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Abbreviations and Definitions

Abbreviation

Definition

Astron Astron Environmental Services

Biota Biota Environmental Sciences

BOM Bureau of Meteorology

Botanica Botanica Consulting

CALM Conservation and Land Management

DAFWA Department of Agriculture and Food

DEC Department of Environment and Conservation
DoE Department of the Environment

DRF Declared Rare Flora

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
ESA Environmentally Sensitive Areas

GIS Geographical Information System

Ha Hectares

IBRA Interim Biogeographic Regionalisation for Australia
Km Kilometres

m Metres

mm Millimetres

NVCP Native Vegetation Clearing Permit

P Priority

Parks and Wildlife Department of Parks and Wildlife

PEC Priority Ecological Community

RNE Register of National Estate

‘Survey area’

The proposed Lounge Lizard sand pit, which is 145 hectares and lies immediately

west of the existing Flying Fox operations.

T Threatened

TEC Threatened Ecological Community

TPFL Threatened and Priority Flora Database
TP list Threatened and Priority Flora Species List
WAHerb Western Australian Herbarium

WAM Western Australian Museum

WC Act Wildlife Conservation Act 1950

WSA Western Areas Limited

@astron




Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

Executive Summary

Western Areas Limited commissioned Astron Environmental Services to conduct a Level 2 flora and
vegetation survey and Level 1 fauna assessment within the Lounge Lizard mining area. The survey
area comprises approximately 145 hectares.

Three vegetation associations were defined within the survey area: sandplain heath, and two mallee
woodlands; none of which represent a threatened or priority ecological community. Remnant
vegetation was rated as ‘excellent’ condition, with very little disturbance noted.

One hundred and twenty-eight taxa from 32 families and 72 genera were recorded within the survey
area. The most represented families were Myrtaceae, Proteaceae and Fabaceae. No threatened
flora was recorded during the survey. One priority flora species was recorded; Eutaxia hirsuta P2.

No introduced flora species were recorded within the survey area.

Two broad fauna habitats based on landform and vegetation type, namely a Banksia low heath and
Eucalyptus mallee woodland with Melaleuca low scrub were recorded in the survey area. Both of
these fauna habitat types have been previously recorded within the local vicinity and can be broadly
found within the Western Mallee subregion. The Banksia low heath is 87.8 ha of the survey area and
is considered foraging habitat for the State and Federally-listed Carnaby’s cockatoo (Calyptorhynchus
latirostris).

Twenty-seven fauna species, comprised of 26 bird species and one mammal species, were recorded
during the field survey. This included one fauna species of conservation significance; the crested
bellbird (southern subspecies) (Oreoica gutturalis gutturalis). This species was recorded within the
Eucalyptus mallee woodland with Melaleuca low scrub fauna habitat type.

Nine fauna species identified by desktop review were considered to have a high likelihood of
occurring in the survey area. The majority of these species are birds and therefore highly mobile and
can move to similar habitats within the local vicinity and therefore not solely reliant upon fauna
habitats of the survey area. However, the clearing of more than 1 ha of quality foraging habitat
(Banksia dominated heath) is considered under Federal guidelines to comprise a significant impact
to the Carnaby’s cockatoo and therefore requires referral under guidelines stipulated by the Federal
Department of Environment.
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1 Introduction

1.1 Project Background

Astron Environmental Services (Astron) was engaged by Western Areas Limited (WSA) to complete a
vegetation, flora and fauna assessment to support a Native Vegetation Clearing Permit (NVCP)
application, for the proposed Lounge Lizard sand pit (herein referred to as the ‘survey area’). The
survey area is approximately 145 hectares (ha) and lies immediately west of the existing Flying Fox
operations, approximately 75 kilometres (km) east of Hyden, Western Australia (Figure 1).

1.2 Scope and Objectives

The objective of the survey was to provide a Level 2 flora and vegetation survey and Level 1 fauna
assessment through a desktop assessment and field survey, to contribute data to a report of
sufficient standard to support an NVCP application.

Astron conducted the survey in accordance with the Environmental Protection Authority (EPA)
Position Statement No. 3 (EPA 2002), Guidance Statement No. 51 (EPA 2004a), Guidance Statement
No. 56 (EPA 2004b), and the Technical Guide — Terrestrial Vertebrate Fauna Surveys for
Environmental Impact Assessment (EPA and Department of Environment and Conservation (DEC)
2010). The scope of works was to undertake:

o A desktop assessment, including database searches and literature review of available
resources.
e Avegetation and flora assessment, to include:

o the presence of threatened (T) (formerly known as declared rare flora) and priority (P)
flora, and weeds

o mapping of dominant vegetation associations (with supporting photos of each type and
location data) including dominant species, structure and condition

o discussion of the significance of any vegetation recorded
o alist of the vascular plant species recorded with the survey area

o discussion of the levels of disturbance and erosion within the survey area, including
vegetation condition mapping.

e A fauna and fauna habitat assessment, to include:

o habitat assessments for each fauna habitat observed including landform, vegetation
structure and condition, and photographs

o the likely presence of fauna and their conservation significance
o opportunistic fauna sightings, and their conservation significance

o mapping of significant fauna habitats (with supporting photos of each type and location
data), and discussion of their representation in a regional context

o an assessment of the significance of any fauna habitat recorded.

e Preparation of a final report which addresses the tasks outlined above, relevant contextual
information, methodology, timing and limitations.
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1.3 Environmental Context
1.3.1 Climate

The Mallee region in which the survey area is found, is described as having a dry warm
Mediterranean climate, with winter precipitation and an annual rainfall between 300 to 500
millimetres mm (Beard 1990).

Based on long-term climatic data from the nearest weather station at Hyden (Station 10568),
(approximately 75 km west of the survey area), the mean annual rainfall since 1928 is 342.3 mm
(Bureau of Meteorology (BOM) 2014). The mean maximum daily temperatures range between
16.4 degrees Celsius (°C) and 33.7°C (BOM 2014) (Figure 2).

Location: 010568 HYDENMN
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Created on Fri 3 Oct 2014 11:17 AM EST

Figure 2: Climate data for Hyden (Station 10568). Mean annual rainfall data has been calculated from 1928-2014 and
mean maximum temperature has been calculated from 1970-2014 (BOM 2014).

1.3.2 Geology and Soils

The Mallee region is described as Archaean and Proterozoic granites overlain in the east by early
Tertiary sediments (Beard 1990).

The survey area is mapped as soil landscape zone 250 — South Eastern Zone of Ancient Drainage of
the Avon Province (Tille et al 2004). The geology is described as gently undulating terrain, dominated
by salt lake chains and areas of prominent granite outcrops, on deeply weathered mantle and
alluvium over granite rocks of the Yilgarn Craton. Soil is comprised of sandy duplexes that are often
alkaline with ironstone gravelly soils and loamy earths that are often calcareous and some loamy
duplexes, sandy earths, deep sands, and saline wet soils (Tille et al 2004).
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1.3.3 Surface Water and Hydrology

The survey area is located within the Swan Avon-Lockhart catchment of the Avon River Basin.
Several tributaries from the surrounding Lake Cronin and Lake Carmody systems are located within
the vicinity of the survey area. A minor drainage flat intersects the southern end of the survey area
running from east to west.

1.3.4 Vegetation and Flora
1.3.4.1 Pre-European Vegetation

The survey area is located within the Roe Botanical District of the Southwest Province as described
by Beard (1990). The Roe Botanical District is dominated by mallee, with Eucalyptus eremophila the
most consistent species. Patches of eucalypt woodland occur on lower ground, and scrub heath and
Casuarina thickets on residual plateau soils (Beard 1990).

One vegetation association, Forrestania 2048 (Shepherd et al. 2002), is associated with the survey
area. This vegetation unit is described in Table 1, including the current and pre-European extent of
the vegetation unit within the survey area and the Mallee region.

Table 1: Extent of pre-European vegetation in the survey area (Government of Western Australia 2013a).

. Extent in Current extent Proportion of Pre- .
Vegetation X Pre-European Vegetation
association survey area in Mallee S European extent Descrintion

(ha) bioregion (ha) remaining (%) P
Forrestania Shrublands,
2048 145 154,944.50 313,728.20 43.39 scrub-heath

1.3.5 Interim Biogeographic Regionalisation of Australia

The Interim Biogeographic Regionalisation for Australia (IBRA version 7) divides the Australian
continent into 89 bioregions and 419 subregions (Department of the Environment (DoE) 2014a). The
IBRA regions represent a landscape-based approach to classifying the land surface, including
attributes of climate, geomorphology, landform, lithology, and characteristic flora and fauna. The
survey area occurs in the Mallee bioregion, of which approximately 15-30% is represented in the
national reserve system (DoE 2014b).

The biodiversity of the 53 subregions recognised in Western Australia in 2002 was documented as
part of a national audit to provide priorities for conservation action (Department of Conservation
and Land Management 2002). The survey area occurs within Western Mallee subregion of the
Mallee region. The subregion was described in the audit as follows:

Western Mallee MAL2 — has more relief than its eastern counterpart, with main surface-types
comprising of clays and silts underlain by Kankar, exposed granite, sandplains and laterite
pavements. Vegetation is comprised of mallee communities that occur on a variety of
surfaces, Eucalyptus woodlands that occur mainly on fine-textured soils with scrub-heath on
sand and laterite (Beecham and Danks 2001).

1.3.6 Land Use and Tenure

The survey area is located within the Shire of Kondinin on unallocated Crown land subject to mineral
exploration. The local area is primarily used for mineral exploration and mining activity.

GCIStron Page | 6
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2 Methodology

2.1 Desktop Assessment
2.1.1 Database Searches

A search for Environmentally Sensitive Areas (ESA) in the vicinity of the survey area was conducted
using the WA Atlas (Landgate 2014) and Register of the National Estate (RNE) spatial database
(Australian Government 2008).

Database searches were conducted to identify listed conservation significant ecological communities
and flora and fauna species within or in close proximity to the survey area that are listed under the
Wildlife Conservation Act 1950 (WC Act), the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) or are endorsed by the Western Australian Minister for Environment; Heritage.
Conservation categories for flora, fauna and ecological communities are presented in Appendix A.
Search details are summarised in Table 2. Introduced flora species were compared to the DAFWA list
to determine if any have been listed as declared pests (DAFWA 2014) and the Weeds of National
Significance (WONS) list (Australian Weeds Committee 2012). Introduced flora and fauna categories
are presented in Appendix A.

Table 2: Database searches requested.

Database name

Date search
results received

Search focus

Search area

Flora and fauna of

20 km radius surrounding point

Australia 2014)

Protected Matters Search national . .
defined by the coordinates:
Tool (DoE 2014c) 3/10/2014 environmental Y
N -32°29'36”, 119°42°00” (GDA94).

significance
Threatened and Priority Listed threatened
Ecological Communities and priority

9/10/2014
Database (Parks and Wildlife /10/ ecological
2014a) communities.
Threatened and Priority
Flora Database (TPFL) (Parks 30 km radius surrounding point
and Wildlife 2014b) defined by the coordinates: -
Western Australian Conservation listed 32729373, 119415817
Herbarium flora (WAHerb) 13/10/2014 flora species
(Parks and Wildlife 2014c) P ’
Threatened and Priority
Flora Species List (TP list)
(Parks and Wildlife 2014d)
NatureMap (Parks and :’errestrflal flora and 20 km radius surrounding point
gturelviap {Farks an aunao defined by the coordinates:
Wildlife 2014e) 1/10/2014 conservation v
L -32°29'36"”, 119°42°00” (GDA94).

significance
Threatened Fauna Database Th.rea.1tened and 30 I.<m radius surroun-dlng point
(Parks and Wildlife 2014f) 9/10/2014 priority fauna defined by the coordinates: -

species 32°29'37.3”,119°41’58.1"
BirdLife Australia (Birdlife 6/10/2014 Bird Species One degree, coordinates:

32.03636, 120.16847

@astron
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2.1.1.1 Vegetation and Flora

The 21 Priority Ecological Communities (PECs) listed for the Wheatbelt region (Department of Parks
and Wildlife 2014f) were reviewed to determine if any were analogous with ecological communities
recorded during the survey area.

Prior to conducting the field survey, aerial imagery was interpreted to identify potential habitat to
support conservation significant flora. The conservation significant flora species returned from the
database searches were then categorised according to the criteria listed in Table 3 for potential
occurrence within the survey area.

Table 3: Criteria used pre-survey to assess the likely presence of conservation significant flora in the survey area.

Likelihood of occurrence | Pre-survey
Likel Species previously recorded within 10 km of the survey area and suitable habitat
4 appears to be present in the survey area.
. Species previously recorded within 10 - 20 km of the survey area and/or suitable
Potential . .
habitat appears to be present in the survey area.
Unlikely No preferable habitat appears to be present in the survey area.

Following the field survey, the conservation significant flora species which were identified during the
desktop study as having the highest potential to occur within the survey area, but were not recorded
during the current survey, were again assessed to determine their likelihood of occurrence within
the survey area. Post-field survey likelihood of occurrence was primarily based on validating the
presence, and thorough inspection of, suitable habitats within the survey area, combined with life
form, habit and flowering information for each flora species.

2.1.1.2 Fauna and Fauna Habitat

Conservation significant fauna species returned from the above database searches (Table 2) were
categorised pre-survey according to the criteria in Table 4 for occurrence within the survey area.

Table 4: Criteria used pre and post-survey to assess the likely presence of conservation significant fauna in the survey
area.

Likelihood of occurrence | Pre-survey
Hich Species has been recorded within the survey area or within 20 km of the survey
g area and preferred habitat appears to be present.

Species has not been recorded from within the survey area, however species has

Moderate been recorded within 20 km of the survey area and suitable habitat appears to be
present.

Low Species recorded within 20 km of the survey area but suitable habitat does not
appear to be present.

2.1.2 Literature Review

A number of biological surveys have previously been commissioned by WSA within the vicinity of the
survey area and supplied to Astron for the purpose of the desktop assessment. This includes two
flora and vegetation assessments, and five fauna assessments. The reports reviewed as part of this
assessment are:

GCIStron Page | 8
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Biota Environmental Sciences Pty Ltd (Biota) 20064, ‘Forrestania Fauna Survey’, unpublished
report to Western Areas NL.

Biota 2006b, ‘Forrestania Water Disposal Pipeline Fauna Survey’, unpublished report to
Western Areas NL.

Biota 2007, ‘Forrestania Fauna Monitoring Survey — Flying Fox Phases Ill and IV’, unpublished
report to Western Areas NL.

Biota 2009, ‘Forrestania Targeted Malleefowl Survey’, unpublished report to Western Areas
NL.

Biota 2010, ‘Spotted Quoll Haul Road — Single Phase Fauna Survey’, unpublished report to
Western Areas NL.

Botanica Consulting (Botanica) 2013a, ‘Flora and Vegetation Survey of the Greater Flying Fox
Area’, unpublished report to Western Areas NL.

Botanica 2013b, ‘Flora and Vegetation Survey of the Greater New Morning/Spotted Quoll
Area’, unpublished report to Western Areas NL.

Craig and Bamford 2004, ‘Site Survey of the Proposed Flying Fox, New Morning, Cosmic Boy
and Digger Rocks Nickel Mines near Middle Ironcap’, unpublished report to Western Areas
NL.

2.2 Field Survey

The field survey was conducted from 14 to 16 October 2014 by Astron Senior Environmental
Scientist, Natalie Cadd and Scientist, Samantha Stapleton. The daily weather observations recorded
at Hyden (station 10568), approximately 75 km west from the survey area, were used to identify
local rainfall preceding the survey (Figure 3). A total of 278 mm was recorded at Hyden in the
12 months preceding the survey. This is 62.1 mm below the long term average of 340.1 mm at this
site (BOM 2014). In the three months preceding the field survey, approximately 110 mm of rainfall
was recorded for Hyden, which is largely consistent with the average rainfall received for the same
period (Figure 3).
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Figure 3: Mean (1928-2014) rainfall (mm) and total recorded rainfall (mm) received at Hyden station in the 12 months
preceding the survey (BOM 2014).

2.2.1 Vegetation and Flora

The vegetation and flora field survey was undertaken in accordance with the requirements outlined
in the EPA guidance documents (EPA 2002, 2004a).

Information acquired during the desktop study assisted in the execution and site familiarisation for
the field survey.

Seven 20 metre (m) x 20 m quadrats and two relevés (unbounded sample areas of approximately
20 x 20 m) were surveyed in representative vegetation associations within the survey area.

The following information was collected at each quadrat:
e Location — coordinates measured using a handheld GPS (MGA50, GDA94). One set of
coordinates taken from a central location of each quadrat and relevé.

e Recorder and date—personnel involved in sampling that location and the survey date.

e Species and foliar cover — all vascular plant species present including conservation
significant and introduced species. Species that could not be identified in the field were
collected for later identification at the Astron herbarium or the WA Herbarium. Percentage
cover for each plant species was estimated to the nearest per cent.

e Weeds - the coordinates, density, photographs, and associated habitat/landscape element
of any introduced (weed) flora.

e Vegetation description — vegetation was described according to Muir's (1977) vegetation
classification system and the National Vegetation Information System, level 5 (DoE
2014d)(Appendix B). At this level, vegetation is described to ‘association’ where up to three
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dominant genera for each of the upper, mid and ground strata are categorised based on
dominant growth form, cover and height.

e Vegetation condition — assessed according to the M.E. Trudgen (Keighery 1994) vegetation
condition classification (Appendix B).

e Habitat — a broad description of the surrounding landscape based on landform, topography
and soil.

e Disturbances — records of any obvious disturbances such as fire, tracks or grazing.

e Photographs — a photograph was taken of each quadrat and relevé.

Location, population size and photographs for conservation significant flora species identified in the
field were also recorded.

The survey area was accessed by 4WD vehicle then traversed on foot. An ArcPad geographic
information system (GIS) with the survey area uploaded, plus hard copies of colour aerial
photography on A3 maps at a scale of 1: 7,000 were used to assist in navigation, as well as
delineating vegetation boundaries.

2.2.2 Fauna Assessment

The fauna survey was undertaken in accordance with relevant EPA guidance (EPA 2004b, EPA and
DEC 2010). This guidance advises field observers to describe fauna habitats within the survey area in
order to provide a comprehensive indication of fauna that can reasonably be expected to occur. A
comprehensive fauna list can only be provided after a detailed Level 2 fauna survey, i.e. a survey
that includes the installation and monitoring of traps over several days during at least two seasons.

Therefore, the aim of this fauna survey was to record opportunistic fauna observations, assess the
potential for the survey area to support conservation significant fauna species or habitat and, assess
and describe the fauna habitat types observed within the survey area.

The survey area was traversed on foot by Natalie Cadd and Samantha Stapleton, concurrent with the
botanical assessment. Fauna habitat assessments for each fauna habitat type present within the
survey area were completed, with habitat descriptions based on landform and vegetation type.
Habitat condition was assessed based on the presence of anthropogenic (human-induced)
disturbances, and using the descriptors suggested by Thompson and Thompson (2010) (Appendix B).
All vertebrate fauna species observed opportunistically by each field team member were recorded
and compiled into one comprehensive list.

2.3 Taxonomy and Nomenclature
2.3.1 Flora

Plant specimens that were not identified in the field were identified in Perth by Astron Principal
Scientist, Vanessa Clarke and Senior Botanist, Natalie Cadd. Specimens which were cryptic or difficult
to determine were taken to the WA Herbarium for full determination. The assigned nomenclature is
consistent with the current listing of scientific names recognised by the WA Herbarium and was used
for the species list and associated species information collected. Data from each mapping note were
entered into a customised Access database.
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2.3.2 Fauna

Nomenclature and sequence for amphibians, reptiles and mammals within this report is as per
Western Australian Museum (WAM) Checklist of the Vertebrates of Western Australia (WAM 2014).
Birds are delineated according to Christidis and Boles (2008).

For species identified in the desktop assessment where there is doubt to their true taxonomy
(through subsequent name changes or taxonomic reviews) every effort was made to determine the
current scientific name for each taxon. In addition, some taxon names may be followed by ‘sp./,
meaning that the species name was not given in the data source or the identification is in doubt.

2.4 Limitations

No major limitations were encountered while conducting the vegetation, flora and fauna survey. The
region is well documented and seven surveys previously conducted within close proximity to the
survey area provided contextual information. There were no access limitations, with the entire
survey area able to be traversed on foot. The survey was conducted following average monthly
rainfall for the three months prior to the survey. Despite this, many flora species were no longer in
flower; the majority however still retained sufficient diagnostic characteristics for positive
identification. All fauna data collected from the field were reviewed and validated by Astron Senior
Ecologist Matthew Love, who is familiar with the fauna and habitats of the Western Mallee region.
The habitats recorded are considered widespread and the species observed are regionally common
so competency and experience are not considered to be limiting factors.

GCIStron Page | 12



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

3 Results

3.1 Desktop Study
3.1.1 Environmentally Sensitive Areas

Approximately 104 ha of the survey area lies within the buffer of the Lake Cronin ESA. The Lake
Cronin area is listed on the RNE (DoE 2014b).

3.1.2 Vegetation and Flora

No State or Commonwealth listed Threatened Ecological Communities (TECs) or PECs were identified
within the survey area (Parks and Wildlife 2014a; DoE 2014c). The buffer of the State listed
terrestrial PEC “Ironcap Hills vegetation complexes (Mt Holland, Middle, North and South Ironcap
Hill, Digger Rock and Hatter Hill) (banded ironstone formation)” is however located approximately
250 m south-east of the survey area.

The Parks and Wildlife TPFL (Parks and Wildlife 2014b), WAHerb (Parks and Wildlife 2014c) and TP
list (Parks and Wildlife 2014d) database searches indicated that six species listed as threatened (T)
have been recorded within 10 km of the search area:

e Banksia sphaerocarpa var. dolichostyla
e Boronia revoluta

e  Eucalyptus steedmanii

e Grevillea involucrata

e Grevillea scapigera

e Paragoodia crenulata (Appendix C).

Eighty-eight priority flora species have been previously recorded within 30 km of the search area
(Appendix D) (Parks and Wildlife 2014b, 2014c, 2014d, 2014e). Of these, 22 have a priority (P) one
(P1) status, 13 have a P2 status, 40 have a P3 status and the remaining 13 have a P4 status. These
species were assessed, as part of the desktop study, to determine their likelihood of occurrence
within the survey area. Assessment was based on habitat preferences, combined with previous
location data and associated vegetation information. The pre-survey desktop assessment indicated
that 19 of the listed threatened and priority flora species were considered ‘likely to occur’ in the
survey area. A further 34 species were considered to have the ‘potential to occur’ in the survey area
(Appendix C).

Results of the literature review identified one threatened, two P2, five P3 and two P4 flora species as
having been previously recorded within close proximity of the survey area (Table 5) (Botanica
Consulting 2013a,b). The nearest record of a currently listed priority flora species is Microcorys sp.
Forrestania (V. English 2004) P4. No TECs were recorded, however the North and Middle Ironcap
Hills of the “Ironcap Hills Vegetation complexes” PEC have been recorded in previous surveys in the
vicinity.
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Table 5: Literature review results from surveys conducted within the vicinity of the survey area.

Author Significant conservation values recorded within
Survey area Survey focus
(year) survey area boundary

Baeckea sp. North Ironcap (R.J. Cranfield 10580) (P2)
Boronia westringioides (P2)

Baeckea sp. Parker Range (M. Hislop & F. Hort MH
2968) (P3)

Daviesia elongata subsp. implexa (P3)
Botanica Greater Flying Vegetation and

. . A
(2013a) Fox area (267 ha) | flora Dillwynia acerosa (P3)

Eutaxia acanthoclada (P3)

Verticordia mitodes (P3)

Microcorys sp. Forrestania (V. English 2004) (P4)
North Ironcap region of the Ironcap Hills Vegetation

Complexes (PEC)
Eucalyptus steedmanii (T)
Greater New Stylidium sejunctum (P2)* (now P3)
Botanica Morning/Spotted | Vegetation and Eremophila racemosa (P4)
(2013b) SU)O” area (178.5 | flora Microcorys sp. Forrestania (V. English 2004) (P4)
a

North Ironcap and Middle Ironcap region of the
Ironcap Hills Vegetation Complexes (PEC)

*Priority listing revised since completion of report
ASpecies no longer listed on the priority flora list.

3.1.3 Fauna

The fauna database searches and literature review identified 234 terrestrial vertebrate fauna species
recorded within the vicinity of the survey area. This included eight amphibian species, 59 reptile
species, 140 bird species and 27 mammal species (including seven introduced), of which 21 species
are deemed to have conservation significance. Results are presented in Appendix D. Table 6 presents
the conservation significant fauna species identified from prior surveys in the vicinity of the survey
areas.

Appendix D lists those species of conservation significance identified by the EPBC Protected Matters
(DoE 2014c), Naturemap (Parks and Wildlife 2014e), Parks and Wildlife Threatened fauna database
(2014f) and Birdata (Birdlife Australia 2014) database searches. Aquatic and marine species have
been excluded from the report as no marine or aquatic habitats occur within the survey area.
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Table 6: Literature review results from surveys conducted within the vicinity of the survey area.

Author Survey Significant conservation values recorded within survey area
Survey area
(year) focus boundary
Calyptorhynchus latirostris (Carnaby’s black cockatoo) (En, S1)
Dasyurus geoffroii (Western quoll/chuditch) (Vu, S1)
Platycercus icterotis xanthogenys (Western rosella) (S1)
Macropus irma (Western brush wallaby) (P4)
Biota Flying Fox . . .
(2006a) area Fauna Pomatostomus superciliosus ashbyi (White-browed babbler) (P4)
Morelia spilota imbricata (Carpet python) (S4)
Oreoica gutturalis gutturalis (Crested bellbird) (P4)
Hylacola cauta whitlocki (Shy groundwren (western)) (P4)
Merops ornatus (Rainbow bee-eater) (Mi, S3)
Leipoa ocellata (Malleefowl) (S1, Vu)
' Platycercus icterotis xanthogenys (Western rosella) (S1)
Biota FIY|ng Fox Falco peregrinus (Peregrine falcon) (S4)
(2006b) | Mineto Fauna | | lacola cauta whitlocki (sh dwren (western)) (P4)
Diggers Rock ylacola cauta whitlocki (Shy groundwren (western
Calamanthus campestris montanellus (Rufous fieldwren) (P4)
Oreoica gutturalis gutturalis (Crested bellbird) (P4)
Calyptorhynchus latirostris (Carnaby’s black cockatoo) (En, S1)
Dasyurus geoffroii (Western quoll/chuditch) (Vu, S1)
Platycercus icterotis xanthogenys (Western rosella) (S1)
Falco peregrinus (Peregrine falcon) (S4)
Biota Flying Fox . .
(2007) area Fauna Hylacola cauta whitlocki (Shy groundwren (western)) (P4)
Calamanthus campestris montanellus (Rufous fieldwren) (P4)
Oreoica gutturalis gutturalis (Crested bellbird) (P4)
Pomatostomus superciliosus ashbyi (White-browed babbler) (P4)
Macropus irma (Western brush wallaby) (P4)
. . Targeted | Leipoa ocellata (Malleefowl) (S1, Vu) (inactive mounds were
Biota Forrestania . - . L
Fauna recorded, active mound and sightings in the vicinity of the survey
(2009) area
Search area)
Calyptorhynchus latirostris (Carnaby’s black cockatoo) (En, S1)
Leipoa ocellata (Malleefowl) (S1, Vu) (inactive mounds were
. Spotted recorded in the vicinity of a site)
?zl(())tli)) Quoll haul Fauna Hylacola cauta whitlocki (Shy groundwren (western)) (P4)
road Pomatostomus superciliosus ashbyi (White-browed babbler) (P4)
Oreoica gutturalis gutturalis (Crested bellbird) (P4)
Dasyurus geoffroii (Western quoll/chuditch) (Vu, S1)
Flying Fox, Morelia spilota imbricata (Carpet python) (S4)
New Leipoa ocellata (Malleefowl) (S1, Vu)
Craigand | Morning, Falco peregrinus (Peregrine falcon) (S4)
Bamford Cosmic Boy Fauna Calyptorhynchus latirostris (Carnaby’s black cockatoo) (En, S1)
(2004) and Digger Platycercus icterotis xanthogenys (Western rosella) (S1)
Rocks mine Merops ornatus (Rainbow bee-eater) (Mi, S3)
areas

Hylacola cauta whitlocki (Shy groundwren (western)) (P4)
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3.2 Vegetation and Flora

3.2.1 Vegetation

Three vegetation associations were described and mapped for the survey area. Vegetation
associations recorded, and the extent of each within the survey area, are summarised in Table 7.
Vegetation association mapping is presented in Appendix E and survey site data is presented in
Appendix F.
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3.2.2 Conservation Significance of Vegetation

The vegetation recorded in the survey area is considered representative of the vegetation expected
on comparable landforms in the broader region (Beecham and Danks 2001). The vegetation
associations recorded in the survey area have been previously described for the broader Lounge
Lizard and Flying Fox project areas (Botanica 2006, 2007, 2009, 2013a,b; EPA 2009a).

None of the vegetation associations were considered analogous with a listed TEC or PEC.
One-hundred and four hectares of the survey area lies within the buffer of the Lake Cronin ESA.
3.2.3 Vegetation Condition

Remnant vegetation within the survey area was considered to be in ‘excellent’ (Keighery 1994)
condition (Appendix G). No weed species; recent indication of fire; or evidence of erosion was
recorded.

Approximately 2 ha (1%) of the survey area, located immediately south of the adjoining Flying Fox
operations, was recorded as being in ‘good’ condition (Keighery 1994) due to previous partial
clearing.

3.2.4 Flora

One hundred and twenty-eight taxa from 32 families and 72 genera were recorded within the survey
area. The dominant family was Myrtaceae with 29 taxa recorded and Melaleuca was the most
frequently recorded genus (Table 8). A species list for the survey area is presented in Appendix H.

Table 8: Taxa most frequently recorded in the survey area.

Family Number of taxa
Myrtaceae 29

Proteaceae 23

Fabaceae 15

Family Number of taxa
Melaleuca 9

Grevillea 6

Acacia 6

3.2.5 Conservation Significance of Flora

Targeted searches in potential habitat identified one state-listed priority flora species within the
survey area; Eutaxia hirsuta P2 (Table 9) (Plate 4). This species was recorded only once, and was
associated with the sandplain heath vegetation of vegetation association SpH1 (Plate 5).

Table 9: Conservation significant flora recorded during the survey.

Species Conservation Abundance | Habitat Location (GPS coordinates)
Status
Eutaxia hirsuta | P2 1 Gently undulating 751662mE/6409206mS
sandplain
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Plate 4: Eutaxia hirsuta P2. Plate 5: Sandplain habitat in which Eutaxia hirsuta P2 was
recorded.

3.2.6 Post-survey Likelihood of Occurrence of Conservation Significant Flora

Prior to the field reconnaissance and surveys, threatened and priority flora species recorded from
within the proximity of the survey area were reviewed and rated according to their perceived
potential to occur with the survey area. Following the field survey, and with greater understanding
of the soils, landforms and habitats within the survey area, this list was reviewed (Appendix C). More
informed and qualified ratings were then assigned, which reduced the number of species with
potential to occur within the survey area from 53 down to 23.

3.2.7 Introduced Flora (Weeds)

No introduced flora species were recorded within the survey area.

3.3 Fauna
3.3.1 Fauna Habitats and Condition

Based on the site inspection and the identified vegetation associations, two broad fauna habitat
types were identified within the survey area (Plate 6 and Plate 7). The fauna habitats types recorded
were:

e Banksia low heath

e Eucalyptus mallee woodland with Melaleuca low scrub

Fauna habitats were considered to be ‘high quality’ habitat (Thompson and Thompson 2010), as
they appeared to be generally unaffected by grazing herbivores or fire. These fauna habitats types
are generally recorded across the Mallee region and are not unique for the survey area.
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Plate 6: Banksia low heath. Plate 7: Eucalyptus mallee woodland with Melaleuca low

3.3.2 Fauna Observations

Twenty-seven fauna species, comprised of 26 bird species and one mammal species, were recorded
during the field survey either through direct observation or indirect evidence (Table 10). One fauna
of conservation significance was recorded during the field survey, crested bellbird (southern subsp.)
(Oreoica gutturalis gutturalis). This species was recorded at MGA Zone 50 H 751648mE 6408356mN
within the Eucalyptus mallee woodland with Melaleuca low scrub fauna habitat type. All the
vertebrate fauna species recorded in the survey area are known and typical for the Mallee bioregion.
No species were outside their expected distribution and all are common for the local vicinity.
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Table 10: Fauna species recorded during the survey.

Species name Common name Observation type
Birds

Aquila audax Wedge-tailed eagle Individual(s)
Falco berigora Brown falcon Individual(s)

Eolophus roseicapillus

Galah

Individual(s), calls

Barnardius zonarius

Australian ringneck

Individual(s), calls

Phaps chalcoptera

Common bronzewing

Individual(s

Lichenostomus virescens

Singing honeyeater

Individual(s), calls

Lichmera indistincta indistincta

Brown honeyeater

Glyciphila melanops

Tawny-crowned honeyeater

Individual(s), calls

Manorina flavigula

Yellow-throated miner

Individual(s), calls

Acanthagenys rufogularis

Spiny-cheeked honeyeater

Individual(s), calls

(
(
(s)
(s)
(s)
(s)
Individual(s), calls
(s)
(s)
(s)
(s)
(
(

Gerygone fusca Western gerygone Individual(s
Anthochaera carunculata Red wattlebird Individual(s)
Coracina novaehollandiae Black-faced cuckoo shrike Individual(s)
Myiagra inquieta Restless flycatcher Calls

Oreoica gutturalis

Crested bellbird

Individual(s), calls

Malurus pulcherrimus

Blue-breasted fairy-wren

Calls

Smicrornis brevirostris

Weebill

Individual(s), calls

Pardalotus striatus

Striated pardalote

Individual(s), calls

Acanthiza uropygialis

Chestnut-rumped thornbill

Individual(s), calls

Acannthiza apicalis

Inland thornbill

Individual(s), calls

Cracticus tibicen Australian magpie Individual(s)
Rhipidura leucophrys Willie wagtail Individual(s)
Corvus coronoides Australian raven Individual(s)
Grallina cyanoleuca Magpie-lark Individual(s)
Petrochelidon nigricans Tree martin Individual(s), calls

Anthus cervinus

Red-throated pipit

(
(
(
(
(
(
(
(
(
(

Individual(s), calls

Mammals

Macropus fuliginosus

Western grey kangaroo

Scats, tracks

3.3.3 Likelihood of Occurrence for Conservation Significant Fauna

A description of habitat preferences for each of the State and Federally-listed terrestrial vertebrate
fauna of conservation significance identified during the desktop study, and an assessment of the
likelihood of the species occurring within the survey area prior to and following the field survey, is
provided in Appendix D.

Of the conservation significant fauna identified during the desktop study, six species were deemed

to have a moderate likelihood of occurring in the survey area and seven species were considered to
have a low likelihood of being present in the survey area due to limited presence of preferred
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habitat. Nine species were considered to have a high likelihood of occurring in the survey area,
including the crested bellbird (southern spp.) which was recorded during the current assessment.
These include the carpet python, Lake Cronin snake, rainbow bee-eater, Carnaby’s cockatoo,
western rosella, white-browed babbler, shy heathwren and chuditch, which have a historical
presence in the survey area along with suitable habitat being present. These species are discussed in
further detail below.

Carpet python, Morelia spilota imbricata (WC Act Schedule 4)

The Carpet Python is found in south-west Western Australia in most habitats. The species shelters in
hollow trunks and limbs, disused burrows, caves, crevices and beneath boulders (Wilson and Swan
2010). The carpet python was previously recorded within the vicinity of the survey area at Flying Fox
(Biota 2006a) and Cosmic Bay and Digger Rocks Mine (Craig and Bamford 2004). This species would
be expected to occur within the survey area despite not being recorded given the preferred habitats
present and preferred habitat present. The lack of record during the current assessment probably
reflects the low densities at which it occurs, combined with its cryptic behaviour. The species would
be expected to occur in most or all habitats within the study area at a low density.

Lake Cronin snake, Paroplocephalus atriceps (WC Act Priority 3)

The Lake Cronin snake is a poorly understood elapid that is endemic to the Lake Cronin area with
less than five specimens having been found. Very little is known of their ecological requirements
with some anecdotal evidence suggesting this species of snake is generally active at night and is
possibly arboreal. The Lake Cronin snake has not been recorded in any of the previous fauna
assessments detailed in Table 6, however the little know records are within 9 km of Lake Cronin near
to the current survey area.

Rainbow bee-eater, Merops ornatus (WC Act Schedule 3, EPBC Act Migratory)

The rainbow bee-eater is seasonally common and widespread in Western Australia. It is a resident,
breeding visitor, passage migrant and winter visitor, wintering from the Gascoyne north to
Indonesia. It migrates south mainly late September and early October and north from February to
April. It is scarce to very common across its range. This species prefers lightly wooded, preferably
sandy, country near water (Johnstone and Storr 2004). This species usually nest in excavated
burrows in the banks of rivers, creeks or dams, in roadside cuttings, in the walls of gravel pits or
quarries, in mounds of gravel, or in cliff-faces (Boland 2004, Forshaw and Cooper 1987, Fry 1984,
Higgins 1999, Lill 1993). Nests can be reused (Lill 1993), however mating pairs usually construct new
nests at the beginning of each breeding season (Boland 2004, Lill 1993, Morris 1977). The rainbow
bee-eater was previously recorded within the vicinity of the survey area at Flying Fox (Biota 2006a)
and Cosmic Bay and Digger Rocks Mine (Craig and Bamford 2004). No nests were recorded within
the survey area, however, this species is likely to be present during its annual seasonal migration.

Carnaby’s black-cockatoo, Calyptorhynchus latirostris (WC Act Schedule 1, EPBC Act Endangered)

Carnaby’s black-cockatoo is found only in the south-west of Western Australia, and since 1970 its
range has reduced by at least 50% (Cale 2003). Carnaby’s black-cockatoo feeds in eucalypt
woodlands and kwongan heaths, mainly eating the seeds of Banksia, Hakea, Grevillea and
Eucalyptus species (Cale 2003). Nesting mainly occurs in hollows of salmon gum (Eucalyptus
salmonophloia) and wandoo (E. wandoo) in the Wheatbelt region (Cale 2003). There have been
numerous records of the Carnaby’s cockatoo within the vicinity of the survey area, specifically at
Flying Fox (Biota 2006a, 2007), Spotted Quoll (Biota 2010) and Cosmic Bay and Digger Rocks Mine
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(Craig and Bamford 2004). The Banksia heath fauna habitat of the survey area represents a potential
foraging habitat resource for this species.

Western Rosella (inland subspecies), Platycercus icterotis xanthogenys (WC Act Priority 4)

The inland subspecies of the western rosella prefers open eucalypt forest and timbered areas, with a
heath understorey, but can also be found in cultivated land and orchards. The survey area
represents a cross over in distribution with the other south west subspecies Platycercus icterotis
icterotis. There have been numerous records of the western rosella within the vicinity of the survey
area, specifically at Flying Fox (Biota 2006a, b, 2007) and Cosmic Bay and Digger Rocks Mine (Craig
and Bamford 2004). The subspecies is probably widespread in the area, particularly in drier
woodland areas and the survey area probably represents a small part of a much larger home range
for this species.

White-browed babbler (western Wheatbelt), Pomatostomus superciliosus ashbyi (WC Act Priority
4)

The white-browed babbler is mainly found in arid and semiarid zones in habitat dominated by dry
sclerophyll woodlands with a shrubby understorey. The subspecies has been recorded in a range of
habitat types but typically woodlands with a dense understorey (Johnstone and Storr 2004). This
species has a historical presence within the vicinity of the survey area with records of the white-
browed babbler at Flying Fox (Biota 2006a, 2007) and at Spotted Quoll (Biota 2010). The white-
browed babbler could potentially occur in all fauna habitat types of the survey area.

Crested bellbird (southern subspecies), Oreoica gutturalis gutturalis (WC Act Priority 4)

The southern subspecies of the crested bellbird inhabits woodland, mallee and Acacia shrublands
(Higgins and Peter 2002) and has previously been recorded within the local vicinity of the survey
area at Flying Fox (Biota 2006a, b, 2007) and at Spotted Quoll (Biota 2010). This species was
recorded within the current survey area at 50 H 751648mE 6408356mN within the Eucalyptus
mallee woodland with Melaleuca low scrub fauna habitat type. It is likely to be widespread
throughout the area in low densities.

Shy heathwren, Hylacola cauta whitlocki (WC Act Priority 4)

The shy heathwren inhabits eucalypt mallee woodlands that have relatively dense shrub and heath
understorey (Johnstone and Storr 2004). There have been numerous records of the shy heathwren
within the vicinity of the survey area, specifically at Flying Fox (Biota 2006a, b, 2007), Spotted Quoll
(Biota 2010) and Cosmic Bay and Digger Rocks Mine (Craig and Bamford 2004). It is likely to be
widespread throughout the area in low densities.

Chuditch, Dasyurus geoffroii (WC Act Schedule 1, EPBC Act Vulnerable)

The chuditch can occupy a wide variety of habitats including woodland, dry sclerophyll forests in
both moist, densely vegetated, steeply sloping forest and drier, open, gently sloping forests (Orell
and Morris 1994). The former range of the chuditch has contracted markedly since European
colonisation due a range of pressures but primarily due to land clearing (Orell and Morris 1994). The
chuditch has been recorded close to survey area at Flying Fox (Biota 2006a, 2007), and at Spotted
Quoll (Biota 2010). This species is likely to use fauna habitats primarily in a foraging capacity as part
of much large home range. No large logs and significant trees were recorded in the survey area as
potential den sites.
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4 Discussion

The survey area occurs on gently undulating sandplains within the Mallee region. This landform is
dominated by mixed low heath and open mallee woodlands.

The vegetation recorded within the survey area is considered typical of what might be expected on
these landforms in the Western Mallee subregion and all vegetation associations described within
the survey area have been documented for the broader Lounge Lizard and Flying fox mining areas
(Botanica 2006, 2007, 2009, 2013; EPA 2009a).

No Commonwealth or State listed TECs or PECs were recorded within the survey area (DoE 2014c;
Parks and Wildlife 2014a). The buffer of the State listed PEC “Ironcap Hills vegetation complexes (Mt
Holland, Middle, North and South Ironcap Hill, Digger Rock and Hatter Hill) (Banded ironstone
formation)” is located approximately 250 m south-east of the survey area. The survey area does not
contain banded ironstone formation or vegetation complexes associated with this PEC. Aside from a
small area of previously disturbed vegetation adjacent to the existing Flying Fox operations,
vegetation within the survey area was in ‘excellent’ condition.

A large proportion of the survey area lies within the buffer of the Lake Cronin ESA. This ESA is
centered on the Lake Cronin wetland. The buffer zone associated with the Lake Cronin ESA has been
described as supporting extensive contiguous shrubland, sandplain and woodland environments,
including excellent representation of a range of vegetation types that are now extensively cleared in
the Wheatbelt (EPA 2009b). As such, vegetation within the buffer area may be considered locally
and regionally significant.

The suite of flora recorded was considered representative of what may be expected in the local area
(Botanica 2009, 2013a, b). The survey followed three months of rainfall consistent with the average,
however a number of flora species were no longer in flower during the field survey. Despite this, a
reasonable inventory of flora was captured and the majority of species still retained sufficient
diagnostic characteristics for positive identification.

No threatened flora was identified in the survey area and, based on comprehensive searches of the
survey area, none are considered likely to occur. One priority flora species, Eutaxia hirsuta P2, was
recorded. One individual of this species was identified in association with sandplain heath
vegetation. There are currently five vouchered records of this species at the Western Australian
Herbarium (2014), with two records listed as occurring within conservation reserves; Lake Barker
Reserve and Wogarl Reserve. The closest record occurs some 80 km north-east of the survey area,
near Lake Barker (Western Australian Herbarium 2014). Given the current known spatial distribution
of this species, the occurrence of specimens within conservation reserves and the extent of suitable
habitat outside of the survey area, it is not considered likely that the proposed clearing will have a
significant impact on the regional conservation status of this taxa. A permit to take is not required
prior to clearing, as this taxon is not specially protected under any State or Commonwealth
legislation.

Despite undertaking a comprehensive targeted search for conservation significant flora species,
there remains potential for 23 conservation significant species to occur within the survey area.
Although the survey area was traversed comprehensively, vegetation at times was dense and some
species are cryptic. Should any of these species be present within the survey area, the proposed
clearing is not considered likely to significantly impact the conservation status of any of the species,
based on the number of locations outside of the survey area that they are currently known from.
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No weed species were recorded within the survey area.

The survey area contains two broad fauna habitats based on landform and vegetation type, namely
a Banksia low heath and Eucalyptus mallee woodland with Melaleuca low scrub. Both of these fauna
habitat types have been previously recorded within the local vicinity (Biota 2006a, b, 2007, 2010),
are typical of the Western Mallee subregion, and are therefore not unique to the survey area.
However, these fauna habitats potentially provide foraging and shelter for nine conservation
significant species considered to have a high likelihood of occurrence; carpet python, Lake Cronin
snake, rainbow bee-eater, Carnaby’s cockatoo, western rosella, white-browed babbler, crested
bellbird, shy heathwren and chuditch. The majority of these conservation significant species would
generally exist in low densities within the fauna habitat types of the survey area and are not likely to
be solely reliant on the survey area. No breeding activities were recorded within the survey area. In
addition the majority of these species are birds and therefore highly mobile, being able to easily
move to similar habitats within the vicinity of the survey area. The carpet python and the Lake
Cronin snake may suffer localised mortalities due to clearing activities however it is not expected
that this would reduce the population of either species in a regional sense. Overall, the direct impact
to fauna within the survey area, from the proposed clearing, is expected to be minimal.

Twenty-seven fauna species, comprised of 26 bird species and one mammal species, were recorded
during the field survey either through direct observation or indirect evidence including one fauna
species of conservation significance the crested bellbird (southern subspecies) (Oreoica gutturalis
gutturalis).

The Banksia low heath habitat (87.8 ha) and potentially the Eucalyptus mallee woodland habitats
(54.7 ha) within the survey area are considered potential foraging habitat for Carnaby’s black
cockatoo. This species could be expected to occur on an infrequent basis, foraging within the survey
area during their annual migration activities. However similar foraging habitat exists outside of the
survey area within the local area and no breeding hollows or potential breeding trees were recorded
within the survey area. The potential impacts to Carnaby’s black cockatoo from clearing of foraging
habitat within the survey area should be assessed against the EPBC Act referral guidelines (DSEWPaC
2012). These guidelines state that clearing of greater than 1 ha of quality foraging habitat constitutes
a high risk of significant impact and therefore referral to the Federal environment minister is
recommended.

@OStron Page | 26



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

5 References

Australian Government 2008, Register of the National Estate - Spatial Database (RNESDB), viewed 23
September 2014, http://www.environment.gov.au/metadataexplorer/explorer.jsp

Australian Weeds Committee 2012, Weeds of National Significance 2012, Department of Agriculture,
Fisheries and Forestry, Canberra.

Birdlife International Birdata 2014, Birdata database search, viewed 6 October 2014,
http://www.birdata.com.au/homecontent.do

Boland, CRJ 2004, ‘Breeding biology of Rainbow Bee-eaters (Merops ornatus): a migratory, colonial,
cooperative bird’. Auk, vol. 121, pp. 811-823.

Bureau of Meteorology (BOM) 20144, Climate Data Online, viewed 24 October 2014,
http://www.bom.gov.au/climate/data/

Beard, JS 1990, Plant life of Western Australia, Kangaroo Press, Kenthurst, NSW.

Beecham, B and Danks, A 2001, Mallee 2 (MAL2 — Western Mallee subregion), A Biodiversity Audit of
Western Australia’s 53 Biogeographical Subregions in 2002, CALM, Perth.

Biota Environmental Sciences Pty Ltd (Biota) 2006a, ‘Forrestania Fauna Survey’, unpublished report
to Western Areas NL.

Biota 2006b, ‘Forrestania Water Disposal Pipeline Fauna Survey’, unpublished report to Western
Areas NL.

Biota 2007, ‘Forrestania Fauna Monitoring Survey — Flying Fox Phases lll and IV’, unpublished report
to Western Areas NL.

Biota 2009, ‘Forrestania Targeted Malleefowl Survey’, unpublished report to Western Areas NL.

Biota 2010, ‘Spotted Quoll Haul Road — Single Phase Fauna Survey’, unpublished report to Western
Areas NL.

Birdlife Australia 2014, Birdata, viewed 22 September 2014,
http://www.birdata.com.au/homecontent.do

Botanica Consulting (Botanica) 2006, ‘Flora and Vegetation Survey of the Flying Fox North East
Exploration Area’, unpublished report to Western Areas NL.

Botanica 2007, ‘Flora and Vegetation Survey within the Greater Flying Fox mine site, prepared for
Western Areas’, unpublished report to Western Areas NL.

Botanica 2009, ‘Flora and Vegetation Survey within the lounge Lizard/Flying Fox area, Proposed
Gravel Pit, Prepared for Western Areas’, unpublished report to Western Areas NL.

Botanica Consulting 2013a, ‘Flora and Vegetation Survey of the Greater Flying Fox Area’,
unpublished report to Western Areas NL.

GCIStron Page | 27



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

Botanica Consulting 2013b, ‘Flora and Vegetation Survey of the Greater New Morning/Spotted Quoll
Area’, unpublished report to Western Areas NL.

Cale, B 2003, ‘Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) Recovery Plan’, Department of
Conservation and Land Management, Perth.

Craig and Bamford 2004, ‘Site Survey of the Proposed Flying Fox, New Morning, Cosmic Boy and
Digger Rocks Nickel Mines near Middle Ironcap’, unpublished report to Western Areas NL

Department of Conservation and Land Management (CALM) 2002, Bioregional Summary of the 2002
Audit for Western Australia, printed under CALM, Perth.

Department of the Environment (DoE) 2014a, Australia’s Bioregions (IBRA), viewed 23 October 2014,
http://www.environment.gov.au/topics/land/nrs/science-maps-and-data/ibra/ibra7-codes

DoE 2014b, National Reserve System, viewed 24 September 2014,
http://www.environment.gov.au/topics/land/national-reserve-system

DoE 2014c, Protected Matters Search Tool, viewed 23 October 2014,
http://www.environment.gov.au/erin/ert/epbc/ index.html

DoE 2014d, Australian Vegetation Attribute Manual, National Vegetation Information System
Version 6, viewed June 2014,
http://www.environment.gov.au/erin/nvis/publications/avam/section-2-1.html#tablel

Department of Parks and Wildlife (Parks and Wildlife) 2014a, Threatened and Priority Ecological
Community database, Parks and Wildlife, Kensington.

Department of Sustainability, Environment, Water, Population and Communities (DSEWPaC) 2012,
EPBC Act referral guidelines for three threatened black cockatoo species, DSEWPaC,
Canberra.

Environmental Protection Authority (EPA) 2002, Terrestrial Biological Surveys as an Element of
Biodiversity Protection, Position Statement 3, EPA, Perth.

EPA 2004a, Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in
Western Australia, Guidance Statement 51, EPA, Perth.

EPA 2004b, Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia.
Guidance Statement 56, EPA Perth.

EPA 2009a, Spotted Quoll Open Pit Nickel Mine; Report and recommendations of the Environmental
Protection Authority, EPA Perth.

EPA 2009b, Advice on Conservation Values and Review of Nature Reserve Proposals in the Lake
Cronin Region, EPA Perth.

EPA and DEC 2010, Technical Guide — Terrestrial Vertebrate Fauna Surveys for Environmental Impact
Assessment (eds B.M. Hyder, J. Dell, and M.A. Cowan), Perth, Western Australia.

Forshaw, JM and Cooper, WT 1987, Kingfishers and Related Birds: Todidae, Momotidae, Meropidae,
Lansdowne Editions, Melbourne.

GCIStron Page | 28



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

Fry, CH 1984, The Bee-eaters, Poyser, Calton, England.

Higgins, PJ (ed.) 1999, Handbook of Australian, New Zealand and Antarctic Birds. Volume Four -
Parrots to Dollarbird, Melbourne, Oxford University Press.

Higgins, PJ and Peter, JM (eds) 2002, Handbook of Australian, New Zealand and Antarctic Birds.
Volume 6: Pardalotes to Shrike-thrushes, Melbourne, Oxford University Press.

Johnstone, RE and Storr, GM, 2004, Handbook of Western Australian Birds Volume Il: Passerines
(Blue-winged Pitta to Goldfinch), Western Australian Museum, Perth.

Keighery, BJ 1994, Bushland Plant Survey: A Guide to Plant Community Surveys for the Community,
Wildflower Society of Western Australia Inc., Nedlands.

Landgate 2014, WA Atlas, viewed 24 October 2014
https://www2.landgate.wa.gov.au/bmvf/app/waatlas/

Lill, A 1993, ‘Breeding of Rainbow Bee-eaters in Southern Victoria’, Corella, vol. 17, pp. 100-106.

Morris, IC 1977, ‘More observations of Rainbow Bee-eaters Merops ornatus in the Warby Ranges’,
Victorian Naturalist, vol. 94, pp. 158-160.

Muir, BG 1977, Biological Survey of the Western Australian Wheatbelt Part 2 Vegetation and Habitat
of Bendering Reserve, Records of the Western Australian Museum Supplement 3.

Orell, P and Morris, K 1994, Chuditch Recovery Plan 1992-2001, Western Australian Department of
Conservation and Land Management Western Australian Wildlife Research Centre, PO Box
51, Wanneroo, WA 6065

Parks and Wildlife 2014b, Threatened and Priority Flora database, Parks and Wildlife, Kensington.
Parks and Wildlife 2014c, Western Australian Herbarium database, Parks and Wildlife, Kensington.
Parks and Wildlife 2014d, Threatened and Priority Flora List, Parks and Wildlife, Kensington.

Parks and Wildlife 2014e, NatureMap database search, viewed 24 October 2014,
http://naturemap.dec.wa.gov.au

Parks and Wildlife 2014f, Priority Ecological Communities for Western Australia Version 21, viewed
24 October 2014, http://www.Parks and Wildlife.wa.gov.au/images/documents/plants-
animals/threatened-species/tecs/Priority ecological community list 20 May2014.pdf

Shepherd, DP, Beeston, GR and Hopkins, AJM 2002, Native Vegetation in Western Australia:
Resource Management Technical Report 249, Department of Agriculture, Western
Australia.

Thompson, SA, and Thompson, GG 2010, Terrestrial Vertebrate Fauna Assessments for Ecological
Impact Assessment, Terrestrial Ecosystems, Mt Claremont.

Tille, P, Schoknecht, N and Purdie, B 2004, Soil-landscapes Mapping in South-Western Australia,
Resource Management Technical Report 280, Department of Agriculture and Food, Perth.

GCIStron Page | 29



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October

2014

Western Australian Herbarium 2014, FloraBase — the Western Australian Flora, viewed 28 October
2014, http://florabase.dpaw.wa.gov.au/search/advanced

Western Australian Museum 2014, Western Australian Museum Checklist of the Vertebrates of
Western Australia, viewed 24 October 2014,
http://museum.wa.gov.au/research/departments/terrestrial-zoology/checklist-
terrestrialvertebrate-fauna-western-australia

Wilson, S and Swan, G 2010, A Complete Guide to Reptiles of Australia, 3" Edition, New Holland
Publishers, Sydney.

OOStron Page | 30



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

Appendix A: Conservation Categories for Flora, Fauna and Ecological
Communities, and Introduced Categories for Flora and Fauna
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Table A.1: Categories of threatened ecological communities (DEC 2010).

PD: Presumed Destroyed

An ecological community that has been adequately searched for but for which no representative
occurrences have been located. The community has been found to be totally destroyed or so extensively
modified throughout its range that no occurrence of it is likely to recover its species composition and/or
structure in the foreseeable future.

An ecological community will be listed as presumed totally destroyed if there are no recent records of the
community being extant and either of the following applies ( A or B):

A) Records within the last 50 years have not been confirmed despite thorough searches of known or likely
habitats or

B) All occurrences recorded within the last 50 years have since been destroyed.

CR : Critically Endangered

An ecological community that has been adequately surveyed and found to have been subject to a major
contraction in area and/or that was originally of limited distribution and is facing severe modification or
destruction throughout its range in the immediate future, or is already severely degraded throughout its
range but capable of being substantially restored or rehabilitated.

An ecological community will be listed as Critically Endangered when it has been adequately surveyed and
is found to be facing an extremely high risk of total destruction in the immediate future. This will be
determined on the basis of the best available information, by it meeting any one or more of the following
criteria (A, B or C):

A) The estimated geographic range, and/or total area occupied, and/or number of discrete occurrences
since European settlement have been reduced by at least 90% and either or both of the following apply (i
orii):

i) geographic range, and/or total area occupied and/or number of discrete occurrences are continuing to
decline such that total destruction of the community is imminent (within approximately 10 years);

ii) modification throughout its range is continuing such that in the immediate future (within approximately
10 years) the community is unlikely to be capable of being substantially rehabilitated.

B) Current distribution is limited, and one or more of the following apply (i, ii or iii):

i) geographic range and/or number of discrete occurrences, and/or area occupied is highly restricted and
the community is currently subject to known threatening processes which are likely to result in total
destruction throughout its range in the immediate future (within approximately 10 years);

ii) there are very few occurrences, each of which is small and/or isolated and extremely vulnerable to
known threatening processes;

iii) there may be many occurrences but total area is very small and each occurrence is small and/or
isolated and extremely vulnerable to known threatening processes.

C) The ecological community exists only as highly modified occurrences that may be capable of being
rehabilitated if such work begins in the immediate future (within approximately 10 years).
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En: Endangered

An ecological community that has been adequately surveyed and found to have been subject to a major
contraction in area and/or was originally of limited distribution and is in danger of significant modification
throughout its range or severe modification or destruction over most of its range in the near future.

An ecological community will be listed as Endangered when it has been adequately surveyed and is not
Critically Endangered but is facing a very high risk of total destruction in the near future. This will be
determined on the basis of the best available information by it meeting any one or more of the following
criteria (A, B, or C):

A) The geographic range, and/or total area occupied, and/or number of discrete occurrences have been
reduced by at least 70% since European settlement and either or both of the following apply (i or ii):

i) the estimated geographic range, and/or total area occupied and/or number of discrete occurrences are
continuing to decline such that total destruction of the community is likely in the short term future (within
approximately 20 years);

ii) modification throughout its range is continuing such that in the short term future (within approximately
20 years) the community is unlikely to be capable of being substantially restored or rehabilitated.

B) Current distribution is limited, and one or more of the following apply (i, ii or iii):

i) geographic range and/or number of discrete occurrences, and/or area occupied is highly restricted and
the community is currently subject to known threatening processes which are likely to result in total
destruction throughout its range in the short term future (within approximately 20 years);

ii) there are few occurrences, each of which is small and/or isolated and all or most occurrences are very
vulnerable to known threatening processes;

iii) there may be many occurrences but total area is small and all or most occurrences are small and/or
isolated and very vulnerable to known threatening processes.

C) The ecological community exists only as very modified occurrences that may be capable of being
substantially restored or rehabilitated if such work begins in the short-term future (within approximately
20 years).

VU: Vulnerable

An ecological community that has been adequately surveyed and is found to be declining and/or has
declined in distribution and/or condition and whose ultimate security has not yet been assured and/or a
community that is still widespread but is believed likely to move into a category of higher threat in the
near future if threatening processes continue or begin operating throughout its range.

An ecological community will be listed as Vulnerable when it has been adequately surveyed and is not
Critically Endangered or Endangered but is facing a high risk of total destruction or significant modification
in the medium to long-term future. This will be determined on the basis of the best available information
by it meeting any one or more of the following criteria (A, B or C):

A) The ecological community exists largely as modified occurrences that are likely to be capable of being
substantially restored or rehabilitated.

B) The ecological community may already be modified and would be vulnerable to threatening processes,
is restricted in area and/or range and/or is only found at a few locations.

C) The ecological community may be still widespread but is believed likely to move into a category of
higher threat in the medium to long term future because of existing or impending threatening processes.
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Table A.2: Definitions and criteria for priority ecological communities (DEC 2010).

Possible threatened ecological communities that do not meet survey criteria or that are not adequately
defined are added to the Priority Ecological Community Lists under Priorities 1, 2 and 3. Ecological

Communities that are adequately known, and are rare but not threatened or meet criteria for Near
Threatened, or that have been recently removed from the threatened list, are placed in Priority 4. These
ecological communities require regular monitoring. Conservation Dependent ecological communities are
placed in Priority 5.

P1: Priority One — Poorly-known ecological communities

Ecological communities with apparently few, small occurrences, all or most not actively managed for
conservation (e.g. within agricultural or pastoral lands, urban areas, active mineral leases) and for which
current threats exist. Communities may be included if they are comparatively well-known from one or
more localities but do not meet adequacy of survey requirements, and/or are not well defined, and appear
to be under immediate threat from known threatening processes across their range.

P2: Priority Two — Poorly-Known ecological communities

Communities that are known from few small occurrences, all or most of which are actively managed for
conservation (e.g. within national parks, conservation parks, nature reserves, State forest, unallocated
Crown land, water reserves, etc.) and not under imminent threat of destruction or degradation.
Communities may be included if they are comparatively well known from one or more localities but do not
meet adequacy of survey requirements, and/or are not well defined, and appear to be under threat from
known threatening processes.

P3: Priority Three — Poorly-Known ecological communities

(i) Communities that are known from several to many occurrences, a significant number or area of which
are not under threat of habitat destruction or degradation or:

(ii) communities known from a few widespread occurrences, which are either large or within significant
remaining areas of habitat in which other occurrences may occur, much of it not under imminent threat,
or;

(iii) communities made up of large, and/or widespread occurrences, that may or not be represented in the
reserve system, but are under threat of modification across much of their range from processes such as
grazing by domestic and/or feral stock, and inappropriate fire regimes.

Communities may be included if they are comparatively well known from several localities but do not
meet adequacy of survey requirements and/or are not well defined, and known threatening processes
exist that could affect them.

P4: Priority Four

Ecological communities that are adequately known, rare but not threatened or meet criteria for Near
Threatened, or that have been recently removed from the threatened list. These communities require
regular monitoring.

Rare. Ecological communities known from few occurrences that are considered to have been adequately
surveyed, or for which sufficient knowledge is available, and that are considered not currently threatened
or in need of special protection, but could be if present circumstances change. These communities are
usually represented on conservation lands.

Near Threatened. Ecological communities that are considered to have been adequately surveyed and that
do not qualify for Conservation Dependent, but that are close to qualifying for Vulnerable.

(c) Ecological communities that have been removed from the list of threatened communities during the
past five years.

P5: Priority Five — Conservation dependent ecological communities

Ecological communities that are not threatened but are subject to a specific conservation program, the
cessation of which would result in the community becoming threatened within five years.
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Table A.3: Definitions and criteria for threatened ecological communities (DoE 2014).

Three categories exist for listing threatened ecological communities under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act). An ecological community may be categorised:

Categories of ecological communities

Critically endangered

immediate future.

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

If, at that time, it is not critically endangered and is facing a very high risk of

Endangered 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.
Table A.4: Conservation codes for Western Australian flora and fauna (DPaW 2013).
Code | Conservation category Definition
Schedule 2 of the Wildlife Conservation (Specially Taxa which have been adequately
Protected Fauna) Notice and Wildlife Conservation (Rare | searched for and there is no reasonable
X Flora) Notice under the Wildlife Conservation Act 1950. | doubt that the last individual has died,
Presumed Extinct Fauna and have been gazetted as such.
Presumed Extinct Flora (Declared Rare Flora — Extinct)
Schedule 1 of the Wildlife Conservation (Specially
Protected Fauna) Notice and Wildlife Conservation (Rare Taxa that have been adequately searched
Flora) Notice under the Wildlife Conservation Act 1950. for and are deemed to be in the wild
T . . either rare, in danger of extinction, or
Threatened Fauna (Fauna that is rare or is likely to . . .
become extinct) otherwise in need of special protection,
and have been gazetted as such.
Threatened Flora (Declared Rare Flora - Extant)
Schedule 3 of the Wildlife Conservation (Specially Birds that are subject to an agree'ment
Protected Fauna) Notice under the Wildlife between g9vernments of Au§tra||a and
1A Conservation Act 1950. Japan relatlhg to the Prot('ectlon of
. . . migratory birds and birds in danger of
Birds protected under an international agreement -
extinction.
Schedule 4 of the Wildlife Conservation (Specially Fauna that is in need of special
Protected Fauna) Notice under the Wildlife protection, otherwise than for the
S Conservation Act 1950. reasons mentioned in the above
Other specially protected fauna schedules.
Threatened fauna and flora (Schedule 1) are further
ranked by the Department according to their level of
threat using IUCN Red List criteria:
CR: Critically Endangered - considered to be facing an
extremely high risk of extinction in the wild.
EN: Endangered - considered to be facing a very high
risk of extinction in the wild.
VU: Vulnerable - considered to be facing a high risk of
extinction in the wild.
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Table A.5: Priority species under Western Australian Wildlife Conservation Act 1950

Taxa that have not yet been adequately surveyed to be listed under Schedule 1 or 2 are added to the Priority
Flora and Priority Fauna Lists under Priorities 1, 2 or 3. These three categories are ranked in order of priority
for survey and evaluation of conservation status so that consideration can be given to their declaration as
threatened flora or fauna. Taxa that are adequately known, are rare but not threatened, or meet criteria for
Near Threatened, or that have been recently removed from the threatened list for other than taxonomic
reasons, are placed in Priority 4. These taxa require regular monitoring. Conservation Dependent species are
placed in Priority 5.

P1: Priority One — Poorly known taxa

Taxa that are known from one or a few collections or sight records (generally less than five), all on lands not
managed for conservation, e.g. agricultural or pastoral lands, urban areas, Shire, Westrail and Main Roads
WA road, gravel and soil reserves, and active mineral leases and under threat of habitat destruction or
degradation. Taxa may be included if they are comparatively well known from one or more localities but do
not meet adequacy of survey requirements and appear to be under immediate threat from known
threatening processes.

P2: Priority Two — Poorly known taxa

Taxa that are known from one or a few collections or sight records, some of which are on lands not under
imminent threat of habitat destruction or degradation, e.g. national parks, conservation parks, nature
reserves, State forest, vacant Crown land, water reserves, etc. Taxa may be included if they are
comparatively well known from one or more localities but do not meet adequacy of survey requirements
and appear to be under threat from known threatening processes.

P3: Priority Three — Poorly known taxa

Taxa that are known from collections or sight records from several localities not under imminent threat, or
from few but widespread localities with either large population size or significant remaining areas of
apparently suitable habitat, much of it not under imminent threat. Taxa may be included if they are
comparatively well known from several localities but do not meet adequacy of survey requirements and
known threatening processes exist that could affect them.

P4: Priority Four: Rare, near threatened and other taxa in need of monitoring

(a) Rare. Taxa that are considered to have been adequately surveyed, or for which sufficient knowledge is
available, and that are considered not currently threatened or in need of special protection, but could be if
present circumstances change. These taxa are usually represented on conservation lands.

(b) Near Threatened. Taxa that are considered to have been adequately surveyed and that do not qualify for
Conservation Dependent, but that are close to qualifying for Vulnerable.

(c) Taxa that have been removed from the list of threatened species during the past five years for reasons
other than taxonomy.

P5: Priority Five: Conservation dependent taxa

Taxa that are not threatened but are subject to a specific conservation program, the cessation of which
would result in the taxa becoming threatened within five years.

@astron



Western Areas Limited

Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October

2014

Table A.6: Categories and definitions for EPBC Act listed flora and fauna species (DoE 2014).

Conservation category

Definition

Extinct

Taxa not definitely located in the wild during the past 50 years.

Extinct in the wild

Taxa known to survive only in captivity.

Critically endangered (CR)

Taxa facing an extremely high risk of extinction in the wild in the
immediate future.

Endangered (E)

Taxa facing a very high risk of extinction in the wild in the near
future.

Vulnerable (V)

Taxa facing a high risk of extinction in the wild in the medium term.

Near threatened (NT)

Taxa that risk becoming Vulnerable in the wild.

Conservation dependent (CD)

Taxa whose survival depends upon ongoing conservation measures.
Without these measures, a conservation dependent taxon would
be classified as Vulnerable or more severely threatened.

Data deficient (insufficiently known)
(DD)

Taxa suspected of being Rare, Vulnerable or Endangered, but
whose true status cannot be determined without more
information.

Least concern (LC)

Taxa that are not considered threatened.
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Table A.7: Declared pests categories as gazetted under the Biosecurity and Agriculture Management Act 2007
(Department of Agriculture and Food 2013).

The management of introduced flora species in Western Australia is now regulated through the Biosecurity
and Agriculture Management Act 2007 (BAM Act). A list of declared pests, including ‘pest’ plants is provided
under the BAM Act, which has been updated to incorporate a number of other Acts that are administered by
DAFWA (2013). Declared pests can fall into two categories: one that relates to the prevention of introducing
the species or eradicating it; and the other relates to managing the species and whether it can be kept (i.e. for
scientific purposes, education or other purpose).

The threat and risk posed to site-specific biodiversity values, influences to rehabilitation success, primary
production, infrastructure assets or human health will differ depending on the unique characteristics of each
site and the associated land management practice or operation. Therefore site or project specific weed
assessments and priorities should be reviewed for each project.

As per introduced flora species, the BAM Act seeks to establish a modern biosecurity regulatory scheme to
prevent serious animal pests from entering the State and becoming established, and to minimise the spread
and impact of any that are already present within the State. Declared animal pests fall into three categories as
Gazetted under the BAM Act (DAFWA 2013). These categories are outlined in Table A.7.

Category Description

Pests will be assigned to this category if they are not established in Western
C1 (Exclusion) Australia and control measures are to be taken, including border checks, in order
to prevent them entering and establishing in the State.

Pests will be assigned to this category if they are present in Western Australia in
C2 (Eradication) low enough numbers or in sufficiently limited areas that their eradication is still a
possibility.

Pests will be assigned to this category if they are established in Western Australia
but it is feasible, or desirable, to manage them in order to limit their damage.

C3 (Management) Control measures can prevent a C3 pest from increasing in population size or
density or moving from an area in which it is established into an area which
currently is free of that pest.
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Appendix B: Vegetation Classification and Condition Scales, and Fauna
Habitat Condition Scale
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Table B.2: Vegetation condition scale Keighery (1994).

Condition Description
. Pristine or nearly so, no obvious signs of disturbance.
Pristine
Vegetation structure intact, disturbance affecting individual
Excellent species and weeds are non-aggressive species.
Vegetation structure altered obvious signs of disturbance.
Disturbance to vegetation structure covers repeated fire,
Very Good

aggressive weeds, dieback, logging, grazing.

Vegetation structure significantly altered by very obvious signs of
multiple disturbances. Retains basic vegetation structure or ability to
Good regenerate it. Disturbance to vegetation structure covers frequent fires,
aggressive weeds at high density, partial clearing, dieback and grazing.

Basic vegetation structure severely impacted by disturbance.
Scope for regeneration but not to a state approaching good
condition without intensive management. Disturbance to
Degraded . . )
vegetation structure includes frequent fires, presence of very

aggressive weeds, partial clearing, dieback and grazing.

The structure of the vegetation is no longer intact and the area is
completely or almost completely without native species. These areas
Completely Degraded often described as “parkland cleared” with the flora comprising weed or
crop species with isolated native trees or shrubs.

Modified from Trudgen, 1991, by Keighery for the Swan Coastal Plain Survey. Found in Bushland Plant Survey: a Guide to
Plant Community Survey for the Community.
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Table B.3: Fauna habitat condition scale (Thompson and Thompson 2010).

Habitat condition

Condition description

High Quality Fauna
Habitat

These areas closely approximate the vegetation mix and quality that would
have been in the area prior to any human induced disturbance. The habitat has
connectivity with other habitats and is likely to support the most natural
vertebrate fauna assemblage.

Very Good Fauna Habitat

These areas show minimal signs of human induced disturbance (e.g. grazing,
clearing, fragmentation, weeds) and retain almost all of the characteristics of
the habitat had it not been disturbed. The habitat has connectivity with other
habitats, and fauna assemblages in these areas are likely to be minimally
effected by disturbance.

Good Fauna Habitat

These areas show signs of human induced disturbance (e.g. grazing, clearing,
fragmentation, weeds) but generally retain many of the characteristics of the
habitat had it not been disturbed. The habitat still retains some connectivity
with other habitats but fauna assemblages in these areas are likely to be
affected by disturbance. Fauna assemblages in these areas are likely to be
similar to what might be expected in this habitat.

Disturbed Fauna Habitat

These areas show signs of human induced significant disturbance (e.g. mining,
clearing, tracks and roads). Many of the trees, shrubs and undergrowth have
died or have been cleared. These areas may be in the early succession and
regeneration stages. Areas may show signs of significant grazing, contain an
abundance of weeds or have been damaged by vehicles or machinery. Habitats
are fragmented or have limited connectivity with other fauna habitats. Fauna
assemblages in these areas are likely to differ significantly from what might be
expected in the area had the disturbance not occurred.

Highly Degraded Fauna
Habitat

These areas often have a significant human induced loss of vegetation, and / or
a large number of vehicle tracks and / or have been completely cleared, and /
or areas have been heavily grazed or farmed. There is limited or no fauna
habitat connectivity. Fauna assemblages in these areas are likely to differ
significantly from what existed prior to the disturbance, and are often depleted
compared to what existed prior to the disturbance.
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Appendix C: Threatened and Priority Flora, and Fauna Species
Likelihood of Occurrence within the Survey Area.

sastron



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

This page has been left blank intentionally.

@astron



UoJJso®

'sA9||en ‘sae| }jes *19g030
ysiy w
ARun AR un 40 s98p3 ‘pues snoady|is dasp JO [1udy ul S1amo} |eluuaJad 0 61 ‘ANUS 51811501 paup| snjoy
‘Aejo mo||9A ‘pues AsAepd Asug | ‘umouq/aBuelo/pay €003 qniys S3eAs0Md
T Aiond
Ayiu elual0 ‘shep ‘sweoy SISMOp enuu NJys 91e.1s0.4 D1D[NU3II DIPOOBDID
1Aun ehusi0d paJ Auois ‘salnd ‘sadojs ||IH UMOJQ pue MO||IDA ! v anys syesod 101 P d
*sud |9Aesd u) 3uimods ‘sureld *19qWIAON ‘9pIM w g'T 01dn
pues ‘spuejyieay uiAdnaoo -J9q0320Q 40 Y31y w #°0-ST'0 ‘gn4ys
A A bid
IHun IHun ‘pues 4o ‘|10s A|joAeJd ul ‘seau1 | ‘Adenugad ul SISmol |BluuSod Suipuaose Apjeam 019D1d25 bafjin31o
MO| 10 ‘s33J]1 WNnIpaw 1s8uowy | ua343-mo||dA/aUYmMm 03 91eu3s04d ‘uiadng
98pu o1n9le|
‘dpim W ¢
8uiAdn2o0 {weoj 4o ‘pues Jo *1300120 A
A , , 01 dn ‘YsIy w €'0-ST°0
IEXTIY Aun | ‘pos Auoas uo Axdou ul ‘puejgniys - aunf ul SIaMo|y |eluuaJad ‘anius usdo bW D1DIINJOAUI D3[INDID
(11Aydoua|as) moj 4o ‘seau paJ-yuid/yuid any P P
y -MO| 01 31e4350.4d
MOJ JO ‘S33J3 Wnipaw 3s3uowy
suted ‘yaJelA - Adenuer ‘yjoows yJdeq
Aun AN Sunenpun ‘sjjiy mo ‘pues |eluuaJsad 1ubWpaals snidAipang
! ! ! ! ! s Nowo ¢ 1
‘9U03SUO0JI JDAO WEeO| A||aAelD Wodj siemol SHUM UBIY W (Z1-)8-C 9311
eljualo el3ualo SULNS 38 SIPIS|ILY ‘Suleld asnsny - Ainf JUIEIE] ‘y3Iy w 8'0-¥'0 ‘qnd DINJOAI. DIUOIO
|elts10d |etsiod ‘pues Jo weo| Apues Auois W04 SI9MO|J Yuld I&l d 4el W E0-v'0 ‘aniys 0 ’ g
AeIn - "ysiy w ¢- ojA1soyaijo
A un |elzualod ‘pues Aau3 ‘[aAel3 211149187 | YdJe|A WOU) SISMO)) |eluuaJad , qety W -1 1A350421jop
gnJys snoJagniousi] “len pdipa0o4anyds pisyuog
93ueIO-MO||DA
pauaiealyl
Aanins-1sod Aanins-aud
lelqeH awn Suliamol4 w04 941 lqeH sapads

92U3.4IN22Q JO pooyIRYI]

‘(PYTOZ HIPIIM pue syaed) ease Adains ay3 Jo wp) 05 puoAaq 41ndno Aew
aseqelep Siy) woJj paulelqo spaodal ayi jo Auew ‘g nsau e sy ‘saweu 2de|d Suisn payoieas si aseqelep 117 d1 YL 910N *((TOZ 2HIPIIM pue syied) dopainiop {(prTOZ HIPIIM pue syied)
1517 d1 ‘(9Y10Z HIPI!M pue siied) GIaHYM (ArT0Z SHIPIIM Pue syied) 14d1) eate Asains ay1 o un| 0Z UIYm papiodal eloj Ajiolid pue pauajealyy Jo 33ua1indd0 JOo pooyl|dyI] :T°) 3jqel

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

pPaWIT sbaly Uia1sam




UoIlso®

Korm ¢ “Jaquiaydas Y31y w Z'T-9°0 ‘qnuys
ARun Aun Aed ‘yuies umouq/pay Ul s1omols an(g |eluuaJad pIoSIA ‘AUSng 19913 pyoriouapo pjiydowaig
1aqwdas "ysiy w €00
A A : AsA
un un pues AsAe|) Ul 1Mol UM |eluuaJad 01 ‘qIaY Pa100I-SNOIqIY 1213146 p13s0.q
*199010
‘spueja8uel ‘sA3jep 's|l0s - Jaquiaidas ‘y31y w z 03 ‘qnays (T£LT yonalung
Ar2pun ArIn Axd0u ‘pues Aweo| Asu3 pasanii wouJ4 s1amoyy yuid |BluS49d Buipeauds ‘uado ‘10343 'v'd) 19de) “ds pbiudmyjig
- paJ4-23uURJO-MO||DA
"Aey ut "Ysiy w Sz°0-20
A A : A ‘ A A
1un IEXY! weo| Apues ‘pues AweoT s1omoyy ajdind-anig |eluualad qnays BuIpeaids mo1 D1p}1311dD2 SIjA1SDI2IG
*1I9QWIAON ‘ysiy w
Aun ARun ‘s|10s Aj|janeJd pue Apues - Joquiaydas wody |eluuaJad G'0-2°0 ‘gnJys Jo quay puljonanas piaidwng
SJaMO|} dUym/an|g 8uipusdse 03 30943
"ysy (T6se
APyun |elzualod 'sweo| Apues moj||9A ‘suie|d | ‘Aeln ‘SiaMmoOl 9HYM |eluualad w g'T Aj91ewixosdde HW HOH "4 3 dOJSIH ‘IAl) 31YM
01 qnJ4ys 19943 eluelsallo ‘ds bwojAyovig
‘sule|d 1e|4 USIU W 20 01 ‘aNnJus
‘qnJos a9||ew ‘pue|poom d3|ew ‘AeA - |ludy Yty W80 93 'gniy
|elzualod |elzualod |eluualad asuap-piw ‘Suipeauds pgnbu pbwojAyopig
uadQ ‘weo| Apues mojjeys WwoJ} SI3MO|} pay s
, 01 10edwod ‘19943
Aejo Apues umouq 01 a3lym
‘uie|d unenpun 1540150 Ul ‘qnJays ( Aoama
ApPyun AR Aj3uag ‘pasodxa Ajaiesapoln JomMo :_M_ M _O : |eluualad uado Aj@lesspow gy} UoI3 3 mﬁm.wm cmnumcz
‘'spues A||onesd paulesp-|[9M\ i puid/euum ‘Buipeauds y3udn oA} utuey Set 2208
‘3|qe|ieAe (SOTT Asgman
> . . . . £
1Aun ehusiod SUlBld "PUesS uoljewJojul oN [BluuSod UBIY W 90 03 ‘gnIys "Y")) elueisaliod “ds payoang
. > - . . P
Aiqiun lenusiod spues 1S UM0IG-MOIISA BAUIRNON | ooy UBIY W OT (98T Tz USBPNIL TN 8
S|y ||ews pue sadojs 9|3uaD Ul SI9MOJ} quld 01 qniys A[88esis uadQ | oAY 7°g) speoussou) “ds bayorang
. _ 49903120 . .
AN lenus104 sweo|-Aejp Apues pue sweon - Joquizidag leuUBIad ysiywzo (0T6/90 uosisuy
's||1y @nueus ‘suiejd Suienpun Aj@1ewixoasdde ‘qnays *d) QU 9zeH an|g “ds bayaang
'SI9MO|4 duld
A H Aanins-aa
sl d 1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

*911491e| JONO . .
Aun |elzuaiod weo| Apues mo||a2A ‘uoljew.oy olqejene |eluuaJad uB1y wnJaqi| wnwayiubuais
19 ) ) uoljewJojul oN ’ w g0 B2 ‘gnuys jiemg )
auojsuoJ] papueg ‘sado|s
‘spues mo||aA ‘suie|d (¥6TE HIN 1OH *4 7 do|sIH
1Aun 1Aun pues Sunenpun ‘yieay paxiiA S19MOl SHUM [e1uusod anius ‘IN) duipMmo||aA “ds uobodoona
'sodo|s Auois 'sy004 pue [anes3 'SNOYDI3SIp S9ARI| pue
Ayiun |e1zua10d 2UO0ISUOJI papueq YHUm weo| Anr |eluuasad swno ‘(28pas) gJay uawinalladf bwJaadsopiday
Apues paJs-a3ueuso paulelp-||9M ‘snojewoziyd payny
siel} peoJq ‘sadojs JaMo| 3|3U39 'SNOYDI3SIP SOARI| pue
‘S|qe|iene ‘
Ayiun |ennua1od *S$300J4 pue [9ABJS BUOISUO] UOIEWLIOMI O |eluuasad swno ‘(e38pas) gqJay wnJJiafiubwp buladsoprda]
papueq yum weo| Apues moj|[aA : JULON ‘snojewoziys payny
. ‘opIm
'S91S pagunisiq 199090 w §'0 01 ‘YsIy w Sp°o (g2 doysig
A | ! ) d ! !
194N |BRUSI0d ‘weo| Ae|) ‘sadojs saddn 19quisides oy |elute45d -Z'0 ‘qnuys 8uipeauds ') @1e8apmaN ds piuablwaH
siamol4 a|dind/an|g ,
01 10349 ‘Ajpuids
"‘anoge uey
‘Adenuer Jano A48 1431 yroows
Alosiu Alosiu *S9MIS 10 JaquiadaQ eIUUBID ‘wg 01 yJeq Asu3 pssaidwod
194N A4 AJ|IH "sweo| 03 sAe|d Aj|jaAeln - Jaquiaydas Iel d 03 ue} ‘Auoqqus ‘y3nou dsqns xpuayd snidAipong
WO} SISMO|J SUYM ydeq ‘Yysiy w g 01
‘(99]1eW) 10249 ‘ISNqoY
-surerd ‘sadofs ‘9A0Qe Yloows Huniy
e|1ua1o0 WEXT! ‘sdwems Jo sadp3 ‘sAed Apues | |udy ‘Sioamol} 91 eluuaJl uo Ayjeyj pue asieod ployfinind
|ellualod =31 u_\ pP3 [P Ap |Hay [# SHUM |el d ‘48nou seq ‘ysiy -dsqns buappLAw snydAjpan3
umoJq ‘sweo| ysiHym-Asio ,
W QT-€ ‘9941 40 33||e\
‘sdoJoino
*19g0310Q Ul SIamoy4
ARun AR un ayueJd pue siej} aslydwes o3 MOIBA-LES |eluuaJad ‘y3iy w g'T 01 ‘gniys ppian| pjiydowaig
1uddelpy ‘weo| Apues ‘weo| Ae|) I J
Asnins-1sod Aanins-aid
1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds
9dUd44N22Q JO pooyl I

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO
PaWIT SD3IY UIBISIM



UoIlso®

‘pue|gnJys uado

‘19qUWIBaNON

“(@111-28pas) quay

A A
I9HuN IAUn ul s8uiluadQ ‘pues moj||aA dasg ul SI9MOJ} umo.g |BlUUSod pani ‘snojewoziyy susphja piuiny
'sadoys Y31y w ST
Aun |elzuaiod JaMO| 9J3ud9 ‘|ane.d zyienb 'SI9MO|} MO||IA 03 ‘gnJys pawwals xA|p20Isp| bixpINT
pue au491e| ‘weo| Apues pay -1nw ‘Buipeasds ‘Mo
‘saunp pues ‘suje|d Haquaidas ‘ysiy
Apyiun |enualod ‘SapIS||IH “SPUES 931YM ‘MO||2A -1sn3ny |eluuasad W S0-2°0 “qNIYs 19913 whnaprowbis wnw.iadsouo)
PIS|ItH 'sp 1Y I WoJj SI9MOy} an|g o qnuy
: das - A ‘y3
|elzualod AP ‘sule|d ‘pues Aweon 49qUISIAes - ANt |eluuaJad . 4sly saploibulilsam pluoiog
woJ} SI9MOJ4 duld W G/°0-2°0 ‘qnays 30943
e13U2104 AT 'sule|d pues 3unjejnpun 19qo30 Ul [eluUIag Y3y w o (08S0T pIayues)
Apuao ‘sado|s *Aep pay | suiemoyy djuid/eUYym 01 ‘gnJys uado ‘19243 ‘r'y) deouod| yuon *ds nayorang
laquiadas Y3y w 8'1-€°0
A A :
IEXI IEXTIY! sdoJ2inQ auueln Ul S19MO[S MO[[OA |eluuaJad qnays 1apuals asniq D1D[N243GN] DI2DIY
‘A -A
‘sule|d Suneinpun ‘sadpis Auois 1en4ged - Adenuer s
J0 JagquwiadaQg ‘y3Iy w T-€°0 ‘gnays
Ayiun |ennuslod | Mo ‘pues AsAe|d Jo weo| AsAe)d |eluuadad . , bubAiias pI2DIY
- 199010 pawop ‘Suipeasds ‘Mo
Auois ‘pues Aweo| a13iueun
WIOJ} SISMO|} MO||DA
's2do|s 92425 ‘sal||nd
A . . Yiyw et
Mun |elzuaiod pue sauj| }934) ‘duU01SpuEes SI9MO|} MO| DA |eluuaJad , s pujwab poLIY
-'0 ‘gnJays uado ‘10943
‘s|10s A||aAeJd d131u31e7
'sau|| 98eujelp ‘yiyw gt
I1sndny
Apyiun WENT Suoje ‘suie|d Sune|npun Ul SISMOL MOIID |eluualad -G'0 ‘qnJys paydueuq pjbdasp pIoLIY
‘sodo|s ‘weo| Apues umouqg-pay ’ 4 MOIISA -yonw ‘esnyiq
¢ Muond
Apu Apu sdoudino ajuel Slqeliene uayol uaydI] ajeJisol 1uabios plawipdoyiup
=NuUN =NuUN 1 luelo UO3BWLIOU ON yan yo17 s1eJisoud n 1] Yauoy
‘puejgniys as|jew
PEs[ehblg)
{ > . ‘ m .
Aun |elzualod puepoom 3dAjeans ‘sdoyily pue - Joqui1das wody |eluuaJad 4etq W0 wnpijpn wnipijAis
sado|s ||IH ‘|9AeJ8 suoisua3.43 oMol yuid /a1 -90°0 ‘q43y asoudsae)
‘auolsuoul ‘weoj| Jo pues AsAe|) ly puid/2aum
Asnins-1sod Aanins-aid
1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

*19¢/0190 ‘y3iy w T-'0 ‘qnays
|elzualod |elnualod *S9S14 21314917 'S|10S Aj|onesn - AiInf wouy sismol |eluuaJad snoJagniousi|-uou DpIISIA DISYUDY
98uel0-MO||9A ‘payoueuq Ajasuaq
1sn8ny "Ysiy w spo
|elzuaiod |elaualod | °|19Aesd yum pues 4o weo| Apues [ 03 Ajnf wiouy sisamol |eluuaJad | 03 ‘gnJays snoJagniousdi| suaasanp|f ‘dsqns nfni pisyuog
moj|aA-weausd ‘3e4350.4d
*S9349A peod ‘sadpld Mo|
lenus1od AN ‘sute|d pues Sune|npun Ajjuas aunf eluusag "Ysiy w g1 01 (896T HIN 1OH "4 73 dO|sIH
: : ‘s9do|s ||IH "|9AeJS 9114918] YUM Ul SI9MOJ} Yuld : ‘gqnJays 30349 ‘A|38ens ‘) 28uey J4adued *ds bayorang
weo| Apues 98ueJlo 03 MO||DA
*19g030
. > .
Aun Aun ) w%o_ lone3 | sngny Jo Aejy Ul | |ejuuRuad S HalY A . (ror
Ae|d Apues ‘|anes3 Apues S19MO]} DUYMAIUI w S/'0-S2°0 ‘QnIys umoug ‘IN'r) uspAH “ds bayoang
Seale laquwiaidas o1 Ajnr "ysiy w §°T-€°0 ‘qnays
Aun |elnualod SulA-moy ‘sute|d Sunejnpun W01 SIOMOLL MOl1S |eluuaJad SUIpealds ‘BSUB psopun piopay
‘pues AsAe|d ‘weo| Aejs Apues 4 1 MOIISA P d
, *laqwaidas 01 A|n ‘ysiy w (1-)9'0-¢*
Aun Aun ‘weo| A||9AeJS ‘pues mo||aA Eo%&w\sow Bo___mvh |eluuaJad .n:._csm Mc_nmmwwwmo\%om 0S3GO bIoLIY
"$y@9.0 pue sau|| adeulelp Suoly laquwiaidas o1 Ajnr ydiywege
A A
1Aun 1Aun ‘weo| AjjoAes3 ‘weo| Aed ‘Ag)) | wWoJ) SI9MOJ} MO||IDA |BIUUS19d -G'T ‘qnays Suipeasds 1oUb] b0V
€ Muond
Apyiun WEXTIM ‘[onesd pue Aejd Apues Eot.“wm\w,ﬂwu\m,w_ﬁ_h“ |eluualad ‘y3iy w €0 03 ‘qnuys D110JIn133 baYdbUAS
‘sdoJ23ino jo sadpa .Mwwwcw\wwu "ysiy w €0
Aun Ailun | punoue ‘syd04 91ueIS Ul S9UNSSIY Wou ﬂgmgo |eluuaJad 01 ‘gJay snojewoziys nsawol pipupdAls
pue sa21A31) *S|10S MO||eyS wu_;%-Eme Suipeauds ‘esny3
dag
_ > . m “Tr_O° ‘¢
Aun APun | -soye| eAeld punouy ‘pues aUYyM m_\/_\u,c%_““ MMMBUW |eluualad snwpucﬁwcwuw-w,w% MUMH pljofiiuIdp| bLID3|O
pue ajdind/an|g
A H Aanins-aa
sl d 1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

‘suie|d Sunenpun PEL[VEIYeN| 4By w
|elzualod EXTH] Apuo "jane.s mcopmw_og_ popueq ~ 499010 |eluuaiad | €°0 03 ‘gnJys a3eJysoud DPD|20YIUDID DIXPINT
J9n0 Aed paJ ‘weo| Apues woJ}j SI9MO|} SujwLIoyew 1oedwos
moljjeys ‘Aejd Apues umouq 1y3iq | ‘pas/a8uelo/mo||aA :
A A 's98 : e 'SI9MO]} 91l EIVEYE] 4213 “tpoouss ppoUJIO Sn)dA|pon3
PA1uN uN S9sply "diale [4 9UYM el d seq ‘YSIy W 0T- 9341 /
‘suje|d "Y2JB|Al Ul SISMO[} ‘yloows yJeq
JVIEIE] pbnbixa snidAjpan
Apun ehusiod pues ‘pues aym ‘weo| Apues weaJud-ayym 1el d ‘Y3Iy w G-z ‘09eIN : 1671p3n3
-sued *(anrstunyioddo
Ajgeqoud) ‘g4ay Sulwio-jew
XxAjp204o0W 3UIID
Ayiun Ayiun Aepd pue sayje| eAe|d jo suiduen 1960100 - ACW |enuuy snoJqe|3 1e1s0.d | 110/
‘Ae|d Jano spues mojjeys
Wou} SI3MO| SHYM
daquiardss Y31y w T-¢°0 ‘gnays oxajduwil
|ERUSI0d A 93918 pUE pUES Ul s1smoyy psd |eluts49d Buimeuds 4o Suipeauds ‘dsqns pipbuoja pisainbg
3 98UBIO/MO||DA : ’ T
*1900320 - ¥Isndny
. . , Jo Aen - Asenuer "ysiy w £°0-T°0 ‘qnays pbppofjod
|BRUSIOd AN sutejd pues “pues ‘|aAeJ0 WwoJ} SI9MOJ} |eluts49d 1y314dn Jo Suiwios-1eN ‘dsqns pbpnjafjod pipupidAid
weaJsd/auym
) ) i Yiyw 9o
Ayiun Ayiun ‘u“c_m_o_ Jaquiaadas - Ainy |eluuadad -Z'0 ‘gnJys Suipeauds 11s]a1p pipupbldAID
pues ‘911491e| JOAO U0 ‘pPUBS | WOJJ SISMO|} SHYM ‘paupuelq Ajpreau|
‘Aenuer
91BN SulEs JO JaqwiadaQg ‘y3iy
Aun APIlun | punoJe seady duolsaWli| ‘SWeo| g |eluuaJad . : D]0212[D3 PWIIASIUIO)
: : ’ - 1940120 w €°0 03 ‘q4ay Yos
Ae[d sul|es-1was Jo snoaued|e)
wou} SI9MOJ4 duld
PELTIENGIN|
- Joquiaydas ‘ysiy w
. psonxa|f bapIsso
APun |e1zualod |1os Apues daag WO.y SISMO] UMOI] |eluualad 9'0 03 ‘gnays edwon |f bapissog
-paJ-28uelI0-MO||9A
H Asnans-aa
Aanins-3s0d d 1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

Ayiun Ayiun sAe|d pue sweo| Apues aAnew juid ajed |eluuaJad ‘qnJys DWOJYI0 DINSID[IN
Apyiu e|jualo ‘ede ulkl-mon “sjios Ajjne.s Haquiaidas ul eluuale 8y puABouapp pbIuIpNDIS,
194N |BRUSI0d Aweo| ‘Aejd> Aweo| AneaH | sisamo|j an|g-ajdind 1€l d w °0 2 ‘gnJys 30343 pb biusip 4
. ‘ . ‘ysiy
APun ARun sjood ‘suigJew Jaquiaidas |lenuuy w §50'0-€0°0 ‘(°8pas) SISU3ljbdisno sidajos|
19! : e ‘Aejd Apues ‘pues Ayjis JO dunf ul siamo|4 T ’
gJay 40 I|-ssedn
's100}) A9|jen
‘sas14 moj ‘sute|d Sune|npun PELTIENTIN|
|e1iua10d |enualod ‘z1denb ‘@)uesd ‘oyJaie| - Joquialdas |eluuasad 'ysiy w g 0 01 ‘gqnuys bj|AydAyond p11uaqqIH
‘weo| AjjaneJ3 ‘|aneld Apues | woJy SI9MOJ) MO||DA
umouq ‘pues moj||aA 01 aUYyM
Jaquialdas ApIM W T
Ap1u WEXTIE 's93p1 suolsuod| ‘weo| Auo eluuaJe suapuad ba)p
PANUN PANUN p! 1 | I 1S Ul SHYM-YUId |el d -7 ‘YBIY W -7 ‘qnIYsS P AOH
Sost PELIVIELE]
19AeJs3 SuiAdnaoo ‘weoj Jo ‘pues 0 m_m o un_ "Yysiy w Z'1-v'0 ‘qnays
ARun |elzualod JO ‘1os Ajjaneds8 ul {puejgniys o Emﬂhumo |eluuaJad snoJagnjousi|-uou p320p3a. *dsqns psojid P3|[IN3ID
(nAydouajas) moj Jo ‘seauy 904 ‘a1eJ350.4d 03 Suipeasds
g Ul SJ9MOJ|4 paY
MO] 4O ‘S93J1 WnIpaw 1s3uowy
*S9S14 40 SAO}||IH "du03Ssuol| 199010 By we
Aun |elzualod ul SI9MOJ} 31YM |eluuaiad | -T ‘gnays snodagniousdl| 113012 *dsqns sjubisul pa|(Ina49
J9NO WEeO| 40 pues Aj|janeln , j
- weaJud - yuld/pay -uou ‘Aysnq 19943
ARun AR un 'so8pa ayeq ‘pues "SI9MOJ} 3UYM |eluuaJad ‘qnJys 91eJ3soid lpuowwinip pjuayupi
ECEIE *19903120
I > It ‘ .
[enu10d ABAN peou ‘si00|} As||eA ‘sadojs ‘sie|q Jo1sndny ul eluusIad ysiy w DULIOIIGNI DIXOINT
‘weo| paJ ‘Aejd Apues a3iym SI9MOJ} UMOUq pue S0 03 ‘gnJys 3ul33eass
-yspjuid o1 Aau8 ‘pues Ajjaneln Mo||9A pue a8uelQ
'so3p1s Auoils moj ‘sure|d *1aqWanoN
Sunelnpun ‘sadojs ‘sie} dwep - 1990310 ‘y31y w gg°Q 01 ‘qnuys
|ERUSI0d AN ‘sease SulAl-mo ‘weo| AsAe|d w04} SI9MO|4 pal |eluus49d papunoJ ‘A|33e.1s ojjAydounu pixoing
Asuois ‘Aepd paua ‘pues AsAe|) - 98uelo - MO||9A
Asnins-1sod Aanins-aid
1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

‘'seaJle pagunisip
u| ‘saye| 3es 03 juaddelpe ‘sujeld
ysiy w
Sunejnpun Ajjuao ay493e| ‘yaJen ,
|elnualod IEXTH] , , , £0°0 01 ‘gnuys pawop pbuabp babualnd
2}wo|op ‘Duolsawl| ‘|aneJ3 Ul SI9MOJ} MO[|SA , )
a1euaysoud ‘asuag
‘Aejd Aweo| 4o Apues ‘weo|
Apues 1o pues moj||9A 01 a1YyM
PECTUENGIY
'suje|d pues ‘weo| 011sn3ny
> > . -T* ‘ \A
1Aun 1Aun A>204 ‘9114918 JOAO pUBS MO|[DA WwoJ} SI9MO}} UBIY W T-T°0 ‘gnays piifydounu p12y3un1sold
91ym-9|dind-an|g
APynu e11ua10 "J191em Jeau sule|d mo 'SIamo|} 91l eluuaJa ‘qnJ oYL10.pusp
=AuUn |el3ua10d 1 1e| 1 3 HYM |el d qnays -dsqns pJqpIs DIPoIA
'sapispeod ‘sie|q laquwaidas o1 Ajnr ‘ydiy w
A A
1Aun 1Aun 's]10s AsAed 10 Apues Aj|aAeldD | wod) SISMO]) MO||IDA S'T1-9°0 ‘qnJys y3udn lipuotutinip winipqa4d
*1aqwiydas
S|y ‘spuejdn -1sn3ny
> > . T4 ‘ \A \A
=uUN PNun 212387 *s|10s Ajjaneus ‘pues Wouy SIaMoly Ysiy w §'T-%°0 ‘qnuys XA[b2AY3L4q Wnijpqayd
SUYM-WEBID-MO[|DA
'S9IIADID “Asenuer ‘ysiy w (1-)9°0-2°0
A : . A
I9Hun |ets1od 3204 Ul 40 S3ej} uQ 's|los Apues 10 19GU=2q ‘qnays Suipeauds 109043 Dljofiquif> bluoosiad
Ul SI9MOJ} MO[|SA
Ayun WEXTIM |eluualad ‘qnJys p302IId BulyLIAWAXO
‘sujeld ‘Atenuer o USIU W T-7-0 ‘GNIUS
AP un AR un Sunejnpun ‘shemeyjealq ‘sa8pld 19q012Q Ul SIamoy4 |eluuaJad 4etq W T-¢°0 ‘any p.iojfisuap piaqIIN
8u|38e13s 4o 19943
|lews ‘pues Aweo| ‘weo| Auols 98UBJO-MO||9A
‘syel} asiydwes *19903190 ‘JuewJOp-JaWWNS
Ayiun Ayiun ‘seade yo0J 91luel3 ‘saye| - Jaquialdas |eluuasad ‘Y3iy w 8'0-sT°0 04261dD2Ss S113S0I2IN
1/es Jo suidue 's|10s Apues | wWou} SISMO}} MO||SA ‘gqJay snoJaqgni 30943
"JaqWaA0ON/43q0120
ul Siamoy}
Asnins-1sod Aanins-aid
1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

‘Asenuer
. ) 10 Jaquiadag ‘ydiyw /0
|erualod AN sule|d Sunejnpun ‘pues MojsA - 13010 Wouy 670 ‘Gnuys Suipeaids SapOIIW DIPIOIIIIIN
siamoy4 o|diand-juid
‘weo| Apues 19qUisAON ‘ysiy w9 :
|elzualod A s , 1P - 1940120 , 4sty W30 .mH 0 SI119046 DIPJ0II1IIN
pues A||aAeJS ‘pues mo||oA gnJys Japua|s ‘mo7
wouJ} SI9MO|4 duld
1540190 "Ysiy w g
01 ‘(s4aqgny |eplosdl||@
Ayiun Ayun ‘pues o11u91e| Jo d1uels ‘Ae|d - Jaquiardas |eluualad snsowAd snjounsAy |
UM S1004 Snouqly
wouy s1amoly ajdingd
yum) guay asoudsae)
Jagquwiardas
- DUN[ WOJJ SIDMO|} "ydiy w €0
A A : ‘ ‘Aepp A A
IEXTITI yun a1u33e| ‘pues ‘Aepd Apues yuid - sdind |eluuaJad -1°0 ‘qiay snoJagn] p10b31IBA DIYWAIDY |
- paJ - 98ueuaQ
‘puejgniys eulensedo||y *19QWIAON
pue 29|je|\ ‘shemeyeauq - Jaquialdas "ysiy w g0
A It A
[ehusi0d 1941 ‘sado|s 4addn ‘sdoadinQ wouJj SI9amol} [BluuSod -GZ'0 ‘g43y asoudsae) winapuniss WniplAs
‘91491e| ‘weo| Jo pues AshAe|) a|dund-yuid/a11ym
'sdoJ21no a31ueds ‘sdwems H9qUISNON ‘ysiy w
Atun |ERUSIOd ‘syef4 39942 19\ ‘s|1os Apue " 199910 |enuuy ‘0 D ‘gqJay J9pud wnipidyyl wipljAss
e} I3\ 's|los Apues WOJj SISMO} SHYM S0°0 B2 "qJ4ay Japus|s
"sapispeo.
‘sye|} ‘sease unenpun “Jaquialdas S
|elzualod |elzualod Ajpuso ‘ssjqged zienb ul SIamoy} |eluualad § 4sly wnpijpA wniqojoiapyds
w 6°0 03 ‘qnays 12a.3
pue |9Aea3 a11u91e| ‘pues AsAe|d paJ pue Mo|IDA
umoJg-pau ‘pues Asis-a1ym
Asnins-1sod Aanins-aid
jelqeyH awn Sulamol4 wLIo4 91 lqey saads

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

‘s3] [es "Aeln 0} 9pim w7 0}
‘saul| a3eurelp ‘siel) aues-qns Y2Je|A 40 JaqwiadaQg saydled 234e| Sujwuoy
ARyiun Ayiun \wco_.mmwaw.n Ho\s-hwac_? weo| - Joqualdas |jeluuadad | ‘ydiy w #'0-€0°0 ‘qnays suadias pjiydowaig
\.Ez_>:__m ‘pues >wPM\8_s>> woJ} SI9MO|} saydled 234e| Sujwuoy
: : uaaJ3-mo||aA/usalin ‘uidaaud ‘@1esysold
‘'sapispeod oquieaeq -
: 1sn3ny Jo yaJe ul ‘ysiy
Apyun |errualod ‘sutejd Sunejnpun ‘s|jIH S19MOl B3YM/Pa |eluuaJtad W 2760 ‘GNIYS 19313 psowadnd bjiydowai3
‘weo| Aejd ‘weo| Auois 4o Apues -v_c_m-w_o::n_
‘yasep
A A 'S9Ye| pue siej} 3es ‘siej} |elANn||Y 10 LwQEmwoz ‘IpIM d
IHIEN 1IN 's|ios Ae|a Apues Jo Apueg ﬁcwm“w%ww,\,ww mteiad |y, € 01 ‘gnuys 31e.41504d PIDUGSIG BIteota4
usa.8-mo||aA/ussuo
Hoquiaadss YIyw z'o-10
ARun ARun 'sdoJo1no ayueln -1sn3ny |eluuaJiad quay m:ﬁ.:mo_su oig D]02131UDIB DI3S0I]
WoJ} SI9MO|4 9UYM
‘suje|d Asnany ‘ydiy w
ARun ARun Sune|NPUA *S|10S 21IB1E| ApUES - AiInf wouy sismoy |eluuaJad 1-6'0 ‘GNIYs sNoane|o wniqojAxo pisainbg
; T Juld - pad - MO|DA
‘yaJe|A - Adeniga4
'$911s pagJnisip ‘sadols ‘sie|4 A opim
Apyiun |errualod o3 .mcouwcoh_.ﬁ_\s weo| Aep - 19903100 w z o3 ‘ydiy w9 1-¢'0 snipjfur snaioydwnip)
T W04} SI9MO|} ‘gqnuys Suipeauds 10943
usaJd/s|dind-an|g
‘9pIM
‘|oneJs3 . w €03 ‘ydiy w g z-0
ARun ARnun S131191€] Y3IM pUES MO|[PA/SUYM 1sn8ny - aunr |eluuaJad ‘qnays snoJaqNIOUS| wnJojpuppjubys pisyung
-uou qysdudn
¥ Aold
Asnins-1sod Aanins-aid
1exqgeH awi} Suamoly w04 aj1 1qeH sa109ds

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

‘eaJe Aonuns ay3 ul Juasald aq o3 sieadde 1eyiqey 9|qelaa.4d oN ARun
‘eaJe Aaauns ay3 ul Juasaud aq o1 sieadde 1e110eY 3|ge1INS Jo/pue eale ASAINS Byl JO W OZ - 0T UlYyUM papaodad Ajsnoinaad saldads |elnualod
‘ease Aaauns ay1 ul uasaud aq 03 sueadde 1ejiqey a|gelins pue eale ASAINS By} JO WY OT UIYHUM papaodad Ajsnoinaad sarpads A
‘Asenuer
J0 Jaquwiada( )
. ysiy wsz'o
|elnualod |elnualod pues UMOJQ-MO||DA - 1900320 |eluualad 6/0°0 ‘QIaY paunL SI{NB2I3INW DIDGIdIMOS
Wouy siamoly S£0°0 "q43Y pay
19]0IA-9|dund
Sele ldy Jo "ysiy w ‘0 ‘gnays ( SIED]
|elnualod A1 | paJes)d Jo puejpoom uadQ ‘Aejd Asenuer ul s1amoyy |eluualad 4ty W v'0-5e°'0 gy v00C Ysiisu3
10349 10 918435044 ‘A) elueisauiod “ds shi000.01
uMoJg-paJ 4o Aejd Apues moj|aA s|dund/auym
‘syeliqey aujjes .._MM_HNWMQ E
> > : : ‘- ‘- P
PNun =Nun ‘wnsdAS ‘weoj Apues ‘Ae| WoJy siamoy lenuuy | w (Z'0-)80°0-20°0 ‘q43y 12101 bja1babH
12343 01 8ulpuaISY
MO[|9A-2UYM
's98plJ dUOISUOUl MO| Ae|n ‘siamoly
. T4 ’ \A \A
|ERUSI0d ERUSI0d ‘suie|d ‘weo| ‘Ae|d Apues ‘pues U248 Aweal) UBIY W S'T-v°0 ‘anuus snuAblip uowa3s0ifo
‘Asenuef o
|pIM W T
eljualo NEN! ‘sulejd pues ‘jareis | - 1dquisoaq - 3snsny ejuuale -8'0 ‘YSiy w T°0-v0° pipJisold pajjinal
|etsiod 1941 ‘pues moj||9A 1o Aau8 ‘@uUYym Wouj SI9MO|} pau 1€l d s 80 Usly Wi T mu v0'0 04 11319
qnuys ajesisoud ‘95007
-uid/aHym-weal)
Ayun |elzualod ‘suolssa.dap SI9MO |eluuasad | SuiBuey :ot.wmmmwwhh opiin/
1Y31|S ‘pues AsAe|d ‘weo| Apues QUYM-weau) 318G YSIY W 0Z-b 9911 dsqns 12640326 snidAjpaong
Asnins-1sod Aanins-aid
jelqeyH awn Sulamol4 wLIo4 91 lqey saads

92U314N3220 JO pooyiRYI

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoJJso®

2119p0N *'sd0421n0 A¥204 pue SHId yum bs (uodjey sui8auad)
seaJe Ajjerdadss 1nq ‘sadAl 1e11qey 1sow ssoJde ejjesisny Jo 1sow 3noy3nodyl puno4 snulbasad 02jo4
MOT uolle1adan moj pue sseud e W (42didpues pajiei-dieys)
‘Yssewjes ‘so3pas JuaS oW YHM SPUB|IDM YsIoeiq/ysals Mojeys Jo sa8pa Appnip ’ DIDUILINID SI1IPIDD

RENIRN

(49n0|d papooy)

Mo puejul pue [e3seod s}geyul os|y 'saunp uado pue paameas dn paysem jo syunowe ¥d SHj0211GI SnLPBIDY)

28.e| yum saydeaq uo sanisuap 15aydiy Yum ‘sayaeaq ueado ‘Apues sugeyu|

(12483 9jned)

MO 's912ads uoJay €S IN
si1q! bapiy

Jay10 uey3 aJow sieigey uado Jalp 3o|dxa ued JaAamoy saldads puejiam Ajasie]

(19433 1843 UJBISED)

MO 'sainised AJp AjaJed {s191eM }|BS pUB SI91BMYS3I) MO|BYS IN
pisapow baply
HIMms pajiel-3404
Mo . €S IN A )
JUSWUOJIAUD |e141S94493 B3 JO Judpuadapul sa10ads |eluae Ajpdie snaifiond sndy
spdig
YOI (s|I1H seAey 188en €4 (e)eus utuou) axe7)
’ pue Joues|3 yead ‘uluou) xeT) eljeJisny UIISIAA 4O JO1ISIUI UISYINOS plIBIWSS sdaa1i3p snjpydasojdoing
YSIH *191|9ys 404 s80| moj|oy sas||13h Ajuowwod pue spue|ssesd bS (uoyiAd 19dued)
’ pue ‘spuejpoom 3dA|eana ‘pue|poom eisyueq ‘S}eIIGRY PUBlUl PUE |BISEOD PlIE-IWSS piporiquy “dsqns p3ojIds DIj2I0N
sa|nday

meda _ M _umn_m_
(dweu uowwod)

92U344N20Q relqey pasIagd
J0 pooyiay1 : S9P0I UOIIBAIDSUO) aweu dlynuads

"(>vT0Z ‘30a) 1SN ‘(3rT0Z Meda) aseqeleq euney
paualeasyl meda ‘(102 meda) doaniop) ease Asains aya jo Anupia ayy ui Suliandoo Ajjennualod se pajsi| sa1dads euney juedijiudis UOIIBAIISUOD JO 32USLINII0 JO pooyld)I 2 d|qel

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO
PaWIT SD3IY UIBISIM




UoIlso®

‘puUDIIPO] SNIdAIPINT JUSIDWD

((u1ayinos) paiq|aq paisadtd)

pap1023J4-y3iH vd Siipinynb
YUM pue|yieay pue sqnuas pisyubg uado Suipn|dul s19321Y1 pue sqnuds Jo sadAy 1so -dsqns sypn3NG 031030
((y2g1E9YM UIDISIM)
J9|qgeq pamoug-a1ym)

"ysnqijes pue sasinodualem Suoje qnuds ‘Jaquiil ‘sqnuas auid
Y3iH td 1Aqyso “dsqns
snudA) ‘@9jew ‘serdeoe ‘e3|nw ‘Assoisiapun Aggnays yum spuejpoom ||Aydoua)ds Aug snsolj1242dns SNW0IS0IDWOY
A , ((pueyui) ej|asoJ4 uia1sam)

‘A101s49puUn yieay e yiM ‘pue|poom JaLIp Ul punoy os

YSiH 1sJapun yiesy e yum ‘pue|p p ul punoj os|y vd sAuaboyunx
'SpPJeyY2J0 pue pue| paleAllnd Suipnjaul ‘seale patagquil pue 3saJo4 1dAjeana uadQ -dsqns $1701231 sn2439A30d

‘dds snuid pue sydAjeana
YSIH ‘(+dds bajjinain dds pbipuphig “dds pisyupg *3:9) sa1dads jue|d snoadseayoud Is u3 (001e202 s,Aqeude))
’ SAI1BU JO 1B103U PUB SI9MO|} ‘SPI3S UO SPad4 "lIJBA JO 1IeY ‘WND Papoo|4 ‘Yedser S11350.4120] snyouAy101dA|0)

‘en] ‘oopuep) ‘WNDH UOWI|ES JO S} PEIP JO DAI| SUIBIUOD JBY] 158104 JO PUR|POOAN
S1e19p0M 's910ads auld pue pisyupg ‘DLH ‘snidA|pong Jo SPISS UO Pad) Is A (0031e%200 S, UIpneg)
0S|y "SPNQ pue Jejdau ‘SI9MO|} ‘Spaas 1uJew Ajuiew uo spasy) M a1aym ‘1sauoy 1dAjean] Huipnogq snyouAys03dA|p)
(491e9-99q Mmoquied)
ysiH "J91em Jeau Airunod Apues Ajqelsysid ‘pspoom Apysi €S N snipuIo sdosa
31RI3POIN "Aljenuue |ejules Jo wWw OEY UBYY SS3| YUM s|los Apues uo s1dAjeona IS nA (imoyas|jew)
99||ew AqQ paleulwop S 1By} puB|pOOM plie-IWSS pue plie 03 pauljuod Ajadie] DID|[300 pOd|a7]
(p4e1snq ueljeisny)
91eJIPOIN | -eljeJisny udayliou ssosoe Asaunod |eanyndjiSe usdo pue puejpoom uado ‘pue|ssels vd SHDAISND SOIPIY

Mmeda IM Jdd3
90U344N200 (sweu uowwod)
1elqey pa.tuajaid

J0 pooyia1 S3P0J UOIIBAIDSUO) aweu dlnuss

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




UoIlso®

-Juasasd aq 01 seadde jou s20p 3e}geY 3|qeIINS ING BAJE ASAINS DY) JO WY OZ UIYHM papJodad saldads Mo
"Juasasd aq 03 sieadde 1eyigey 3|qeins 5181500

pue eale ASAINS Y1 JO W 0 UIYHM PIPI0IBJ UD3Q sey sa123ds JaAamoy ‘eale ASAINS SY1 UIYIIM WOJ) PIPJ0IaJ U3 10U Sey sa10ads 18I9pON
JuasaJd aq o3 sieadde 1e3iqey patsasaad pue ease ASAINS BY3 JO W 07 UIYIM JO BaJe ASAINS B3 UIYIIM PapJ0daJ udaq sey saldads y3siH
V/N papJoday
mo ‘adA) uonelagan Jane Is 0 (1e800seyd pajiel-paJ)
9Y3 Ul 3suap 1sow suolrejndod Yyum ‘SUOIIBID0SSE PUB|POOM YBO3YS PUB OOPUBAA pin[p2 3[pboaIsvyd
*s19y21Y3 Aqgnuas uado pue sasselsd (Agejlem ysniq uiaisam)

91eJ3pOoN td
MO| YHM s1e|} 19M Ajjeuosess ‘uado Sulanoaey Ajlejnalued ‘pue|poom 4o 153404 uadQ puwil sndoopip
YSIH '15240} Is A (jlonb uia1s9M ‘Yo1pnyd)
' yeude[/lLIIBIA POXIW pUe 15940 Yellef ‘93]|ew ‘puLR|pOOM WND UOW|ES PUB OOPUBAA Houffoab sninfspg
sjewwelp

: A

SI10S AUOIS UM SqN 195 ((uso1s9M) UBIMYLEBY AYS)

YsiH SINOABY }| "SPUB|WJE} U] SJUBUWDJ pue s3849A peo.J paJesjoun pue uojjelausadal a4l vd
Dj20juYm “dsqns p1npd Dj0IDIAH

150d ‘sqnuas pue spuejpoom 1dA|eana jo Asioisispun Suipnjoul ‘spue|gnays ul puno4

((us1s9M
-Y1nos) 11-a)Iys paisaJo)

91eJ3pPOIN vd
1335spb02N3|
‘puejpoom pue 3saJ04 1dAjeans usdQ -dsqns sn3pjuo.f snjnaunajo4

Meda IM J4d3
90U344N200 (sweu uowwod)
1eligey patuadyaid

J0 pooyia1 S3P0J UOIIBAIDSUO) aweu dlnuss

PT0Z 4990190 WU3WSS3sSY [0I160]0Ig DUNDH PUD DIOJ ‘UOIIDISBBA — PIpZIT 3BUNOT — SUOIIIBAO |9X2IN DIUDISIIIO

PaWIT SD3IY UIBISIM




Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

This page has been left blank intentionally.

@astron



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

Appendix D: Fauna Database Search and Literature Review Results

@astron



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

This page has been left blank intentionally.

@astron



UoJJso®

"JUBWISSASSE JUaJIND Ul PapIoday = g ‘eale ASAINS
3Y3 Uulyum sAanins snojaaid Ul paploday =) {|00] SI91Ie|A Y2Jeas paldalodd D943 dY3 Ul paisi] = g ‘ydJeas euneq paualealyl medd Jo dejyainieN ul paisi] = v A3y

X X 19|pe0] UJ91SaM SI{bau3aPI220 duhiydopnasd

X X 19|3044 Sunies|g pJafiubisuipnasd pbiuid)

aepiydesleqoAn

X 8ouy J2eWa0YS 101ns snYopIpqoaN

X 8ou) Sulwwiny saploipgojad snyopiipqoaN

X 8oy 14ejedeuny| 1ipjpdpuny snyapaipqoaN

X 804y 8ul||141 pR100-3UYM sadiq|b snyopiIpqoaN

X 80u4) ofueq u4a1saM\ Sl|bsiop saispudpouwr]

X 0.} pajyods uJa1SaM snipjoundoqyp sniodoja|a

aepnseuApouw]
Meda PV ny

o) q Y M J4d3 pasnpouju| aweN uowwo) aWeN J1}13uaidsg
S9pP0) UOIIBAIISUO)

‘eaJe Aanuns ay3 Jo ANUIDIA Y} UIYHM PapPI0I3. SE SBYDIeas aseqelep pue MalAal ainjesal| 3y Aq paynuapl euney ueiqiydwe jo 1si7 :1°d d|qeL

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H
PaWIT SD3IY UIBISIM




UoJJso®

aepluoYa9

X _ _ _ 032938 SupyJeq uiayinos H[IW SNINDSIPOOMI3PUN

aepljAepoydie)

X snibuJoul sniabjuids sninydo.is

snJabiuids sninydoals

X uipbw winisbany

X bipINd13a4 BKBBNO‘@meI

X | X| X| X

X Jayaind snjA1oopojdig

SIsualipbup.b
sisualipbupib snif3oppojdig

sisualipupib snif1oppojdig

03293 15209 Y3nos shjo212[p2 snjA1vpojdig

SN10J{230 SN1DJ|3I0 Sn|A1IDPLUSID

x| X| X| X

03238 ssa|me|) sN1pj1230 snjA1pppUI)

aepiiAoepojdiq

X Joujw Joujw buobod

Jouiw puobod

[1Aap Auloyy snpLoy Y200

uoBeup ued }jes wnJpujps snioydouai)

COWN._—U 9JIA3JJ0 91eulQ snjbulo MB\\OQQOCM.NU

x| X| X| X

$nastb snipjnapw snioydoual)

sijbnp snapjnapw snioydoual)

snipbq snipbjnapW snioydouay)

X uo3eup Aseyjiw panods snipfnapw snioydoual)

X uo3eup 3ppAdig $N1p3sI snioydoual)

X uoSeJp yieay uJaise] 1ubwdoyd snioydoual)

uoSelp yieay u4aisa sIsuapipjapp snioydoual)

seplwedy

Meda ny ny
Y M J4d3 pasnpouju| aweN uowwo) aWeN J1}13uaidsg
S9pPOD UOIEBAIDSUO)

-eaJe Aanuns ay3 Jo AjuIdIA Y1 UIYHM PapI0IaI Se S3YIIeaS Sseqelep pue MaIAaJ ainjesal| ayy Aq paiyauapl euney uelidal jo Isi7 :2°d d|qel

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H
PaWIT SD3IY UIBISIM




UoJJso®

Jojuow yieaH

1612qu3asoJ snupiop

Jojluow pues Jo esledung

11pInob snupIpp

aepiuesep

psobnJ pnbyji|

anguojan|q uJaIsapn

s/031d1220 bnbjjiL

01N3sqo bIY1240|N

13[3nq DIYIZION

11A246 plI2UIN

p3pINISIYNW sijoydor]

X| X| X| X| X[ X[ X

0104N121d D1SII3T

SI|pSIop 0ISIIaT

X | X| X| X

x

ppuanbuIsIp pisla7

x

sifo1auy sijoiul s16iaIwaH

x

11300.4q SIjoi}ul SIBI3IWAH

sijoiul s1643/waH

1p40Y21 DIUIa6T

snipbuoja sdoupjaw snydiowopojaf)

11y6inquioyas snjouay)

Jodwi snjouay)

X| X| X| X| X[ X

SDJ1D SNI0U3ID

snjpydasolbpoyd snipydajqoidAid

x

llubupbyang snipydajqoidAid

aepIduUIdg

100} Aje2s uowwo)

snpodopidaj sndobAd

siuoung sijoi7

14asp.if bwjag

xX| X| X| X

sijpJisno bwjag

sepipodo3Ad

0310b31IDA DIAYID

Meda

»yY
IM

»ny
J4d3

S9pP0) UOIEBAIISUO)

paanposu|

SWEeN uowwo)

aweN dyruaIS

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H

pPaWIT sbaly Uia1sam




UoJJso®

"JUBWISSISSE JUBJLIND Ul PaPJ0daY = ( ‘eaJe AdAINns
3y} ulyum sAanins snoinaid Ul paploday =) {|00] SI911e|A Y2Jeas paldalodd Dddd 2yl Ul paisi] = g ‘YdJeas euneq paualealyl medd Jo dejyainieN ul paisi] = v :Aay

X X d¥eus papueq s,uef Ipjoy143q sdpjasowis

siutffo siuiffo bfouopnasd

218nQ siutffo bfouopnasd

€d 9 euUs uluos) e sdaalip snjpydasojdolnd

sdaalibiu binspibd

1ipinob panspiod

x
X| X| X| X| X| X

2yeus padeu-yoe|g snpjnapWIg sdpjaaN

sepide|3

X X _ _ vS _ uoyiAd yadied DIVILIGUII DIOJIdS DIJ2ION

seplog

X snipfnaiaqniiq sdojydAloydwoy

X X sijpJisno sdojydAroydwny

aepidojydAy

Meda ny ny
a o) q v IM J4d3 pasnposyuj SweN uowwo) aweN d113ua1d§
S9pP0) UOIBAIBSUO)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H
PaWIT SD3IY UIBISIM




UoJJso®

JeNydiu panods |

snbip snpodojsoing

9epipodoisoin]

S9pP0) UOIEBAIISUO)

X _ _ yinowsouy Aume] _ sap1o61i3s snbiopod
aepidiepod
X uoasid paisal) sajoydo| sdoydAo0
X Suimazuouq ysnag subbaja sdoyd
X Suimazuouq uowwo) p131doajpyd sdoyd
aepiquin|o)
X 90943 pa1saJd 1ealn sn1p1s143 sdadipod
X 9q243 papeay-AieoH snjpydaaojjod snjpydazoljod
X 9248 ueisejesysny abipubpjjoyabaou snydoqAyoo |
aepipadidipod
X peaypJeH sijpaisnp pAYIAy
X 3oNnp y2e|q dided psol[1242dns souy
X [e93 INUISAYD DaUDISDI SOUY
X |ea1 Asuo SIj12046 spbuy
X J3[2A0YS uelse|elIsny S110YouAya spuy
X Jonp paJtea-yuld SN32DULIGUIAW SNYIUAYI0IDIDIN
X 32Np POOM Uel[BIISNY pipgn{ PIIPUOUIY)D
X 3}oNp|ays ueljedisny Sapjoulopn} buiopn]
X uems yoe|g snipJap snubA)
X Jonp pajyaa44 DSOA3DU D112U01D1IS
X 3oNp SN p1pqO| DINIZIG
oeplieuy
X _ 1S _ NA [MOJa3| e\ _ D3Dj{320 O3]
aeplipodedan
X _ _ nw3y _ apIpub||oyapAou SNIbWOoIJ
aepilense)

Meda nY ny
v M J4d3 pasnpouju| aweN uowwo) aWeN J1}13uaidsg

‘ease Aanuns ay3 Jo AHUIA Y} UIYHM PapPI0Ia SE SBYDIeas ISeqelep pue MaJAaJ ainjesdll] 3yl Aq paliauapl euney UBIAE JO 1S :€°d d|qel

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H
PaWIT SD3IY UIBISIM



UoJJso®

X _ _ _ _ Jan0|d padded-pay _ snjjidoaifna snippioyd
9eplupeleyn
X _ _ _ _ 1111s papueg _ sn|pydas0oana| snysuAyiopn|d
9Bep1I1SOJIAINIDY
X _ _ _ _ 1002 uelseny _ D410 DN
aepi|jey
X X S uod|ey} aul3a.ad snulbaiad 02jo4
X X Aqqoy ueljesisny siuuadibuo| 0ajo4
X X uod|e} umoug p.iobliaq 02jo4
X X [2J153) UaUEN $3p10.4YaU32 02[04
aepluod|e4
X 9|3ea 9|17 saplouydiow snIappI3IH
X X 9|3ea pajley-a3pam Xbpno pjinby
X X symeymodieds pasej|od snjpydaa0..ia 4331d122y
X jJMeysos umoug Sn1p1asoy 1311d122y
X 21 Suljasiym sninuayds 4nisoipH
X 211 pa|ie3-aienbs pans| piuiadloydo]
epuyday
X SIq| paYoau-meals Sijjoa1ulds SiUd01YSa4Y |
X SIgl aUyMm ueljesisny D22NJOW SIUIONSAIY |
9eplyluIonsaIyL
X UOJSH pPadey-aHyM apjpupjjoyapaou p33a.b3
€S 12489 9|ne) siql bapdy
€S 19439 1e343 uia3se] pisapow baply
oEplopJy
X _ €S _ _ _ UIMS pajie3-yod _ snatfiood sndy
sepipody
X _ _ _ _ Jef1ySiu-19|Mo uejjelisny _ SN3s1Id $3jay1063ay
aepl|ayjoday

ny »y
o) v Meda IM J4d3 pasnposyuj dweN uowwo) aweN d113ua1d§

S9pP0) UOEBAIASUOD)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H

pPaWIT sbaly Uia1sam




UoJJso®

X X _ _ 13ysy8ury paxyoeq-pay _ snibAdoy.1iAd snydwpiipoy
depluohojey
X X _ _ »00g00q UIayiInos _ 2DIPUD[33S3DA0U XOUIN
9epIgIIs
X X 0032n2 pajlel-uey siwofijjaqoyf siubUWOoIL)
X X 0032Nn2 plj|ed snpijjod sipuDWOoI0)
X 0032n2-3zuo.q Sululys snpian| $a112/byd
X 0032Nd paJea-yoe|g SuB[NISO $3112|DYD
X 0032N2-3zU0Jq S,P|91JSI0H SIjpsoq $3112(YD
9epi|non)
X X jo4ied jueda|3 supbbaja bwaydoan
X X Je31ue8png snibjnpun snapsdoja
X joJied e3|n|N snupA snjoydasd
X X 3oauduls ueljesisny snlIpUoz snipipuipg
X ¥d (dss puejuj) ejjasos usdIsaM | SAuaboyiubx $13043121 SN2132A10|d
X X £|[9S0J UJ931Sa/\ $11042321 SN2432A10|d
X X j044ed jua8ay snjdadoyiup sijaifjod
X X 199140 pauUMOJI-3|dind pjpydasroifydiod p1isdosso|o
o9epldenisd
X [211e320) snaipupjjoy snaiydwAn
X yejeo snjjidoajasos snydojo3
X X TS N3 001e)202-)2e|q s,Aqeule) S14150.4110] SNYouAYI01dA|IDD
X TS NA 001e)202-)2e|[( S, ulpneg 1nuipnong snysuAyioldAip)
aepiniedle)
X _ _ |lenb-uonng a3 _ XOJ3A Xjuiny
aeppluIn]
X _ €S _ Jadidpues pajier-dieys _ DIDUIWINID SLIPIIDD
sepoedo|ods
vd Jano|d papooH sljjoalgna (snippapy)) siuiouly |

»yY »Y
o) v Meda IM J4d3 pasnposyuj dweN uowwo) aweN d113ua1d§

S9pP0) UOEBAIASUOD)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H

pPaWIT sbaly Uia1sam




UoJJso®

X X X J91eahsuoy paded-s|ding SNI3II04I SNWOISOUIYIIT
X X X JaieaAauoy paJea-alym $1300N3] SNWO3SOU3YIIT
X X Ja1eaAauoy Suiduis SU3253JIN SNUI0ISOUIYIIT
X X Ja1e9Asuoy pald snipbalipn xAuo1yad
aep|3eydiaN
X X X 910|epJed pajelns SN3pLI3S SNI0IDPID]
X X 910|epJed panods snipjound snjojppiod
aepijojepJed
X X X |llquJioyl pueju| Siipa1dp DZIYIUDIY
X X X [llquJoyl padwni-nuisay)d siipbibAdoin bziyrundy
X X X [llquioyl padwni-mo|DA pOoY110sA1Y2 DZIYIUDIY
X X X 9U03AI98 uIaISaMN pasnf auobAian
X X X (1993 S1I3SOJIN3IQG SIUIOIIIUWS
X X X 1e04Y31pay snauuniq snwapjoylifd
X X X USJMPp|3L4 SNONY su3sadwina snyaupwWpiL)
X X ¥d (dss u4a1sapn) uaumyreay Ays 120[21YM DINDI DOIDIAH
X X X uaimyieay Ays 031N P|OIVIAH
X X U3JMQgnJIs paMmoig-axym Sljb3u0.f SIUI021I3S
9epIZIyjuedy
X U3JM-NWS UJIBYINOS sninyop|pw sninyidis
X X X uaJm-Ailey paiseasg-an|g snwitiaayajnd sninjpy
X X uaim-Aiies paguim-alymm $nJa3doonaj sninjp
X uaim-Aiiey pipuslds suapuajds sninjo
aepunje|p
X X X _ Jadasudaauy snojny _ pfnJ s13300wWiD
aeplalewld
X X X _ J931e9-99q moquiey _ snaouJo sdoia
aepidossn
X X Jaysyy3un| paJoes sN12UpSs snydwp.aipo|

Meda nY Yy
a o) v IM J4d3 pasnposyuj dweN uowwo) aweN d113ua1d§

S9pP0) UOEBAIASUOD)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H

pPaWIT sbaly Uia1sam




UoJJso®

X X J3[3S1YyM s,349q|1D piouioul bjpydadrAysnd

¥d ( QM_M.%_NHM\MMHMM 121sp602Nn3| sNILIUOLS sninaunJjL4

depljeydasAyded

X 139|143 pasuIm-auym 11unans abp|o7]

X X 9Y14Yys-0032n2 padey-yoe|g apIpub||oyabAoOU bUIIDI0)

sepideydadwe)

X X _ e||911IS paleA _ p433dosA1ya ppIsouaoydog

S9EPINISOSN

X _ ysniyi-jlenb 1nuisay) _ wnjoupIspI bUIOSo[IUID)

aepl1adng

« vd (y2q189YM UIDISIMN) 1Aqysp *dsqgns

Ja|qqeq pamoug-aHym $nsol(1213dns snwolsolpbwod

X X Ja|qqeq pamoug-aHym $nsol|1213dns snWwolsolpbwod

aeplwoisolewod

X X Jo1eaAauoy papeay-umoug S1435041A2.4q sn1dalyljan

X JoieaAauoy payaayd-alym J3b1u suAuopljAyd

X Ja1eahsuoy pue||oH mapN avbipubjjoyavaou slAuoplAyd

X X Ja1eaAauoy umoug p12UIISIPUI DIBWYIIT

X Jaieakauoy paumodtd-Aume] sdoupjaw p|1ydiaf|o

Ja1eahauoy yoelg J3b1u jawobns

X 1842 paluoJy-aUyM suo.fiqgo pinupbiyid3

X X pJlgaj11em pay pIDOIN2UNIDI DI3DYIOYIUY

X pJ1gs[11eM UJ31SaN ploINUN| DI3DYI0YIUY

X X Jaieakauoy payeayd-Aulds supinbofni sAuaboyiunoy

X X Jaulw pa3eoJYI-MO|[DA bjnbinpjf burioubi

X Ja1e9Aauoy pajuoLy-aUYM suo.fiqlo pjjauind

X Jo1eahsuoy paruody-Asio sninwnjd snwojsouayol]

X Jo1eaAsuoy pawn|d-moj||az SNIDUJO SNWOISOUYDIT
Meda »yY »Y

a v IM J4d3 pasnposyuj dweN uowwo) aweN d113ua1d§
S9PO) UOIIBAISSUOD)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H

pPaWIT sbaly Uia1sam




UoJJso®

X X X uiqoJ Mo|9A uIa1Sa supjnboasib plypsdog

X X ulgoJ papooH p1DJIN2N3 SPAIPOUD|IN

X X uiqoJ padded-pay 11nouapoob 3104134

X X X J3uIm Aer SUDUIISDS PIS0IIIN

aeplidioa1ad

X yJel-a1d3en D2aN3JOUDLAD DUI[DID

X JaydedA)) ssaisay piainbui biboIAN

aepiydJeuon

X MOJD UBIS3IIO| nJio snnio)

X X MOJI 311 1332UU3q SNNJICD

X X X UdAeJ ueljesisny $3pI0U010I ShAIOD

aepIAIo)

X X X [1eigem al|[IMm sAiydoonaj binpidiyy

X X X |lejue} Asuo pdpasiqlo pinpidiyy

aepLnpidiyy

X X X Suome.uno Asuo 10]0321513N b13da41S

X X X a1d3ew uejjesisny uaalqia sn2i3an4)

X X X p41g49Y23nq pald slpjnbo4biu sna120.4)

X X X pJig4ayding Asin snipnb.ol sna1120.4)

X X X mojjemspoom Aysng snJa1doupAs snwplly

X X X MO||EMSPOOM padej-yde|g SNaJauld sNWpY

X X MO||EMSPOOM PSEIA sn1puosiad snwply

aeplweny

« vd (-dss sli|pin1inb

uJayinos) pJiq|Iaq paisald -dsqns siyp4n1anb 0210340

X X X pJig||9q pai1saJt) Sljp4n13nb 021030

X X X ysnay-axjuys Asuo pajUOWIBY B|2UI1IN|[0D

X X J9J3SIYM snojny siauanLfni bjpydasAyand

X X X J3J3SIYM uap|0D Sijp40323d p|pYdadAyand
Meda nY Yy

a o) v IM J4d3 pasnposyuj dweN uowwo) aweN d113ua1d§

S9pP0) UOEBAIASUOD)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H

pPaWIT sbaly Uia1sam




UoJJso®

"JUBWISSBSSE JUa.IND Ul PapJ0day = 3 ‘eale AsAIns ay3 uiypm sAsans snoinaad
Ul papJoday = @ ‘elepJig aji|pJig Aq paisi] = D {00 SI911BIA Y2Jeas pa1da10.id D943 Yl Ul paisi] = g ‘YdJeas euneq paualealyl medd 1o dejyainien ul paisi] = Vv :Aay

X 1did paieosyi-pay SNuIAII snyluy

X X X ndid ueisejesisny anIpuD|aasaLAOU SNYIUY
aepl||1oe1oN

_ _ _ _ X _ _ _ _ _ youly eiqaz _ 030316 pI6AdOIUAD |
9epIp|Is]

_ _ X _ _ _ _ _ _ _ pJ192013)1SIA _ wnazpuipuniiy wnavaig
aepliuliedaN

X X X ulew aal] SUD2LIBIU UOPI|2Y20433d
X X MO||EMS SWOD[3M DUIX03U OpUNJIH

aepiulpuniy

_ X _ X _ _ X _ _ _ _ _ EYESELTS _ SI|nJa3p] sdoia1soz
seplijewll
_ _ X _ _ X _ _ _ _ _ yJej8uos snoyny _ ISmayipw snydwniojaul)
aepun|edaN
X X X ulqoJ-gnJas uJaynos pibAdoauuniq sapowhig
ny »y
3 a o) d \" eda IM J4d3 | paonpoau| dwenN uowwo) awieN d113uaIds
S9P0) UOIBAIISUO)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H
PaWIT SD3IY UIBISIM




UoJJso®

X X asnow-3uiddoy s,||]9Yy2MN ny3youw sAwolon
X X * asnow asnoH sninasnw sniy
aepLnp
X 1eq-|Ie19aJ) padiiis-alym SIjpJ1SND PPIIDPO |
X X 18(-[1B}934} UJDYINOS sdaojunyd sniajdowiiopy
9BepISSO|ON
X X 1B 159404 UJBY3INOoS sninbaJ snjapodsap
X X 1eq paJea-3uo| Jassa 1A04ff03ab snjiydo1dAN
X X 18 pP3j3eM 318|000YD oliow snqojoul|py)
X X 1B p3j11eM S,p|n0H lip|nob snqojoulipy)
aepluol(iadsan
X _ _ J98uag|oou ‘winssod AsuoH _ sn1p.J1soJ sadisin]
aepipadisie]
X _ X _ _ epJepunw ‘wnssod-AwSAd uiaisa _ SNUUIUO0I SNJ31IDII3)
aeplAweling
X X vd Aqejlem ysnuaq uiaisap pwiy sndoJopiy
X X ooJe3uey Aaugd ua91saM snsoulbinf sndo.dpy
aepipodosde|p
X Jeuunp pal||99-Aaio 133uan03s14b sisdoyiuiws
X X euunp pa|ie}-aHym sadinup.b sisdoyauiwis
X X euunp s 349q|19 1343q/16 sisdoyuiwis
X X Jeuunp pajiel-ied D3IBPNDIISSDLII SisdoyIuIws
IS N3 9|e8oaseyd pajiey-pay pJn|p3 3|pbHoISLYH
X Ineduiu uiayinos apauuonh inobuin
X X IS nA yaupnyd ‘jonb uiaisap 1oaffoab snindsng
aepunAseq
X _ eUpIYID payeaq-1oys snipajnap snssojbAyoo |
2episso|3Ayoe]

Meda ny Y
o) v M J49d3 | paanposu| dweu uowwo) awien d1413udIds

S3P0) UONEBAIBSUO)

‘eaJe Aanuns ay3 Jo AHUIIA Y} UIYHM PBpPI0IaI SE S3YIIeas Sseqelep pue MaIAaJ 31njesall| 3yl Aq paljijuapl euney ueljewwew Jo 1si7 :p°d 3|qel

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H
PaWIT SD3IY UIBISIM



UoIlso®

"JUSWISSSSE JUBJIND U] papJoday = g ‘eale
AdAJNns ay3 UlyHm SASAINS sNoiAaad Ul paploday =D {|00] SI91Ie|N YdJeas paldalold Ddd3 Y3 Ul paisi] = g ‘ydJeas euneq paualealyl medd Jo dejyainieN ul paisi] = v :Aay

| _ X _ _ _ _ _ * _ |awed ‘Asepawo.q | SNIIDPaWO.P SN|aWD)

aepljpwe)

| | X | _ _ | _ * | 8id | pf0.425 snS

aepins

_ X _ X _ X _ _ _ _ N _ 1e) _ sn1pd s1ja4

oepl|ad

X X X " X0j pay sadina sadinp

X * 8oq supjjiwpf sndnj siun)

aeplue)

X X X _ _ _ * 1qqges uesdouny snnajuna snbnjo3oAi0

aepliodal

X X asnow Aaus-ysy snaJauja0qyo sAuopnasd
Meda »y PV

a J 4 v M J8d3 | padnposu] WU uowwo) awenN JiIuAIdS
S9p0) UOIIBAIISUO)

PT0Z 4990190 WU3WSSassy [02160]01g bUNDH PUD DIOJ ‘UOIIDIIBAA — p4bZIT 3BUNOT — SUOIILISAQ [3XYIIN DIUDISS1I0H
PaWIT SD3IY UIBISIM




Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

This page has been left blank intentionally.

@astron



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

Appendix E: Vegetation Association Mapping and Priority Flora
Location

@astron



Western Areas Limited
Forrestania Nickel Operations — Lounge Lizard — Vegetation, Flora and Fauna Biological Assessment, October
2014

This page has been left blank intentionally.

@astron



751000

Vegetation Mapping

Sandplain Heath
Banksia cirsioides open low scrub over mixed dwarf scrub.

- SpH1  Associated species: Petrohile ericifolia subsp. ericifolia, Beaufortia interstans, Hakea corymbosa, Grevillea cagiana, Allocasuarina microstachya,
Verticordia chrysanthella, Verticordia inclusa, Melaleuca seriata, Mesomelaena preissii.

Eucalyptus Mallee Woodlands
Eucalyptus eremophila open tree mallee over mixed Melaleuca species open dwarf scrub to heath.

- EMW1 Associated species: Eucalyptus platycorys, Melaleuca hamata, Melaleuca eleuterostachya, Melaleuca adnata, Melaleuca glaberrima, Dodonaea
bursarifolia, Phebalium tuberculosum, Lepidosperma viscidum.

LAKE GRACE g ensTHORPE

Eucalyptus platycorys open tree mallee to tree mallee over Melaleuca hamata open low scrub to low scrub over mixed open dwarf scrub.
-

EMW?2 Associated species: Eucalyptus rigidula, Melaleuca seriata, Melaleuca glaberrima, Leptospermum erubescens, Gastrolobium spinosum, Hibbertia iy s s ] ; VAN
gracilipes, Lepidosperma viscidum. PR m
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Western Areas - Forrestania Nickel Operations
Lounge Lizard Vegetation, Flora and Fauna Biological Assessment
Appendix E: Vegetation Association Mapping and Priority Flora Location environmental services
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WSA Forrestania Site FORO1

Location: Lounge lizard sand pit area. Type: Quadrat 20 x 20m
Date: 14/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent
MGA Zone: 50 Easting: 751662 mE Northing: 6409206 mN

Habitat: Gently undulating sandplain.

Soil: Yellow beige sands.

Rock Type: N/A.

Vegetation: Banksia cirsioides open low scrub over mixed dwarf scrub.

Veg Condition: Excellent.
Fire Age: >10 years.

Species List

Name Cover (%) Height (m)
?Stylidium clavatum + 0.20
Acacia acoma + 0.20
Adenanthos argyreus + 0.30
Allocasuarina humilis + 1.00
Allocasuarina microstachya 2 0.30
Allocasuarina spinosissima + 0.60
Aotus sp. Tortile (G.J. Keighery 3767) + 0.40
Banksia cirsioides 1 1.00
Banksia laevigata subsp. fuscolutea + 0.60
Banksia violacea + 0.80
Beaufortia interstans 4 0.40
Boronia coerulescens subsp. spicata + 0.20
Cassytha glabella + climber
Caustis dioica + 0.15
Comesperma scoparium + 0.40
Conospermum brownii + 0.50
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Eutaxia hirsuta + 0.15
Grevillea cagiana 1 0.80
Grevillea shuttleworthiana subsp. obovata + 0.90
Hakea corymbosa 1 0.50
Hemigenia westringioides + 0.30
Isopogon scabriusculus + 0.45
Lepidobolus preissianus + 0.15
Lepidosperma sp. + 0.30
Leptospermum fastigiatum + 1.20
Leptospermum spinescens + 0.60
Lysinema ciliatum + 0.50
Melaleuca cordata + 0.60
Melaleuca seriata 1 0.50
Mesomelaena preissii 1 0.30
Neurachne alopecuroidea + 0.05
Petrophile ericifolia subsp. ericifolia 4 0.40
Petrophile stricta + 1.00
Schoenus sp. + 0.08
Stylidium sp. + 0.04
Synaphea interioris + 0.15
Tetratheca efoliata + 0.15
Verticordia chrysanthella 2 0.50
Verticordia inclusa + 0.40
Verticordia picta + 0.30
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WSA Forrestania Site FORO2

Location: Lounge lizard sand pit area. Type: Quadrat 20 x 20m
Date: 14/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent
MGA Zone: 50 Easting: 751281 mE Northing: 6409186 mN

Habitat: Open sandplain.

Soil: Beige sands with scattered pea gravel.

Rock Type: Scattered surface pea gravel.

Vegetation: Banksia cirsioides open low scrub over mixed dwarf scrub.

Veg Condition: Excellent.

Fire Age: >10 years.

Notes: Bare ground: 10-20%.

Occasional patches of Eucalyptus ?subangusta subsp. angusta, Melaleuca hamata and

Melaleuca glaberrima occurred in this vegetation association.

Species List

Name Cover (%) Height (m)
?Stylidium clavatum + 0.10
Acacia acoma + 0.20
Allocasuarina microstachya 2 0.25
Allocasuarina spinosissima + 0.40
Aotus sp. Tortile (G.J). Keighery 3767) + 0.30
Banksia cirsioides 1 1.00
Beaufortia interstans 5 0.40
Callitris columellaris + 0.40
Conospermum brownii + 0.10
Grevillea shuttleworthiana subsp. obovata + 0.90
Hakea corymbosa 4 0.60
Hakea platysperma 1 0.60
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Halgania lavandulacea + 0.10
Hemigenia westringioides + 0.10
Isopogon scabriusculus + 0.60
Leptospermum fastigiatum + 1.00
Leucopogon dielsianus + 0.30
Melaleuca cordata + 0.30
Melaleuca seriata 1 0.40
Mesomelaena preissii 1 0.20
Neurachne alopecuroidea + 0.05
Petrophile ?divaricata + 0.30
Petrophile ericifolia subsp. ericifolia 1 0.45
Petrophile stricta 1 0.50
Scaevola restiacea + 0.30
Schoenus sp. + 0.05
Stylidium sp. + 0.05
Synaphea interioris + 0.10
Tetratheca efoliata + 0.15
Thysanotus sp. + climber
Verticordia chrysanthella + 0.40
Verticordia inclusa 1 0.40
Verticordia picta + 0.60
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WSA Forrestania Site FORO3

Location: Lounge lizard sand pit area. Type: Quadrat 20 x 20m
Date: 15/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent
MGA Zone: 50 Easting: 751142 mE Northing: 6408372 mN

Habitat: Very gently undulating/sloping plain.

Soil: Grey-beige sand.

Rock Type: N/A.

Vegetation: Eucalyptus eremophila and Eucalyptus platycorys open tree mallee over Melaleuca hamata

and Melaleuca eleuterostachya low scrub over Melaleuca glaberrima open dwarf scrub
with Lepidosperma viscidum very open tall sedges.

Veg Condition: Excellent.

Fire Age: >10 years.

Notes: Bare ground: 20-50%.

Species List

Name Cover (%) Height (m)
Allocasuarina spinosissima + 0.40
Baeckea sp. + 0.40
Beyeria sulcata ? var. + 0.45
Callitris columellaris + 1.00
Cassytha glabella + climber
Darwinia sp. Lake Cobham (K. Newbey 3262) + 0.20
Daviesia lancifolia + 0.40
Dodonaea viscosa subsp. spatulata + 0.60
Eucalyptus eremophila 10 2.20
Eucalyptus platycorys 5 1.70
Eucalyptus rigidula + 1.80
Gahnia ancistrophylla + 0.15
Gastrolobium spinosum + 0.40
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Grevillea huegelii + 0.70
Guichenotia micrantha + 0.35
Hakea commutata + 0.60
Lepidosperma viscidum 1 0.65
Melaleuca eleuterostachya 2 1.40
Melaleuca glaberrima 5 0.40
Melaleuca hamata 20 1.10
Melaleuca laxiflora + 0.60
Melaleuca sp. + 0.40
Phebalium tuberculosum 1 0.30
Santalum acuminatum + 1.50
Verticordia plumosa var. incrassata + 0.40
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WSA Forrestania Site FORO4

Location: Lounge lizard sand pit area. Type: Quadrat 20 x 20m

Date: 15/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent

MGA Zone: 50 Easting: 751421 mE Northing: 6408407 mN

Habitat: Gently sloping plain.

Soil: Greyish orange (pale) sands.

Rock Type: Pea gravel pebbles - very scattered.

Vegetation: Eucalyptus platycorys tree mallee over Melaleuca hamata low scrub over Melaleuca seriata
and Melaleuca glaberrima open dwarf scrub with Lepidosperma viscidum very open tall
sedges.

Veg Condition: Excellent.

Fire Age: >10 years.

Notes: Bare ground: 20-50%.

Species List

Name Cover (%) Height (m)
Banksia cirsioides + 0.50
Callitris columellaris + 0.70
Calytrix sp. + 0.40
Cassytha glabella + climber
Darwinia sp. Lake Cobham (K. Newbey 3262) + 0.20
Daviesia lancifolia + 0.30
Desmocladus flexuosus + 0.10
Eucalyptus platycorys 26 2.20
Eucalyptus rigidula + 2.00
Gahnia ancistrophylla + 0.40
Gastrolobium spinosum + 0.50
Grevillea oncogyne + 1.10
Guichenotia micrantha + 0.30
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Hibbertia gracilipes + 0.30
Lepidosperma viscidum 1 0.50
Leptomeria preissiana + 1.20
Lomandra mucronata + 0.10
Lysinema ciliatum + 0.60
Melaleuca glaberrima 1 0.40
Melaleuca hamata 10 1.0
Melaleuca seriata 6 0.40
Neurachne alopecuroidea + 0.03
Olax benthamiana + 0.40
Petrophile ?divaricata + 0.40
Petrophile ericifolia subsp. ericifolia + 0.30
Phebalium tuberculosum + 0.40
Verticordia chrysanthella + 0.40
Verticordia inclusa + 0.40
Verticordia plumosa var. incrassata + 0.45
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WSA Forrestania Site FORO5

Location: Lounge lizard sand pit area. Type: Quadrat 20 x 20m
Date: 15/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent
MGA Zone: 50 Easting: 751849 mE Northing: 6408430 mN

Habitat: Gently sloping sandplain.

Soil: Beige - fawn fine loamy sand.

Rock Type: Fine scattered pea gravel pebbles.

Vegetation: Eucalyptus platycorys open tree mallee over Melaleuca hamata and Leptospermum

erubescens low scrub over Melaleuca glaberrima, Gastrolobium spinosum and Hibbertia
gracilipes dwarf scrub with Lepidosperma viscidum very open low sedges.

Veg Condition: Excellent.

Fire Age: >10 years.

Notes: Bare ground: 50-90%.

Species List

Name Cover (%) Height (m)
Allocasuarina spinosissima + 1.10
Banksia cirsioides + 0.80
Calytrix sp. + 0.40
Darwinia sp. Lake Cobham (K. Newbey 3262) + 0.20
Daviesia benthamii + 1.00
Daviesia lancifolia + 0.30
Eucalyptus eremophila + 2.20
Eucalyptus platycorys 15 1.50
Gastrolobium spinosum 1 0.40
Grevillea cagiana + 1.00
Guichenotia micrantha + 0.30
Hakea multilineata + 1.40
Hibbertia gracilipes 1 0.30
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Hibbertia pungens + 0.15
Isopogon scabriusculus + 0.50
Lepidosperma viscidum 1 0.40
Leptomeria preissiana + 1.00
Leptospermum erubescens 1 1.00
Leucopogon sp. + 0.20
Lysinema ciliatum + 0.60
Melaleuca glaberrima 4 0.35
Melaleuca hamata 15 1.0
Micromyrtus erichsenii + 0.40
Petrophile ericifolia subsp. ericifolia + 0.45
Phebalium tuberculosum + 0.20
Stylidium sp. + 0.03
Verticordia chrysanthella + 0.40
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WSA Forrestania Site FORO06

Location: Lounge lizard sand pit area. Type: Quadrat 20 x 20m

Date: 15/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent

MGA Zone: 50 Easting: 751727 mE Northing: 6408117 mN

Habitat: Undulating sandplain.

Soil: Orange-brown loamy sand.

Rock Type: N/A.

Vegetation: Eucalyptus eremophila open tree mallee over Melaleuca hamata and Melaleuca adnata
heath.

Veg Condition: Excellent.

Fire Age: >10 years.

Notes: Bare ground: 20-50%.

Species List

Name Cover (%) Height (m)
Astartea aspera + 0.60
Daviesia benthamii + 1.00
Dodonaea bursariifolia 1 0.50
Eucalyptus eremophila 12 3.00
Hakea commutata + 1.10
Lepidosperma viscidum + 0.40
Melaleuca adnata 5 1.10
Melaleuca eleuterostachya + 1.00
Melaleuca hamata 40 1.50
Melaleuca lateriflora + 1.00
Melaleuca laxiflora + 0.90
Phebalium tuberculosum + 0.50
Santalum acuminatum + 1.10
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WSA Forrestania Site FORO7

Location: Lounge lizard sand pit area. Type: Quadrat 20 x 20m
Date: 21/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent
MGA Zone: 50 Easting: 752265 mE Northing: 6408463 mN

Habitat: Gently sloping sandplain.

Soil: Pale orange/yellow/grey sands.

Rock Type: N/A.

Vegetation: Eucalyptus platycorys open tree mallee over Melaleuca hamata low scrub.

Veg Condition: Excellent.

Fire Age: >10 years.

Notes: Bare ground: 50-90%.

Species List

Name Cover (%) Height (m)
Banksia cirsioides + 0.80
Beaufortia interstans + 0.40
Darwinia sp. + 0.20
Daviesia lancifolia + 0.40
Eucalyptus platycorys 10 2.10
Eucalyptus rigidula 1 1.10
Gahnia ancistrophylla + 0.40
Gastrolobium spinosum + 0.40
Gompholobium viscidulum + 0.10
Grevillea cagiana +

Grevillea shuttleworthiana subsp. obovata + 0.70
Guichenotia micrantha + 0.40
Hakea corymbosa + 0.50
Lepidosperma viscidum + 0.60
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Leptomeria preissiana + 1.00
Leptospermum fastigiatum + 0.60
Lysinema ciliatum + 0.70
Melaleuca hamata 30 1.10
Melaleuca seriata + 0.50
Phebalium tuberculosum + 0.20
Verticordia chrysanthella + 0.50
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WSA Forrestania

Location: Lounge lizard sand pit area.

Site FORRO1

Type: Relevé

Date: 16/10/2014 Described by: NC/SS Seasonal Conditions:  Excellent
MGA Zone: 50 Easting: 751245 mE Northing: 6408833 mN

Habitat: Crest of very low sandplain rise.

Soil: Yellow-grey sands.

Rock Type: N/A.

Vegetation: Banksia cirsioides open low scrub over mixed open dwarf scrub.

Veg Condition: Excellent.

Fire Age: >10 years.

Notes: Bare ground: 50-90%.

Species List

Name

Adenanthos argyreus
Allocasuarina microstachya
Allocasuarina thuyoides

Banksia cirsioides

Banksia erythrocephala

Banksia laevigata subsp. fuscolutea
Beaufortia interstans

Grevillea cagiana

Grevillea shuttleworthiana subsp. obovata
Hakea corymbosa

Isopogon scabriusculus

Lepidobolus preissianus
Leptospermum spinescens

Lysinema ciliatum
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Melaleuca cordata + 0.50
Melaleuca seriata 1 0.40
Mesomelaena preissii 1 0.20
Neurachne alopecuroidea + 0.05
Petrophile ericifolia subsp. ericifolia 2 0.30
Schoenus sp. + 0.05
Synaphea interioris + 0.20
Verticordia chrysanthella + 0.50
Verticordia inclusa + 0.40
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WSA Forrestania

Location: Lounge lizard sand pit area.

Site FORRO2

Type: Relevé

Date: 16/10/2014 Described by: NC/SS Seasonal Conditions:
MGA Zone: 50 Easting: 751498 mE Northing: 6408689 mN
Habitat: Sandplain.

Soil: Pale grey-yellow/orange sands.

Rock Type: N/A.

Vegetation: Eucalyptus platycorys tree mallee over Melaleuca hamata open low scrub.

Veg Condition: Excellent.
Fire Age: >10 years.

Species List

Name

Acacia sphacelata subsp. sphacelata
Banksia cirsioides

Calytrix sp.

Desmocladus flexuosus
Eucalyptus platycorys
Gahnia ancistrophylla
Gompholobium viscidulum
Grevillea cagiana
Hibbertia gracilipes
Lepidosperma viscidum
Leptospermum fastigiatum
Lomandra mucronata
Lysinema ciliatum
Melaleuca hamata

Petrophile ericifolia subsp. ericifolia
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Verticordia inclusa
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WSA Forrestania Site OPP
Location: Lounge lizard sand pit area. Type: Opportunistic Collections
Date: 20/10/2014

Species List

Name

Acacia assimilis subsp. assimilis Grevillea oncogyne

Acacia burkittii Hakea corymbosa

Acacia erinacea Hakea platysperma

Acacia poliochroa Halgania lavandulacea

Acacia sphacelata subsp. sphacelata Lachnostachys bracteosa
Allocasuarina acutivalvis subsp. acutivalvis Laxmannia paleacea

Allocasuarina thuyoides Leptomeria preissiana
Amphipogon turbinatus Leucopogon sp. Coujinup (M.A. Burgman 1085)
Aotus sp. Tortile (G.). Keighery 3767) Logania tortuosa

Astroloma serratifolium Lomandra effusa

Austrostipa hemipogon Lomandra mucronata

Banksia elderiana Melaleuca glaberrima

Banksia erythrocephala Melaleuca hamata

Beaufortia micrantha var. micrantha Melaleuca lateriflora

Callitris columellaris Microcorys exserta

Conospermum stoechadis subsp. sclerophyllum Neurachne alopecuroidea
Conostylis petrophiloides Olearia ramosissima

Dampiera juncea Patersonia rudis subsp. velutina
Daviesia benthamii Petrophile ?divaricata

Daviesia benthamii subsp. acanthoclona Petrophile stricta

Desmocladus flexuosus Pimelea suaveolens

Dianella revoluta var. divaricata Pimelea subvillifera

Eremophila scoparia Santalum murrayanum

Eucalyptus ?subangusta subsp. subangusta Templetonia rossii

Eucalyptus platycorys Verticordia picta

Eutaxia neurocalyx subsp. papillosa Verticordia plumosa var. incrassata
Exocarpos aphyllus Verticordia roei subsp. roei
Exocarpos sparteus Westringia cephalantha

Glischrocaryon roei
Grevillea excelsior

Grevillea incurva
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Appendix G: Vegetation Condition Mapping
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Appendix H: Vascular Flora Species List
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Table F.1: Vascular flora species list for the survey area.

Conservation

Famil ies N
amily Species Name Status

Asparagaceae Laxmannia paleacea
Lomandra effusa
Lomandra mucronata
Thysanotus sp. indet.

Asteraceae Olearia ramosissima

Boraginaceae Halgania lavandulacea

Casuarinaceae Allocasuarina acutivalvis subsp. acutivalvis
Allocasuarina humilis

Allocasuarina microstachya

Allocasuarina spinosissima

Allocasuarina thuyoides

Cupressaceae Callitris columellaris

Cyperaceae Caustis dioica

Gahnia ancistrophylla
Lepidosperma sp. indet.
Lepidosperma viscidum
Mesomelaena preissii
Schoenus sp. indet.

Dilleniaceae Hibbertia gracilipes
Hibbertia pungens

Elaeocarpaceae Tetratheca efoliata

Ericaceae Astroloma serratifolium

Leucopogon dielsianus

Leucopogon sp. indet.

Leucopogon sp. Coujinup (M.A. Burgman 1085)
Lysinema ciliatum

Euphorbiaceae Beyeria sulcata

Fabaceae Acacia acoma
Acacia assimilis subsp. assimilis
Acacia burkittii

Acacia erinacea

Acacia poliochroa

Acacia sphacelata subsp. sphacelata
Aotus sp. Tortile (G.). Keighery 3767)
Daviesia benthamii

Daviesia benthamii subsp. acanthoclona
Daviesia lancifolia

Eutaxia hirsuta P2

Eutaxia neurocalyx subsp. papillosa
Gastrolobium spinosum
Gompholobium viscidulum
Templetonia rossii

Goodeniaceae Dampiera juncea
Scaevola restiacea

Haemodoraceae Conostylis petrophiloides

Haloragaceae Glischrocaryon roei

Hemerocallidaceae Dianella revoluta var. divaricata
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Conservation

Famil Species Name

y P Status
Iridaceae Patersonia rudis subsp. velutina
Lamiaceae Hemigenia westringioides

Lachnostachys bracteosa
Microcorys exserta
Westringia cephalantha

Lauraceae Cassytha glabella
Loganiaceae Logania tortuosa
Malvaceae Guichenotia micrantha
Myrtaceae Astartea aspera

Baeckea sp. indet.

Beaufortia interstans

Beaufortia micrantha var. micrantha
Calytrix sp. indet.

Darwinia sp. indet.

Darwinia sp. Lake Cobham (K. Newbey 3262)
Eucalyptus ?subangusta subsp. subangusta
Eucalyptus eremophila

Eucalyptus platycorys

Eucalyptus rigidula

Leptospermum erubescens
Leptospermum fastigiatum
Leptospermum spinescens
Melaleuca adnata

Melaleuca cordata

Melaleuca eleuterostachya
Melaleuca glaberrima

Melaleuca hamata

Melaleuca lateriflora

Melaleuca laxiflora

Melaleuca seriata

Melaleuca sp. indet.

Micromyrtus erichsenii

Verticordia chrysanthella

Verticordia inclusa

Verticordia picta

Verticordia plumosa var. incrassata
Verticordia roei subsp. roei

Olacaceae Olax benthamiana

Poaceae Amphipogon turbinatus
Austrostipa hemipogon
Neurachne alopecuroidea

Polygalaceae Comesperma scoparium

Proteaceae Adenanthos argyreus

Banksia cirsioides

Banksia elderiana

Banksia erythrocephala

Banksia laevigata subsp. fuscolutea
Banksia violacea

Conospermum brownii
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Conservation

Famil SN
amily Species Name Status

Proteaceae Conospermum stoechadis subsp. sclerophyllum

Grevillea cagiana

Grevillea excelsior

Grevillea huegelii

Grevillea incurva

Grevillea oncogyne

Grevillea shuttleworthiana subsp. obovata
Hakea commutata

Hakea corymbosa

Hakea multilineata

Hakea platysperma

Isopogon scabriusculus

Petrophile divaricata

Petrophile ericifolia subsp. ericifolia
Petrophile stricta

Synaphea interioris

Restionaceae Desmocladus flexuosus
Lepidobolus preissianus
Rutaceae Boronia coerulescens subsp. spicata
Phebalium tuberculosum
Santalaceae Exocarpos aphyllus
Exocarpos sparteus

Leptomeria preissiana
Santalum acuminatum

Santalum murrayanum

Sapindaceae Dodonaea bursariifolia

Dodonaea viscosa subsp. spatulata
Scrophulariaceae Eremophila scoparia
Stylidiaceae ?Stylidium clavatum

Stylidium sp. indet.
Thymelaeaceae Pimelea suaveolens

Pimelea subvillifera
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Glossary

Acronym Description

ANCA Australian Nature Conservation Agency.
BA Birdlife Australia.
BAM Act Biosecurity and Agriculture Management Act 2007, WA Government.
BC Act Biodiversity Conservation Act 2016, WA Government.
Botanica Botanica Consulting Pty Ltd.
BoM Bureau of Meteorology.
CAMBA China Australia Migratory Bird Agreement 1998.
DAFWA Department of Agriculture and Food (now DPIRD), WA Government.
Department of Agriculture, Water and the Environment (formerly DotEE),
DAWE .
Australian Government.
Department of Biodiversity, Conservation and Attractions (formerly DPaW),
DBCA
WA Government.
DMIRS Department of Mines, Industry Regulation and Safety (formerly DMP), WA
Government
Department of the Environment and Energy (now DAWE), Australian
DotEE
Government.
Department of Primary Industries and Regional Development, WA
DPIRD
Government
DWER Department of Water and Environmental Regulation (formerly EPA, DER and
DoW), WA Government
EP Act Environmental Protection Act 1986, WA Government.

EP Regulations

Environmental Protection (Clearing of Native Vegetation) Regulations 2004,
WA Government.

EPA Environmental Protection Authority, WA Government.

EPBC Act Environment Protection and Biodiversity Conservation Act 1999, Australian
Government.

ESA Environmentally Sensitive Area.

Ha Hectare (10,000 square meters).

IBRA Interim Biogeographic Regionalisation for Australia.

IUCN International Union for the Conservation of Natwte and Natural Resources —
commonly known as the World Conservation Union.

JAMBA Japan Australia Migratory Bird Agreement 1981.

Km Kilometer (1,000 meters).

MVG Maijor Vegetation Groups.

NVIS National Vegetation Information System.

PEC Priority Ecological Community.

ROKAMBA Republic of Korea-Australia Migratory Bird Agreement 2007.

SRE Short Range Endemic.

SSC Species Survival Commission, International.

TEC Threatened Ecological Community.

WA Western Australia.

WAHERB Western Australian Herbarium.

WAM

Western Australian Museum, WA Government.




Executive Summary

Botanica Consulting Pty Ltd (Botanica) was commissioned by Western Areas Limited to
undertake a reconnaissance flora/ vegetation survey, basic fauna survey and targeted flora/
fauna survey of proposed new borrow pit developments within tenements M77/545 and
M77/911 (referred to as the ‘survey area’). The survey area is located at Lounge Lizard, an
area adjacent and to the south of the Flying Fox mine site, owned and operated by Western
Areas Limited, located approximately 78km east of Hyden, Western Australia. The survey was
conducted on the 21t and 22" September 2021. The total survey area encompassed an
approximate area of 383 ha. The target survey area encompassed an approximate area of
25.7 ha

Four vegetation types were identified within the survey area. These vegetation types were
located within three landform types and comprised of three major vegetation groups, which
were represented by a total of 30 Families, 75 Genera and 179 Taxa. No introduced flora were
identified within the survey area. Based on the vegetation condition rating scale adapted from
Keighery, 1994 and Trudgen, 1988 vegetation was rated as ‘very good'.

The broad scale terrestrial fauna habitats within the survey area have been identified as
comprising a mosaic of clay-loam plain and sand-loam plain. Results of the literature review
identified 32 mammals (including 9 bat species), 121 birds, 65 reptiles and 22 frog species
that have previously been recorded in the general area, some of which have the potential to
occur, subject to the identified habitats being suitable.

No Threatened flora or Threatened Ecological Communities (TEC) as listed under the Western
Australian Biodiversity Conservation (BC) Act 2016 or Commonwealth Environment Protection
and Biodiversity Conservation (EPBC) Act 1999 were identified within the survey area. The
survey area is located adjacent to the spatially mapped 500m buffer of the lroncap Hills
Vegetation Complexes (North Ironcap) obtained from the Department of Biodiversity,
Conservation and Attractions (DBCA) communities database search. This Priority Ecological
Community is listed by the DBCA as a Priority 3 Ecological Community. No banded ironstone
was identified within the survey area and no vegetation representative of this Priority
Ecological Community was identified within the survey area. Three Priority flora taxa were
identified within the survey area; Eutaxia hirsuta (P2), Microcorys sp. Forrestania (V. English
2004) (P4) and Rinzia triplex (P3).

A review of the EPBC Act Threatened fauna list, DBCA’s Threatened Fauna Database and
Priority List, unpublished reports and scientific publications identified a number of specially
protected, migratory or priority fauna species as having been previously recorded or as being
potentially present in the general vicinity of the survey area. However, no fauna of
conservation significance is likely to be significantly impacted on by the proposed
development. This conclusion is primarily based on the lack of suitable habitats, the known
local extinction of some species, the relatively small size of the impact footprint and the
extensive habitat connectivity with adjoining areas. Impacts on fauna and fauna habitat are
therefore anticipated to be localised, small/negligible and as a consequence manageable.



The survey area does not contain any world or national heritage places and does not occur
within a Bush Forever site. There are no wetlands of international importance (Ramsar
Wetlands), national importance (Australian Nature Conservation Agency (ANCA) Wetlands)
or conservation category wetlands within the survey area.

The survey area is located within an Environmentally Sensitive Area (ESA) as listed under the
Environmental Protection (EP) Act 1986. This ESA is associated with Lake Cronin which is
located approximately 4.5km north-east of the survey area.

The survey area is not located within a vested Conservation Reserve, however according to
the EPA (2009) Advice on Conservation Values and Review of Nature Reserve Proposals in
the Lake Cronin Region, the survey area occurs within a 56,750ha area within the mineralised
greenstone belt in the Lake Cronin Region which is proposed to be managed under Section
33(2) of the Conservation and Land Management Act 1984 (CALM Act) but not formally
reserved.

Botanica have undertaken an assessment against the ten native vegetation Clearing
Principles contained in Schedule 5 of the EP Act. Based on the information provided in this
report, this assessment considered that the proposed sand pit works in the survey area is
unlikely to be at variance with these ten Clearing Principles.



Western Areas Limited
Lounge Lizard Sand Pits — Flora and Fauna Assessment

1 Introduction

1.1 Project Description

Botanica Consulting Pty Ltd (Botanica) was commissioned by Western Areas Limited to
undertake a reconnaissance flora/ vegetation survey, basic fauna survey and targeted flora/
fauna survey of proposed new borrow pit developments within tenements M77/545 and
M77/911 (referred to as the ‘survey area’) . The survey area is located within the Flying Fox
mine site, owned and operated by Western Areas Limited, located approximately 78km east
of Hyden, Western Australia (Figure 1-2). The survey was conducted on the 21st and 22"
September 2021. The total survey area encompassed and approximate area of 383 ha. The
target survey area encompassed an approximate area of 25.7 ha (Figure 1-1).

1.2 Objectives

The flora assessment was conducted in accordance with the requirements of a
reconnaissance flora survey as defined in Technical Guidance - Flora and Vegetation Surveys
for Environmental Impact Assessment — December 2016 (EPA, 2016a). The objectives of the
assessment were to:

e gather background information on flora and vegetation in the target area (literature
review, database and map-based searches);

¢ identify significant flora, vegetation/ecological communities and assess the potential
sensitivity to impact;

e conduct a field survey to verify / ground truth the desktop assessment findings;

e undertake floristic community mapping to a scale appropriate for the bioregion and
described according to the National Vegetation Information System (NVIS) structure
and floristics;

e undertake vegetation condition mapping;

e assess the project area’s plant species diversity, density, composition, structure and
weed cover, using NVIS classification system for vegetation description;

e assess Matters of National Environmental Significance (MNES) and indicate whether
potential impacts on MNES as protected under the EPBC Act are likely to require
referral of the project to the Commonwealth DAWE; and

e determine the State legislative context of environmental aspects required for the
assessment.

The fauna assessment was conducted in accordance with the requirements of a basic
terrestrial fauna survey as defined in Technical Guidance - Terrestrial Vertebrate Fauna
Surveys for Environmental Impact Assessment — June 2020 (EPA, 2020). The objectives of
the assessment were to:
e Gather background information on fauna in the survey area (literature review, database
and map-based searches);
¢ Delineate and characterise the faunal assemblages and fauna habitats present in the
survey area;
e Document and map locations of any Threatened or Priority listed fauna species
located; and
e Assess the regional and local conservation status of fauna species and fauna habitats
within the survey area.

Botanica Consulting 1
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Lounge Lizard Sand Pits — Flora and Fauna Assessment

2 Regional Biophysical Environment

2.1 Regional Environment

The survey area lies within the South-West and Interzone Province of Western Australia.
Based on the Interim Biogeographic Regionalisation of Australia (IBRA), Version 7 (DotEE,
2012), the survey area is located on the border of the Coolgardie and Mallee Bioregions. The
Coolgardie and Mallee Bioregions are further divided into subregions with the survey area
located within the Western Mallee subregion (MAL2) of the Mallee Bioregion and the Southern
Cross subregion (COO2) of the Coolgardie Bioregion (Figure 2-1).

The Coolgardie Bioregion forms part South-West and Interzone of Western Australia in a
region known as the Coolgardie Botanical District (Beard, 1990). The Coolgardie Bioregion is
located within the Yilgarn Craton and is characterised by a granite basement which includes
Archaean Greenstone intrusions in parallel belts. Drainage is occluded. The Southern Cross
subregion comprises gently undulating uplands on granite strata and broad valleys with bands
of low greenstone hills (McKenzie, J.E. May and S. McKenna, 2002).

The Mallee Bioregion also forms part of the South-West and Interzone Province of Western
Australia in a region known as the Roe Botanical District. The Mallee Bioregion is located in
the south-eastern part of Yilgarn Craton which is gently undulating, with partially occluded
drainage. The Western Mallee subregion has more relief than its eastern counterpart. Its main
surface-types comprise clays and silts underlain by kankar, exposed granite, sandplains,
isolated uplands of laterite pavements and Salt Lake systems on a granite basement
(McKenzie, J.E. May and S. McKenna, 2002).

Botanica Consulting 4
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Lounge Lizard Sand Pits — Flora and Fauna Assessment

P CONSULTING

2.2 Soils and Landscape Systems

Based on geographic information provided by the Department of Agriculture and Food
Western Australia (DAFWA, 2014), the survey area is located within the South-eastern Zone
of Ancient Drainage (250) of the Avon Province (25).

The Avon Province is characterised as a laterised plateau (dissected at fringes and with saline
drainage lines inland) on deeply weathered mantle and alluvium over granitic rocks of the
Yilgarn Craton (and Albany-Fraser Orogen). Soil are comprised of sandy duplexes soils and
ironstone gravelly soils with loamy earths, loamy duplexes, sandy earths, deep sands and wet
soils. Vegetation is dominated by York gum-wandoo-salmon gum-morrel gimlet woodland and
jarrah-marri-karri-wandoo woodlands/forests (with some mallee scrub, tammar-wod;il thickets
and scrub-heath). This Province is located in the south-west, between Nannup, Denmark,
Jerramungup, Southern Cross, Lake Moore, Carnamah and the Perth Hills (Tille, 2006).

The South-western Zone of Ancient Drainage (250) is characterised by gently undulating
terrain (with some salt lake chains and areas of prominent granitic outcrops) on deeply
weathered mantle and alluvium over granitic rocks of the Yilgarn Craton. Soils include sandy
duplexes (often alkaline) with ironstone gravelly soils and loamy earths (often calcareous) and
some loamy duplexes, sandy earths, deep sands and saline wet soils. Mallee scrub and
salmon gum-gimlet-morrel woodlands (and some scrub-heath). This zone is located in the
southern Wheatbelt between Kondinin, Lake Grace, Ghowangerup, Frank Hann National Park
and Mt Holland (Tille, 2006).

These South-western Zone of Ancient Drainage is further divided into soil landscape systems,

with the survey area located within the soil landscape system described in Table 2-1 and
Figure 2-2 below.

Table 2-1: Soil Landscape System within the survey area

Soil Landscape System Description

Ms8 Gently undulating plains with broad shallow drainage depressions

Botanica Consulting 6
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ST CONSULTING

2.3 Remnant Vegetation

The Department of Primary Industries and Regional Development (DPIRD) Vegetation
Association GIS file (2018) indicates that the survey area is located within Pre-European
Beard vegetation association Forrestania 511 of the Southern Cross subregion and
Forrestania 2048 of the Western Mallee subregion. The extent of these vegetation
associations, as specified in the 2018 Statewide Vegetation Statistics (DBCA, 2019) are
provided in Table 2-2 and Figure 2-3.

Areas retaining less than 30% of their pre-European vegetation extent generally experience
exponentially accelerated species loss, while areas with less than 10% are considered
“‘endangered” (EPA, 2000). Development within the survey area will not significantly reduce
the extent of pre-European vegetation.

Table 2-2: Pre-European Vegetation Association within the survey area

% of Current

Pre-European er Extent within
Pre-European extent remainin extent within the surve
Extent (ha) ) g DBCA ares (ha)y
o managed lands
Forrestania 511: Medium woodland; salmon gum & morrel
Southern Cross 153,641.65 99.58 9.68
Subregion
50
Western Australia 163,919.47 99.59 9.07
Forrestania 2048: Shrublands; scrub-heath in the Mallee Region
Western Mallee 5,735.92 97.56 0
Subregion
4
Western Australia 7,829.67 97.92 0.64

Botanica Consulting 8
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P CONSULTING

2.4 Climate

The climate of the Southern Cross subregion is characterised as arid to semi-arid
Mediterranean with an annual rainfall of 200-300mm (Beard, 1990; Cowan, 2001). The climate
of the Western Mallee subregion is characterised as dry warm Mediterranean with an annual
rainfall of 300-500mm (Beard, 1990; Beecham & Danks, 2001). Rainfall data for the Hyden
weather station (#10568) located approximately 78km west of the survey area is shown in
Figure 2-4 (BoM, 2021). Mean monthly rainfall ranges from 48.2 mm in June to 14.4 mm in
December, whilst the mean annual rainfall is 339.6 mm. Annual rainfall received in 2020 was
below average. Survey work was undertaken in September 2021 within the EPA
recommended timing for primary surveys of the South-West and Interzone Province (i.e.
Spring) (EPA, 2016).

120
100
80
60
40

Rainfall (mm)

20

- o _ n
Jan Feb Mar | Apr May Jun Jul Aug = Sep Oct Nov | Dec

= 2020 24 454 297 92 349 423 368 191 105 0.7 342 108
2021 13 11 77.3 30.8 991 46.8 547 217 10.6
e==Mean 19.7 202 212 233 39 48.2 477 408 272 214 195 144

0

Figure 2-4: Monthly rainfall and mean monthly rainfall (January 2020 to September 2021) for
the Hyden weather station #10568 (BoM, 2021)

2.5 Hydrology

According to the Geoscience Australia database (2015), there are no perennial or ephemeral
inland waters or drainage lines within the survey area (Figure 2-5).

Groundwater Dependent Ecosystems (GDE) includes biological assemblages of species such
as wetlands or woodlands that use groundwater either opportunistically or as their primary
water source. For the purposes of this report, a GDE is defined as any vegetation community
that derives part of its water budget from groundwater and must be assumed to have some
degree of groundwater dependency. According to the BoM Atlas of Groundwater Dependent
Ecosystems (BoM, 2019) database, there are no known or potential aquatic GDEs located
within the survey area (Figure 2-5). The survey area has moderate potential to contain the
following terrestrial GDE listed in Table 2-3 and shown spatially in Figure 2-5 (BoM, 2020). As
the proposed developments within the survey relate to sand pit activities and will not impact
the groundwater table, impacts to potential GDE vegetation are unlikely to occur.

Table 2-3: Potential Terrestrial Groundwater Dependent Ecosystems (BoM, 2020)

Potential GDE according

GDE Description

to BoM (2019b)

Undulating plains with some sandplains, ferruginous breakaways; ridges of
metamorphic rocks and granitic hills and rises; calcretes, large salt lakes and Moderate potential GDE
dunes along valleys.

Botanica Consulting 10
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2.6 Land Use

The dominant land uses of the Southern Cross subregion includes native pastures (17%),
Conservation Reserves (11.53%), UCL & Crown Reserves (66.74%) and Cultivation — Dry
Land agriculture (2.27%) (Cowan, 2001). The dominant land uses of the Western Mallee
subregion includes Dry Land agriculture, UCL & Crown Reserves, roads and other easements.

The survey area also lies within the Great Western Woodlands. The Great Western
Woodlands is considered by The Wilderness Society of WA to be of global biological and
conservation importance as one of the largest and healthiest temperate woodlands on Earth,
containing many endemic species. The region covers almost 16 million hectares, 160,000
square kilometers, from the southern edge of the Western Australian Wheatbelt to the pastoral
lands of the Mulga country in the north, the inland deserts to the northeast, and the treeless
Nullarbor Plain to the east (Figure 2-6).

The area provides an eastward connection between southwest forests and inland deserts
(Gondwana Link) as well as linking the north-west passage to Shark Bay. The majority of the
Great Western Woodlands is unallocated crown land (61.1%) with other interests including
pastoral leases (20.4%), conservation reserves (15.4%) unallocated crown land ex pastoral
managed by the DEC (2%) and private land (approximately 1%) (Watson et. al., 2008).

No specific management strategy applies to the Great Western Woodlands, rather an
approach to conservation which occurs across all land tenures and when different
stakeholders work together with biodiversity in mind. The central component of this approach
is to identify and conserve key large-scale, long term ecological processes that drive
connectivity between ecosystems and species. The Great Western Woodlands currently
includes towns, highways, roads, railways, private property, Crown Reserves, agricultural
activities and mining tenements.

Botanica Consulting 12
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Lounge Lizard Sand Pits — Flora and Fauna Assessment

3 Survey Methodology
3.1 Desktop Assessment
Prior to the field assessment a literature review was undertaken of previous flora and fauna
assessments conducted within the local region. Documents reviewed included:
¢ How, R. ANewbey, K.R Dell, J. Muir, B.G & Hnatiuk, R.J, (1988), The Biological survey
of the Eastern Goldfields of Western Australia: Lake Johnston-Hyden. Western
Australian Muesum Supplement No. 30.
¢ Gibson (2004) Flora and vegetation of the Eastern Goldfields Ranges: Part 7. Middle
and South Ironcap, Digger Rock and Hatter Hill. Science Division, Department of
Conservation and Land Management.
¢ Botanica (2006), Flora and Vegetation Survey of the Flying Fox North East Exploration
Area for Western Areas Limited, Botanica Consulting.

e Biota (2007a). Forrestania Monitoring Survey, Flying Fox Phases I, Il, Il and IV.
Unpublished report for Western Areas NL.
¢ Botanica (2007a), Vegetation Survey of a Proposed Extension to the Current Clearing

Permit Number 691/1 at the Flying Fox mine site prepared for Western Areas Limited,
Botanica Consulting.

e Botanica (2007b), Flora and Vegetation Survey within the Greater Flying Fox mine site
prepared for Western Areas Limited, Botanica Consulting.

¢ Botanica (2009), Flora and Vegetation Survey within the lounge Lizard/Flying Fox
area, Proposed Gravel Pit, prepared for Western Areas Limited, Botanica Consulting.

e Biota (2010). Spotted Quoll Haul Road Single Phase Fauna Survey. Unpublished
report for Western Areas N.L. May 2010.

¢ Botanica (2013), Flora and Vegetation survey of the greater Flying Fox area, prepared
for Western Areas Limited, Botanica Consulting.

e Astron (2014). Forrestania Nickel Operations Lounge Lizard Vegetation, Flora and
Fauna Biological Assessment, prepared for Western Areas Limited, Astron
Environmental Services.

e Biota (2018), New Morning Level 1 and Targeted Terrestrial fauna Survey, prepared
for Western Areas Limited, Biota Environmental Sciences.

e Botanica (2021a), Detailed Flora and Vegetation Survey and Targeted Flora survey of
the New Morning Project, prepared for Western Areas Limited, Botanica Consulting.

e Botanica (2021b), Reconnaissance Flora/ Vegetation Survey & Basic Fauna Survey
Lounge Lizard East Sand Pit Extension, prepared for Western Areas Limited, Botanica
Consulting.

In addition to the literature review, searches of the following databases were undertaken to
aid in the compilation of a list of flora and fauna taxa within the survey area:
o DBCA Priority/ Threatened Flora Database Search (DBCA, 2018a)
o DBCA Priority/ Threatened Ecological Communities Database Search (DBCA, 2018b)
e DBCA NatureMap Database (DBCA, 2021);
o DAWE Protected Matters search tool (DAWE, 2021).

The DBCA Priority/ Threatened Flora Database Search and Priority/ Threatened Ecological
Communities Database Search were conducted within a 50km radius of the survey area
(DBCA, 2018a; DBCA, 2018b).

Botanica Consulting 14
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The NatureMap and Protected Matters Search were conducted for an area encompassing a
40km radius of the centre coordinates -32.4322S 119.6932E. It should be noted that these
lists are based on observations from a broader area than the assessment area (40km radius)
and therefore may include taxa not present. The databases also often include very old records
that may be incorrect or in some cases the taxa in question have become locally or regionally
extinct. Information from these sources should therefore be taken as indicative only and local
knowledge and information also needs to be taken into consideration when determining what
actual species may be present within the specific area being investigated. The conservation
significance of flora and fauna taxa was assessed using data from the following sources:

e Environment Protection and Biodiversity and Conservation (EPBC) Act 1999.

Administered by the Australian Government (DAWE);

e Biodiversity Conservation (BC) Act 2016. Administered by the WA Government
(DBCA);

e Red List produced by the Species Survival Commission (SSC) of the World
Conservation Union (also known as the IUCN Red List — the acronym derived from
its former name of the International Union for Conservation of Nature and Natural
Resources). The Red List has no legislative power in Australia but is used as a
framework for State and Commonwealth categories and criteria; and

o Priority Flora/ Fauna list. A non-legislative list maintained by DBCA for
management purposes (fauna list released April 2019; flora list released December
2018).

The EPBC Act also requires the compilation of a list of migratory species that are recognised
under international treaties including the:
e Japan Australia Migratory Bird Agreement 1981 (JAMBA)';
e China Australia Migratory Bird Agreement 1998 (CAMBA);
e Republic of Korea-Australia Migratory Bird Agreement 2007 (ROKAMBA); and
e Bonn Convention 1979 (The Convention on the Conservation of Migratory
Species of Wild Animals).

Most but not all migratory bird species listed in the annexes to these bilateral agreements are
protected in Australia as Matters of National Environmental Significance (MNES) under the
EPBC Act. Descriptions of conservation significant species and communities are provided in
Appendix 1.

3.2 Field Assessment

Botanica conducted a reconnaissance flora/ vegetation survey, basic fauna survey and
targeted flora/ fauna survey on the 21t and 22"¢ September 2021. The total survey area
encompassed an approximate area of 383 ha. The target survey area encompassed an
approximate area of 25.7 ha. The survey area was traversed on foot and 4WD by two
personnel; Jim Williams and Michelle Luinstra. GPS tracks of the area traversed within the
survey area is shown spatially in Figure 3-1.

" Most but not all species listed under JAMBA are also specially protected under Specially Protected Species of
the BC Act.

Botanica Consulting 15
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3.2.1 Reconnaissance Flora Survey
Prior to the commencement of field work, aerial photography was inspected and obvious

differences in the vegetation assemblages were identified. The different vegetation
communities identified were then inspected during the field survey to assess their validity. A
handheld GPS unit was used to record the coordinates of the boundaries between existing
vegetation communities.

At each sample point (relevé), the following information was recorded:

e GPS location;

¢ Photograph of vegetation;

e Dominant taxa for each stratum;

e All vascular taxa (including annual taxa);

e Landform classification;

o Vegetation condition rating;

e Collection and documentation of unknown plant specimens; and

e GPS location, photograph and collection of flora of conservation significance if
encountered.

Unknown specimens collected during the survey were identified with the aid of samples
housed at the Botanica Herbarium and WAHERB. Vegetation was classified in accordance
with NVIS classifications.

3.2.2 Targeted Flora Survey

A targeted search for Threatened and Periority flora was conducted within the target survey
area, encompassing an approximate area of 25.7 ha. The survey area was systematically
searched on foot by two Botanica staff members to identify and record the locations of
Threatened and Priority flora. Any locations of Threatened and Priority flora were recorded
using a hand-held GPS. For any Threatened and Priority Flora identified, a simple plant count
(not differentiated between juvenile/mature plants, flowering or non-flowering plants) was
conducted for each record.

3.2.3 Basic Fauna Survey
Vegetation and landform units identified during the flora assessment have been used to define

broad fauna habitat types across the site. This information has been supplemented with
observations made during the fauna assessment.

The main aim of the fauna habitat assessment was to determine if it was likely that any species
of conservation significance would be utilising the areas that maybe impacted on as a
consequence of development at the site. The habitat information obtained was also used to
aid in finalising the overall potential fauna list.

As part of the desktop literature review, available information on the habitat requirements of
the species of conservation significance listed as possibly occurring in the area was
researched. During the field survey, the habitats within the study area were assessed and
specific elements identified, if present, to determine the likelihood of listed threatened species
utilising the area and its significance to them.

Botanica Consulting 16
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Opportunistic observations of fauna species were made during all field survey work which
involved a series of transects across the study area during the day including observations of
bird species with binoculars. Secondary evidence of a species presence such as tracks, scats,
skeletal remains, foraging evidence or calls were also noted if observed/heard.

3.2.4 Targeted Fauna Survey

A targeted search for Malleefowl was conducted within the target survey area. The footprint
was systematically searched on foot by two personnel to identify and record the locations of
any Malleefowl activity (i.e. mounds, footprints and feathers). Any locations/ observations of
Malleefowl activity were recorded using a hand-held GPS.

3.2.5 Personnel involved

Jim Williams - Environmental Consultant/ Director (Diploma of Horticulture)

Michelle Luinstra - Environmental Consultant (Bachelor of Science-Biology)

Greg Harewood - Zoologist (Bachelor of Science-Zoology)

Lauren Pick - Environmental Consultant (Bachelor of Science-Zoology/Conservation Biology)

3.2.6 Scientific licences

Table 3-1: Scientific Licences of Botanica Staff coordinating the survey

Licensed staff Permit Number Valid Until
Jim Williams FB62000108 (Licence to take flora for scientific 27/05/2019-27/05/2022
purposes)

Botanica Consulting 17
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3.3 Survey limitations and constraints
It is important to note that flora surveys will entail limitations notwithstanding careful planning
and design. Potential limitations are listed in Table 3-2.

The conclusions presented in this report are based upon field data and environmental
assessments and/or testing carried out over a limited period of time and are therefore merely
indicative of the environmental condition of the site at the time of the field assessments. Also,
it should be recognised that site conditions can change with time. Information not available at
the time of this assessment which may subsequently become available may alter the
conclusions presented.

Some species are reported as potentially occurring based on there being suitable habitat
(quality and extent) within the survey area or immediately adjacent. The habitat requirements
and ecology of many of the species known to occur in the wider area are however often not
well understood or documented. It can therefore be difficult to exclude species from the
potential list based on a lack of a specific habitats or microhabitats within the survey area. As
a consequence of this limitation, the potential species list produced is most likely an
overestimation of those species that actually utilise the survey area for some purpose.

In recognition of survey limitations, a precautionary approach has been adopted for this
assessment. Any flora and fauna species that would possibly occur within the survey area (or
immediately adjacent), as identified through ecological databases, publications, discussions
with local experts/residents and the habitat knowledge of the author, has been listed as having
the potential to occur.

Table 3-2: Limitations and constraints associated with the survey

Potential Impact

Variable Details

on Survey

The survey was conducted via 4WD and on foot. Numerous
Access problems Not a constraint | tracks were located within the survey area, providing ease of
access.

The BC personnel that conducted the survey were regarded
as suitably qualified and experienced.

Coordinating Botanist/ Zoologist: Jim Williams

Field Survey: Jim Williams and Michelle Luinstra

Data Interpretation: Jim Wiliams, Greg Harewood and
Lauren Pick

Competency/

. Not a constraint
Experience

Fieldwork was completed within the EPA’s recommended

primary survey time period (i.e. Spring) for the South-West

Timing of survey, . , and Interzone Province. The survey area has been
Minor constraint . .

weather & season previously surveyed by Botanica and other consultants over

multiple years (2005, 2006-2008, 2012, 2014 and 2021) and

multiple seasons.

The area has been disturbed from exploration and mining;
Area disturbance Not a constraint | however, vegetation was mostly intact and comprised of
native vegetation.

Survey intensity was appropriate for the size/ significance of
Not a constraint | the area with a reconnaissance flora survey and basic fauna
completed to identify vegetation types/fauna habitats and

Survey Effort/
Extent

Botanica Consulting 19
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Variable

Potential Impact
on Survey

Details

conservation significant species/communities over the
survey area. Targeted flora and fauna surveys were also
conducted.

Availability of
contextual
information at a
regional and local
scale

Not a constraint

Threatened flora database searches provided by the DBCA
were used to identify any potential locations of
Threatened/Priority taxa.

BoM, DWER, DPIRD, DBCA and DAWE databases were
reviewed to obtain appropriate regional desktop information
on the biophysical environment of the local region.

Previous Flora/ Fauna surveys within the local area have
been assessed for pertinent information and environmental
context of the regional area.

Completeness

Minor constraint

In the opinion of Botanica, the survey area was covered
sufficiently in order to identify vegetation assemblages. Few
annual species were present during the current survey,
however Botanica have previously conducted flora surveys
within the survey area over multiple years (2006-2008, 2012
and 2021) and multiple seasons. All observed flora
individuals were able to be identified to species level.

The vegetation types for this study were based on visual
descriptions of locations in the field. The distribution of these
vegetation communities/ fauna habitats outside the study
area is not known, however vegetation types identified were
categorised via comparison to vegetation distributions
throughout WA specified in the NVIS Major Vegetation
Groups (DotEE, 2017b).

Botanica Consulting
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4 Results
41 Desktop Assessment

4.1.1 Flora/Vegetation
According to the results of the NatureMap search (DBCA, 2021), a total of 1,300 flora taxa

have been recorded within a 40 km radius of the survey area. Dominant genera include
Acacia, Eucalyptus and Melaleuca. Combined results of database searches (DBCA, 2021 and
DAWE, 2021) identified 49 introduced taxa as potentially occurring within 40km of the survey
area (Table 4-1). According to the Department of Primary Industries and Regional
Development Western Australian Organism List (DPIRD, 2020), two taxa are listed as a
Declared Pest under the Biosecurity and Agriculture Management (BAM) Act 2007. Three taxa
are listed as a Weed of National Significance (WoNS).

Table 4-1: Introduced flora within 40km of the survey area

Declared

Pest bl

Taxon Common Name

Aira caryophyllea

Silvery Hairgrass

Alyssum linifolium

Flax-leaf Alyssum

Arctotheca calendula

Cape Weed, African Marigold

Asparagus asparagoides

Bridal Creeper

Avellinia michelii

Brassica tournefortii

Mediterranean Turnip

Brassica x napus

Bromus catharticus

Prairie Grass

Bromus rubens Red Brome
Bupleurum semicompositum
Carrichtera annua Wards Weed

Centaurea melitensis

Maltese Cockspur, Malta Thistle

Centaurium erythraea

Common Centaury

Centaurium tenuiflorum

Cotula bipinnata

Ferny Cotula

Crassula natans

Crassula natans var. minus

Ehrharta longiflora

Annual Veldt Grass

Erodium cicutarium

Common Storksbill

Hordeum leporinum

Barley Grass

Hornungia procumbens

Hypochaeris glabra

Smooth Catsear

Juncus bufonius

Toad Rush

Lepidium africanum

Rubble Peppercress

Lolium rigidum

Wimmera Ryegrass

Lycium ferocissimum

African Boxthorn

Lysimachia arvensis Pimpernel
Medicago sativa Alfalfa
Mesembryanthemum crystallinum Iceplant

Mesembryanthemum nodiflorum

Slender Iceplant

Botanica Consulting
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Taxon Common Name e WoNS
Pest
Parapholis incurva Coast Barbgrass
Parentucellia latifolia Common Bartsia
Pentameris airoides subsp. airoides
Plantago coronopus Buckshorn Plantain
Rostraria cristata
Rostraria pumila
Schismus barbatus Kelch Grass
Sonchus oleraceus Common Sowthistle
Spergularia diandra Lesser Sand Spurry
Spergularia rubra Sand Spurry
Stellaria pallida
Tamarix aphylla Athel Pine Y Y
Trifolium arvense var. arvense
Trifolium campestre Hop Clover
Trifolium tomentosum var. tomentosum
Ursinia anthemoides Ursinia
Vulpia bromoides Squirrel Tail Fescue
Vulpia myuros forma megalura
Vulpia myuros forma myuros

The results of the literature review, combined search of the DBCA'’s Flora of Conservation
Significance databases (DBCA, 2018a), NatureMap (DBCA, 2021) and DAWE protected
matters search (DAWE, 2021) recorded no Threatened Flora or Priority Flora within the survey
area. Thirteen Threatened Flora and 97 Priority Flora taxa were listed on the databases as
occurring within a 40km radius of the survey area (Appendix 5). A map of flora locations is
provided in Appendix 2. These taxa were assessed and ranked for their likelihood of
occurrence? within the survey area. The rankings and criteria used were:

o Unlikely: Area is outside of the currently documented distribution for the species/no
suitable habitat (type, quality and extent) was identified as being present during the
field/desktop assessment.

e Possible: Area is within the known distribution of the species in question and habitat of
at least marginal quality was identified as being present during the field/desktop
assessment, supported in some cases by recent records being documented from within
or near the area.

e Known to Occur: The species in question was positively identified as being present
during current or previous field surveys.

2 Based on habitat descriptions provided by the WA Herbarium (Florabase), habitat descriptions provided in
previous records listed on the DBCA Threatened Flora Database (DBCA, 2018a) and DAWE Species Profile and
Threats Database (DAWE, 2020b)
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Of the 110 species listed as potentially occurring within 40km of the survey area (Appendix
5), 57 were considered ‘possible’ to occur within the survey area® (Table 4-2). Five taxa were
‘known to occur’ within the survey area based on previous records by Botanica (2013),
Astron (2014) and DBCA (2018a).

Table 4-2: Flora of Conservation Significance identified as possible or known to occur within
the survey area
Conservation Code Likelihood

EPBC BC  Priority Description (WAHERB, 2021) of
Act Act  Listing Occurrence

AcaCI/Ea”Z%., gé'ﬁlgr;d 8. P1 No description available Possible
Anticoryne melanosperma P3 No description available Possible
Austrostipa sp. Carlingup
Road (S. Kern & R. Jasper P1 No description available Possible
LCH 18459)
Austrostipa sp. Mt Holland
(W.A. Thompson & J. Allen P1 No description available Possible
948)
Baeckea sp. Blue Haze
Mine (P. Armstrong P1 No description available Possible
06/910)
Baeckea sp. Crossroads
(B.L. Rye & M.E. Trudgen P1 No description available Possible
241186)
B?i?g?ilzsv'bz(;rqe%g?'a P1 No description available Possible
Narrow, open, upright shrub, to 1.3
m high. FI. pink, Jun to Oct. Yellow-
Baeckea sp. Hatter Hill P3 orange coarse sandy loam with Possible
(K.R. Newbey 3284) laterite gravel, red-brown sandy
loam with quartz pebbles. Undulating
plains.
Baeckea sp. Koonadgin
(B.L. Rye & M.E. Trudgen P3 No description available Possible
BLR 241137)
Upright, spreading, moderately open
Baeckea sp. Lake Cronin P1 shrub. FI. white/pink, Oct. Well- Possible
(K.R. Newbey 9191) drained gravelly sands. Moderately
exposed, gently undulating plain.
Erect, open shrub, to 0.4 m high. FI.
Ba(%iﬁ?%?ﬁﬁfﬁ?:?olrs%%%ap P1 white/pink, Qct. Red clay. Gently Possible
undulating sandplains.
Prostrate, ?lignotuberous shrub, to
Banksia rufa subsp. P3 0.45 m high. Fl. cream-yellow, Jul to Possi
. ossible
flavescens Aug. Sandy loam or sand with
gravel.
Densely branched, non-
Banksia viscida P3 IignFcituberous shrub, 0.4-1 m high. Possible
. yellow-orange, Jul to Oct.
Gravelly soils. Lateritic rises.
Boronia westringioides P2 pinir,edcjlstgrgt;’p(_)fgggi ;:&ghPlz:ns Possible

3 Includes 27 taxa where habitat description are not available. In the absence of habitat description
have been tentatively considered as ‘possible’ to occur
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Conservation Code Likelihood
EPBC BC  Priority Description (WAHERB, 2021) of
Act Act Listing Occurrence

Erect, compact to spreading, mid-
dense shrub, to 0.8 m high, leaves
discolorous, usually 2-3 mm long;

style 0.2-0.25 mm long; disc
truncate. Fl. red, Apr to May. White
to brown sandy clay, shallow sandy
loam. Open mallee woodland,
mallee scrub, flat plains.

Brachyloma stenolobum P1 No description available Possible

Erect, spreading shrub, 0.4-1.6 m

high, to 2 m wide. Fl. blue-

Calamphoreus inflatus P4 purple/green, Oct to Dec or Feb to Possible

Mar. Clay loam with ironstone
gravel. Flats, disturbed sites.
Shrub, 0.15-0.5(-1) m high. FI.
purple-pink, Sep or Nov to Dec or
Jan. Yellow or grey sand.
Sandplains.

Prostrate, scrambling, wiry shrub, to
0.4 m high. Fl. yellow & orange &
Chorizema circinale P3 red, Sep to Dec. Yellow sand, sandy Possible
clay with gravel. Flats, margin of
gravel pit.

Mat-forming or upright shrub, 0.1-0.7
P3 m high. Fl. white/cream, Jan to May Possible
or Aug or Oct. Sand. Sandplains.

Erect perennial, herb, 0.2-0.4 m

Possible

Brachyloma nguba P1

Calytrix nematoclada P3 Possible

Cryptandra polyclada
subsp. polyclada

Dampiera orchardii P2 high. Sand. Possible
Erect to ascending perennial, herb or
Dampiera scaevolina P1 shrub, 0.2-0.5 m high. FI. blue/white, Possible

Sep to Nov. Sandy & gravelly soils.

Spreading or sprawling shrub, 0.4-1

Daviesia elongata subsp. P3 m high. Fl. yellow/orange & red, Sep. Possible

implexa Sand & laterite.
Daviesia implexa P3 No description available Possible
Low spreading shrub, 0.2-0.25 m
Dicrastylis capitellata P1 high. Fl. blue-purple, May. Loamy Possible
sand, sandy loam.
Erect shrub, 0.5-1.7 m high. FI.
Eremophila racemosa P4 purple-pink-red/white, Mar or Aug to Possible

Dec. Sandy or stony loam, clay
loam. Undulating plains, roadsides.

Mallee, 2-3.5 m high, bark smooth,
Eucalyptus cerasiformis P4 grey to brown. Fl. yellow, Dec or Jan Possible
to Mar. Red loamy soils.
(Mallee), 1-3 m high, bark smooth.
Fl. pink/cream-white, Mar or May to
Eucalyptus deflexa P4 Oct. Clay loam, sandy loam, white or Possible
yellow sand, often with gravel. Flat
areas & slight rises.

Mallee, 2-5 m high, bark smooth. Fl.

Eucalyptus exigua P3 white-cream, Mar. Sandy loam, Possible
white sand. Sandplains.
Eucalyptus retusa P1 No description available Possible
Erect, shrub, spindly shrub (broom- Known to
Eutaxia hirsuta P2 like). Stems terete, glabrous; 3
occur
pustules or glands absent.
Eutaxia sp. North lroncap P1 No description available Possible

(P. Armstrong PA 06/898)
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Conservation Code Likelihood
Description (WAHERB, 2021) of

EPBC BC Priority

Act Act Listing Occurrence

Dense, prickly shrub, 0.5-2.8 m high.
Grevillea aneura P4 Fl. red, Jun or Aug to Dec or Jan. Possible
Sand, sandy clay, gravel.
Grevillea neodissecta P4 No description available Possible
Loose, prostrate shrub, 0.04-0.1 m
high, 0.8-1.2 m wide. FI. cream-
Grevillea prostrata P4 white/pink-red, Aug to Dec or Jan. Possible
White, grey or yellow sand, gravel.
Sandplains.
Shrubs, 1 m high; branchlets hairy,
Guichenotia anota P1 not glaucous. Leaves alternate, 10- Possible
25 mm long
Erect, compact shrub, ca 0.35 m
Guichenotia asteriskos P2 high. FI. white, Sep to Oct. Sandy Possible
clay or loam with gravel.
Spindly, erect to spreading shrub,
Hemigenia sp. Newdegate P1 0.2-0.45 m high, to 0.5 m wide. FI. Possible
(E. Bishop 75) blue/purple, Sep to Oct. Clay loam.
Disturbed sites.
Shrub, to 0.4 m high. Fl. yellow, Aug
Hibbertia carinata P1 to Sep. Well-drained gravelly sand, Possible
yellow sand with gravel.
Shrub, to 0.5 m high. Fl. yellow, Sep
to Nov. White to yellow sand, brown
Hibbertia pachyphylla P3 sandy gravel, gravelly loam, laterite, Possible
granite, quartz. Undulating plains,
low rises, valley floors.
Hydrocotyle eichleri P3 No description available Possible
Hysterobaeckea pterocera P1 No description available Possible
Labichea rossii P1 No description available Possible
Melaleuca ochroma P3 No description available Possible
Prostrate or erect shrub, 0.35-0.4 m
Microcorys sp. Forrestania P4 high. FI. white/purple, Jan or Apr. Known to
(V. English 2004) Yellow sandy clay or red-brown clay. occur?
Open woodland or cleared areas.
Microcorys sp. Mt Holland _— . .
(D. Angus DA 2397) P1 No description available Possible
Microseris walteri P3 No description available Possible
Mirbelia taxifolia P1 Shrub, 0.6-0.9 m high. Fl. orange- Possible
yellow, Sep. Red or yellow sand.
Notisia intonsa P3 No description available Possible
Orianthera exilis P2 No description available Possible
Oxymyrrhine plicata P3 No description available Possible
Pityrodia scab'ra subsp. P3 No description available Possible
dendrotricha
Pityrodia sp. Yilgarn (A.P. - . .
Brown 2679) P3 No description available Possible
Pterostylis echinulata P3 No description available Possible
.o o . Known to
Rinzia torquata P3 No description available 1
occur
Rinzia triplex P3 No description available Known1 t20
occur™:
Seringia adenogyna P3 No description available Possible
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Conservation Code Likelihood
EPBC BC  Priority Description (WAHERB, 2021) of
Act Act Listing Occurrence
Creeping perennial, herb, 0.04-0.08
m high, Leaves adpressed to stem,
ovate to lanceolate, 0.1-0.4 cm long,
0.6-1.5 mm wide, apex mucronate,
Stylidium thylax P2 margin hyaline, glabrous. Possible
Inflorescence uni-flowered, pedicels
glandular. Fl. white, Oct. Sand.
Gentle slopes and plains. Heath,
mallee shrubland.
Caespitose perennial, herb (with
tuberous roots), to 0.25 m high. FI.

Thysanotus lavanduliflorus P1 purple, Nov to Dec. Sand, sandy Possible
loam.
Thysanotus sp. Yellowdine i . .
(A.S. George 6040) P2 No description available Possible
Low, slender shrub, 0.15-0.6 m high.

. , . . Known to

Verticordia gracilis P3 Fl. pink, Oct to Nov. Yellow sand, 1

occur

gravelly sand, sandy loam.
Shrub, 0.2-0.6(-1.3) m high. FI.

Verticordia stenopetala P3 pink/pink-purple-red, Oct to Dec or Possible

Jan. Yellow sand, sometimes with
gravel. Undulating plains.

" DBCA record (2018a); 2 Botanica record (2013); 3 Astron record (2014)

4.1.2 Fauna

According to the results of the NatureMap search (DBCA, 2021), a total of 243 vertebrate
fauna taxa have been recorded within a 40 km radius of the survey area, including 10
amphibians, 145 bird, 25 mammals and 63 reptiles. Combined results of database searches
(DBCA, 2021 and DAWE, 2021) identified eight introduced taxa as potentially occurring within
the survey area, these being:

Camelus dromedarius (Camel)

Canis lupus familiaris (Dog)

Capra hircus (Goat)

Felis catus (Cat)

Mus musculus (House Mouse)

Oryctolagus cuniculus (Rabbit)

Sus scrofa (Pig)

Vulpes vulpes (Red Fox)

PNOORWN =

Vertebrate fauna of conservation significance identified during the literature review as
previously being recorded in the general area were assessed and ranked for their likelihood
of occurrence within the survey area itself (Table 4-3). The rankings and criteria used were:

e Would Not Occur: There is no suitable habitat for the species in the survey area and/or
there is no documented record of the species in the general area since records have been
kept and/or the species is generally accepted as being locally/regionally extinct (supported
by a lack of recent records).

o Locally Extinct: Populations no longer occur within a small part of the species
natural range, in this case within 10 or 20km of the survey area. Populations do
however persist outside of this area.
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o Regionally Extinct: Populations no longer occur in a large part of the species natural
range, in this case within the Southern Cross/ Western Mallee Bioregions.
Populations do however persist outside of this area.

Unlikely to Occur: The survey area is outside of the currently documented distribution for
the species in question, or no suitable habitat (type, quality and extent) was identified as
being present during the field assessment. Individuals of some species may occur
occasionally as vagrants/transients especially if suitable habitat is located nearby but the
site itself would not support a population or part population of the species.

Possibly Occurs: Survey area is within the known distribution of the species in question
and habitat of at least marginal quality was identified as likely to be present during the
field survey and literature review, supported in some cases by recent records being
documented in literature from within or near the survey area. In some cases, while a
species may be classified as possibly being present at times, habitat may be marginal
(e.g. poor quality, fragmented, limited in extent) and therefore the frequency of occurrence
and/or population levels may be low.

Known to Occur: The species in question has been positively identified as being present
(for sedentary species) or as using the survey area as habitat for some other purpose (for
non-sedentary/mobile species) during field surveys within or near the survey area. This
information may have been obtained by direct observation of individuals or by way of
secondary evidence (e.g. tracks, foraging debris, scats). In some cases, while a species
may be classified as known to occur, habitat may be marginal (e.g. poor quality,
fragmented, limited in extent) and therefore the frequency of occurrence and/or population
levels may be low.
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Lounge Lizard Sand Pits — Flora and Fauna Assessment

4.2 Field Assessment

4.2.1 Vegetation Types
Four vegetation types were identified within the survey area. These vegetation types were

identified within three landform types and comprised of three major vegetation groups
according to the NVIS, Major Vegetation Group (MVG) definition (Table 4-4). These vegetation
types were represented by a total of 30 Families, 75 Genera and 179 Taxa as listed in
Appendix 3. A map showing the vegetation types present in the survey area is provided in
Figure 4-1.
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Lounge Lizard Sand Pits — Flora and Fauna Assessment

4.2.2 Vegetation Condition
Based on the vegetation condition rating scale adapted from Keighery, 1994 and Trudgen,

1988 (Appendix 4), vegetation was rated as ‘Very Good’ (Figure 4-2). ‘Very Good’ condition
depicts vegetation structure altered by obvious signs of disturbance, for example by repeated
fires, the presence of some more aggressive weeds, dieback, logging and grazing.
Disturbance within the survey area was a result of existing mining infrastructure and
exploration gridlines.

Botanica Consulting 35



Buiynsuo) eoluejog

eale AaAIns ay} UIlym uonipuod uonelabap :z-y ainbi4

| :UoISIap i .
0G Uo7 pAYAD -uonoalolg ooo ON. F CO@N#@Q@\/ —vwhmw_o l
oo — | pace) AGA
wid T oy : uonIpuo) uoneebap
wooo0'L 00S 0 ealy Aenins [
uonipuod :O_umu0m0>
008552 000852 00S¥S. 000¥S2 00S€S. 000€S2 006252 000252 00S162 000LGZ 005062
) ,
o
o
[=e)
o
4
o
o
wn
=]
o
<t
o
o
o
o
D
o
<t
[(e]
o
o
v
[*2]
o
<t
[(e]
<]
(o=
(=]
m 4
e
[(e] i & 3
7 . . ! . . & ..\ /
- ‘. - i LS M |
o B
wn A -h
= \ B
gmmmn 000852 00S+S. 000¥S2 00S€S. 000€S2 005252 000252 005162 000LG2 005062 8

JUBLISSASSY eune- pue eioj{ — S)id pues pJezi] abuno
pajiwiI] sealy ulajSsp)




Western Areas Limited
Lounge Lizard Sand Pits — Flora and Fauna Assessment

4.2.3 Fauna Habitat
The broad scale terrestrial fauna habitats within the survey area presented below are based

on vegetation and associated landforms identified during the flora and vegetation assessment.
The extent of the identified fauna habitats and a summary description of each are provided in
Table 4-5 below.
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ST CONSULTING

Based on the habitats present within the survey area, a list of expected vertebrate fauna
species likely to occur in the survey area was compiled from information obtained during the
literature review and is presented in Appendix 6. The results of some previous fauna surveys
carried out in the general area are also summarised in this species listing as are the DBCA
NatureMap database search results.

Not all species listed in existing databases and publications as potentially occurring within the
region (i.e. EPBC Act Threatened Fauna and Migratory species lists, DBCA NatureMap Fauna
Database and various publications) are considered likely to be present within the survey area.
The list of potential fauna takes into consideration that firstly the species in question is not
known to be locally/regionally extinct and secondly that suitable habitat for each species, as
identified during the habitat assessment, is present within the survey area, though compiling
an accurate list has limitations (see Section 3.3 Survey limitations and constraints).

Table 4-6 summarises the numbers of potential species based on vertebrate class considered
likely to be present in the general vicinity of the survey area based on the complete list held
Appendix 6. This list has been developed based on the complete list provided in Appendix 6
and using a precautionary approach adopted for the assessment. At any one time, only a
subset of the listed potential species is likely to be present within the bounds of the survey
area.

Table 4-6: Summary of Potential Vertebrate Fauna Species

Potential

Total Potential Potential
number of
number of ) number of number of
potential Sl migratory priority
: protected . .
species . species species
species

Amphibians 12 0 0 0
Reptiles 65 0 0 1
Birds 121 3 0 1
Non-Volant Mammals 236 1 0 1
Volant Mammals (Bats) 9 0 0 1
Total 2306 4 0 4

Superscript = number of introduced species included in the total. Note: Where a species state and federal conservation status
is different, the highest category is used.

4.2.4 Introduced Species
No introduced flora or fauna species were recorded during the survey.
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4.2.5 Significant Flora
According to the EPA Environmental Factor Guideline for Flora and Vegetation (EPA, 2016a)

significant flora includes:

o flora being identified as threatened or priority species;

e locally endemic flora or flora associated with a restricted habitat type (e.g. surface
water or groundwater dependent ecosystems);

¢ new species or anomalous features that indicate a potential new species;

o flora representative of the range of a species (particularly, at the extremes of range,
recently discovered range extensions, or isolated outliers of the main range);

e unusual species, including restricted subspecies, varieties or naturally occurring
hybrids; and

o flora with relictual status, being representative of taxonomic groups that no longer
occur widely in the broader landscape.

No Threatened flora were identified within the survey area. Three Priority flora taxa were
identified within the survey area, each of which have been previously recorded by Botanica
(2013) and Astron (2014); Eutaxia hirsuta (P2), Microcorys sp. Forrestania (V. English 2004)
(P4) and Rinzia triplex (P3). Two additional Priority Flora are listed on the DBCA database as
occurring within the survey area; Rinzia torquata (P3) and Verticordia gracilis (P3) however to
date neither record has been able to be confirmed. These records were obtained during
previous flora surveys conducted by Frost O’Connor and Associates in 2004/ 2005 and have
not been identified despite numerous searches. GPS coordinates of taxa recorded within the
survey area is provided in Table 4-7 and shown in Figure 4-4.

No other significant flora (as described above) was identified within the survey area. A map
showing regional Threatened and Priority Flora records in relation to the survey area is
provided in Appendix 2.
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CONSULTING

Table 4-7: Significant Flora recorded within the survey area

Taxon Coordinates Image

50H 751662 6409206°
50H 751274 6408561
50H 751276 6408603
50H 751276 6408606
Eutaxia hirsuta (P2) | 50H 751277 6408606
50H 751277 6408605
50H 751279 6408604
50H 751281 6408623
50H 751425 6408949

50H 754547 6410246

Microcorys sp.
Forrestania (V.
English 2004) (P4)

50H 754796 64098142
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CONSULTING

Taxon

Rinzia triplex (P3)

Coordinates

50H 753722 64092622

" DBCA record (2018a); 2 Botanica record (2013); 3 Astron record (2014)
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4.2.6 Significant Vegetation
According to the EPA Environmental Factor Guideline for Flora and Vegetation (EPA, 2016b)

significant vegetation includes:
e vegetation being identified as threatened or priority ecological communities;
e vegetation with restricted distribution;
e vegetation subject to a high degree of historical impact from threatening processes;
e vegetation which provides a role as a refuge; and
e vegetation providing an important function required to maintain ecological integrity of
a significant ecosystem.

The survey area is located adjacent to the spatially mapped 500m buffer of the Ironcap Hills
Vegetation Complexes (North Ironcap) obtained from the DBCA communities database. This
Priority Ecological Community is managed by the DBCA as a Priority 3 Ecological Community.
This vegetation community was first described by Newbey and Hnatiuk (1988) during the
biological survey of the Lake Johnston-Hyden area as a BIF complex and was considered one
of seven unique vegetation communities to the Lake Johnston-Hyden area. The description of
the North Ironcap BIF complex is provided below:

The complex vegetation on banded ironstone formation had a number of species dominant at
different sites. Low trees (Acacia lasiocalyx and Eucalyptus flocktoniae [Merrit]) were rare.
Mallees of Eucalyptus. aff. wandoo (E. livida, E. capillosa subsp. polyclada) were usually
present in small areas partially lateritized, while E. eremophila occurred rarely. Tall shrubs that
were occasionally present included Allocasuarina campestris ssp. campestris (also low
shrub), A. corniculata, Banksia sphaerocarpa var. dolichostyla (Ironcaps), Calothamnus
quadrifidus (also low shrub), Dryandra aff. cersioides, Grevillea pterosperma, Hakea
Subsulcata, H. scoparia, Leptospermum erubescens, Melaleuca fulgens, M. uncinata,
Santalum acuminatum and Trymalium aff. ledifolium; low shrubs were Acacia sulcata var.
platyphylla, Acacia sp. (KRN 5226), Chamelaucium ciliatum (south), Cryptandra miliaris,
Dodonaea adenophora, D. amblyophylla (west), Dryandra sp. (KRN 5229), Melaleuca
cordata, Phebalium filifolium, P. microphyllum, P. tuberculosum ssp. tuberculosum, P. aff.
tuberculosum and Platysace maxwellii (west); perennial grasses of Spartochloa scirpoidea;
and sedges of Lepidosperma drummondii, L. viscidum var. viscidum, Lepidosperma sp. (KRN
5232), Lepidosperma sp. (KRN 5233) and Lepidosperma sp. (KRN 6488).

No banded ironstone was identified within the survey area and the vegetation complex
described above was not represented within the survey area.

According to the DPIRD (2018) Vegetation Association GIS file, the BIF complex within the
Greater North Ironcap area is classified by pre-European vegetation association Forrestania
1413; Shrublands; Acacia, Casuarina & Melaleuca thicket which is represented in both the
Southern Cross and Western Mallee subregion. This vegetation association does not occur
within the survey area (see Section 2.3).

No other significant vegetation (as described above) was identified within the survey area. A
map showing the total extent of Priority Ecological Communities in relation to the survey area
is provided in Appendix 2.
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4.2.7 Significant Fauna

According to the EPA Environmental Factor Guideline for Terrestrial Fauna (EPA, 2016d)
significant fauna includes:
¢ Fauna being identified as a threatened or priority species;

e Fauna species with restricted distribution;
e Fauna subject to a high degree of historical impact from threatening processes; and

e Fauna providing an important function required to maintain the ecological integrity of
a significant ecosystem.

No significant fauna were observed during the survey. The current status of some species on
site and/or in the general area is difficult to determine, however, based on the habitats present
and, in some cases, direct observations or recent nearby records, the following species of
conservation significance can be regarded as possibly utilising the survey area for some
purpose at times, these being:

o Lake Cronin Snake Paroplocephalus atriceps - P4 (DBCA Priority Species)
Status of this species in the survey area is difficult to determine but it has been listed as
potentially present as the survey area falls within/near the species documented range.
The species does however appear to be very uncommon given the paucity of documented
records in the immediate vicinity. Given the small size of the survey area and the
presence of large expanses of similar habitat in surrounding areas, potential impacts are
anticipated to be non-existent/negligible.

e Carnaby's Black-Cockatoo Calyptorhynchus latirostris - Endangered (EPBC Act
and BC Act)
Listed as a potential species as it has infrequently been recorded in the general area.
Expected to only occur very occasionally in small transient groups. The survey area
contains no potential breeding habitat for this species. No impact on this species
conservation status is anticipated.

e Western Rosella (inland ssp) Platycercus icterotis subsp. xanthogenys - P4 (DBCA
Priority Species)
Listed as a potential species as it has infrequently been recorded in the general area.
Expected to only occur very occasionally in small transient groups. The survey area
contains no potential breeding habitat for this species. No impact on this species
conservation status is anticipated.

e Malleefowl Leipoa ocellata— Vulnerable (EPBC Act and BC Act)
Listed as a potential species as it has previously been recorded in the general area. No
evidence of recent malleefowl activity (active mounds, tracks, feathers or bird
observations etc.) was however observed within the survey area and therefore it is
expected only to occur occasionally as transient individuals. No impact on this species
conservation status is anticipated.
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e Peregrine Falcon Falco peregrinus — Other Specially Protected (BC Act)
This species potentially utilises some sections of the survey area as part of a much larger
home range, though records in this area are uncommon. It would not breed within the
survey area. No impact on this species conservation status will occur.

e Western Brush Wallaby Notamacropus irma - P4 (DBCA Priority Species

Listed as a potential species as it has infrequently been recorded in the general area.
Expected to only occur very occasionally as individuals/pairs if at all. Given the small size
of the survey area and the presence of large expanses of similar habitat in surrounding
areas, potential impacts anticipated to be non-existent/negligible.

e  Chuditch Dasyurus geoffroii - Vulnerable (EPBC Act and BC Act)
Listed as a potential species as it has previously been recorded in the general area.
Possibly occurs as occasional transient individuals only. Given the small size of the
survey area and the presence of large expanses of similar habitat in surrounding areas,
potential impacts anticipated to be non-existent/negligible.

o Central Long-eared Bat Nyctophilus major tor — P4 (DBCA Priority Species)
Listed as a potential species as the survey area falls within the species documented
range. The species does however appear to be uncommon in the general area given the
lack of documented records in the immediate vicinity. The survey area represents
potential foraging habitat but lacks refuge habitat (hollow bearing trees). No impact on
this species conservation status is anticipated.

It should be noted that while habitats onsite for one or more of the species listed above are
considered possibly suitable, some or all may be marginal in extent/quality and therefore the
fauna species considered as possibly occurring may in fact only visit the area for short periods
as infrequent vagrants.

A number of other species of conservation significance, while possibly present in the general
area and/or the local region are not listed as potential species due to the survey area being
outside of their currently recognised range, a lack of suitable habitat or known/very likely local
or regional extinction (and no subsequent recruitment from adjoining areas).
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4.3 Matters of National Environmental Significance

4.3.1 Environment Protection and Biodiversity Conservation Act 1999
The EPBC Act protects matters of national environmental significance, and is used by the
Commonwealth DAWE to list threatened taxa and ecological communities into categories
based on the criteria set out in the Act (www.environment.gov.au/epbc/index.html). The Act
provides a national environmental assessment and approval system for proposed
developments and enforces strict penalties for unauthorised actions that may affect matters
of national environmental significance. Matters of national environmental significance as
defined by the Commonwealth EPBC Act include:

e Nationally threatened flora species;
World heritage properties;
National heritage places;
Wetlands of international importance (often called ‘Ramsar’ wetlands after the
international treaty under which such wetlands are listed);
Nationally threatened ecological communities;
Commonwealth marine area;
The Great Barrier Reef Marine Park; and
Nuclear actions (including uranium mining) a water resource, in relation to coal seam
gas development and large coal mining development.

No matters of national environmental significance as defined by the Commonwealth EPBC
Act were identified within the survey area.

4.4 Relevant State Legislation
4.4.1 Environmental Protection Act WA 1986

The EP Act provides for the prevention, control and abatement of pollution and environmental
harm, for the conservation, preservation, protection, enhancement and management of the
environment. The Act is administered by The Department of Water and Environment
Regulation (DWER), which is the State Government’s environmental regulatory agency.

Under Section 51C of the EP Act and the Environmental Protection (Clearing of Native
Vegetation) Regulations (Regulations) WA 2004 any clearing of native vegetation in Western
Australia that is not eligible for exemption under Schedule 6 of the EP Act 1986 or under the
Regulations 2004 requires a clearing permit from the DWER or DMIRS. Under Section 51A
of the EP Act 1986 native vegetation includes aquatic and terrestrial vegetation indigenous to
Western Australia, and intentionally planted vegetation declared by regulation to be native
vegetation, but not vegetation planted in a plantation or planted with commercial intent.
Section 51A of the EP Act 1986 defines clearing as “the killing or destruction of; the removal
of; the severing or ringbarking of trunks or stems of; or the doing of substantial damage to
some or all of the native vegetation in an area, including the flooding of land, the burning of
vegetation, the grazing of stock or an act or activity that results in the above”. Exemptions
under Schedule 6 of the EP Act and the EP Regulations do not apply in ESAs as declared
under Section 51B of the EP Act or TEC listed under State and Commonwealth legislation.

No evidence of the survey area containing any TEC or Threatened Flora or Fauna was
identified during the survey. Approximately 375 ha of the survey area is located within an ESA
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which encompasses an approximate 10km radius of Lake Cronin as listed under the
Environmental Protection Act 1986 (EP Act).

4.4.2 Biodiversity Conservation Act 2016

This Act is used by the Western Australian DBCA for the conservation and protection of
biodiversity and biodiversity components in Western Australia and to promote the ecologically
sustainable use of biodiversity components in the State. Taxa are classified as ‘Threatened”
when their populations are geographically restricted or are threatened by local processes (see
following sections for Threatened definitions). Under this Act all native flora and fauna are
protected throughout the State. Financial penalties are enforced under this Act if threatened
species are collected without an appropriate licence.

Under Section 54(1) of the BC Act, habitat is eligible for listing as critical habitat if:

(a) it is critical to the survival of a threatened species or a threatened ecological community;
and
(b) its listing is otherwise in accordance with the ministerial guidelines.

No threatened species or critical habitat listed under the BC Act were recorded within the
survey area.

4.4.3 Conservation Reserves

The survey area is not located within a vested Conservation Reserve. The closest vested
Conservation Reserve is the Lake Cronin Nature Reserve, located approximately 4.5km north-
east of the survey area which is managed by DBCA as a Class A Reserve.

According to the EPA (2009) Advice on Conservation Values and Review of Nature Reserve
Proposals in the Lake Cronin Region, the survey area occurs within a 56,750ha area within
the mineralised greenstone belt in the Lake Cronin Region which is proposed to be managed
under Section 33(2) of the Conservation and Land Management Act 1984 (CALM Act) but not
formally reserved. A map showing conservation areas in relation to the survey area is provided
in Appendix 2.

4.5 Native Vegetation Clearing Principles

Based on the outcomes from the survey undertaken, as presented in this report, Botanica
provides the following comments regarding the native vegetation clearing principles listed
under Schedule 5 of the EP Act (Table 4-8).
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CONSULTING

Table 4-8: Assessment of development within the survey area against native vegetation

Letter

Principle

Native vegetation should not be
cleared if it:

(@)

comprises a high level of
biological diversity.

clearing principles

Assessment

Woodlands of the Southern Cross subregion
have a very high diversity of Eucalypts with as
many as 170 species occurring within the
subregion. The subregion also has a high
diversity of Acacia species however most
species (excluding Threatened and Priority
Flora species) are wide ranging and usually
occur in at least one, and often several,
adjoining subregions (Cowan, 2001). With the
exception of granite outcrops vegetation of the
Western Mallee subregion is not considered to
comprise of a high level of biodiversity
however it does contain a high number of
endemic species (Beecham & Danks, 2001).

Vegetation identified within the survey area is
not considered to be of high biological
diversity, and is well represented outside of the
survey area.

Outcome

Clearing is unlikely to
be at variance to this
principle

(b)

comprises the whole or
part of, or is necessary for
the maintenance of, a
significant  habitat  for
fauna indigenous to WA.

No significant fauna were observed within the
survey area. No evidence of Malleefowl
activity was identified during the targeted
survey. The survey area comprises of broad
fauna habitats that are typical of those in the
wider region. No unique fauna habitats (caves,
rocky outcrops/ pools etc.) occur within the
survey area. No water bodies (both perennial/
non-perennial) occur within the survey area.

Clearing is unlikely to
be at variance to this
principle

includes, or is necessary | No Threatened Flora taxa, pursuant to the BC | Clearing is not at
(c) for the continued | Act and the EPBC Act were identified within | variance to this

existence of rare flora. the survey area. principle

comprises the whole or

part of or is necessary for |\, TEG jisted under the EPBC Act or by the | C1earing is not at
(d) the maintenance of a o variance to  this

. BC Act occur within the survey area. .
threatened ecological principle
community (TEC).

(e)

is significant as a remnant
of native vegetation in an
area that has been
extensively cleared

The survey area occurs within the pre-
European Beard vegetation association
Forrestania 511 of the Southern Cross
subregion and Forrestania 2048 Western
Mallee subregion which retain >97% of their
original pre-European vegetation extent.

Clearing is unlikely to
be at variance to this
principle

(f)

is growing, in, or in
association with, an
environment associated
with a watercourse or
wetland

There are no inland waters (lakes/ playas) or
any perennial/ ephemeral drainage lines within
the survey area.

Clearing is unlikely to
be at variance to this
principle

(9)

Native vegetation should
not be cleared if the
clearing of the vegetation

is likely to cause
appreciable land
degradation.

The survey area occurs within the pre-
European Beard vegetation association
Forrestania 511 of the Southern Cross
subregion and Forrestania 2048 Western
Mallee subregion which retain >97% of their
original pre-European vegetation extent.
Clearing within these vegetation associations

Clearing is unlikely to
be at variance to this
principle
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Letter

Principle

Native vegetation should not be
cleared if it:

Assessment

is not likely to lead to land degradation issues
such as salinity, water logging or acidic soils.

Outcome

(h)

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

The survey area is not located within a
gazetted conservation area. According to the
EPA (2009) Advice on Conservation Values
and Review of Nature Reserve Proposals in
the Lake Cronin Region, the survey area
occurs within a 56,750ha area within the
mineralised greenstone belt in the Lake Cronin
Region which is proposed to be managed
under Section 33(2) of the CALM Act 1984 but
not formally reserved. Given the small size of
the survey area (54 ha) in relation to this
proposed management area (56,750ha)
significant impact to this land is unlikely.

Clearing is unlikely to
be at variance to this
principle

@)

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.

There are no inland waters (lakes/ playas) or
any perennial/ ephemeral drainage lines within
the survey area. Most rainfall is lost by
evaporation or surface runoff. Only a small
portion infiltrates the soil and recharges the
groundwater.

Clearing is unlikely to
be at variance to this
principle

0

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

Rainfall is highly variable with an average
annual rainfall of 339.6 mm and an
evaporation rate of 2000 mm. The region is not
prone to flooding and does not contain riparian
vegetation.

Clearing is unlikely to
be at variance to this
principle
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5 _Recommendations

o Clearing Permit approval under the EP Act is required prior to any clearing within the survey
area as the survey area is located within an ESA listed under the EP Act.

e Disturbance to Priority Flora taxa should be avoided where possible, including maintaining
a 10m exclusion zone surrounding Priority Flora. Should avoidance not be possible,
consultation with the DBCA Species and Communities Program is recommended prior to
clearing of Priority Flora.
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Appendix 1: Conservation Ratings BC Act and EPBC Act

Definitions of Conservation Significant Species
Code Category

State categories of threatened and priority species

Threatened Species (T)

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).

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
CR guidelines”.

Listed as critically endangered under section 19(1)(a) of the BC Act in accordance with the
criteria set out in section 20 and the ministerial guidelines. Published under schedule 1 of the
Wildlife Conservation (Specially Protected Fauna) Notice 2018 for critically endangered fauna
or the Wildlife Conservation (Rare Flora) Notice 2018 for critically endangered flora.

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”.
EN Listed as endangered under section 19(1)(b) of the BC Act in accordance with the criteria set
out in section 21 and the ministerial guidelines. Published under schedule 2 of the Wildlife
Conservation (Specially Protected Fauna) Notice 2018 for endangered fauna or the Wildlife
Conservation (Rare Flora) Notice 2018 for endangered flora.

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”.
vu Listed as vulnerable under section 19(1)(c) of the BC Act in accordance with the criteria set
out in section 22 and the ministerial guidelines. Published under schedule 3 of the Wildlife
Conservation (Specially Protected Fauna) Notice 2018 for vulnerable fauna or the Wildlife
Conservation (Rare Flora) Notice 2018 for vulnerable flora.

Extinct species
Listed by order of the Minister as extinct under section 23(1) of the BC Act as extinct or extinct in the wild.

Extinct

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
EX Act).

Published as presumed extinct under schedule 4 of the Wildlife Conservation (Specially
Protected Fauna) Notice 2018 for extinct fauna or the Wildlife Conservation (Rare Flora)
Notice 2018 for extinct flora.

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
EW 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.

Specially protected species

Listed by order of the Minister as specially protected under section 13(1) of the BC Act. Meeting one or more of
the following categories: species of special conservation interest; migratory species; cetaceans; species subject
to international agreement; or species otherwise in need of special protection.

Species that are listed as threatened species (critically endangered, endangered or vulnerable) or extinct
species under the BC Act cannot also be listed as Specially Protected species.

International Agreement/ Migratory

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).

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.

Published as migratory birds protected under an international agreement under schedule 5 of
the Wildlife Conservation (Specially Protected Fauna) Notice 2018.




Code Category

Species of special conservation interest

Fauna of special conservation need being species dependent on ongoing conservation
intervention to prevent it becoming eligible for listing as threatened, and listing is otherwise in
accordance with the ministerial guidelines (section 14 of the BC Act).

Published as conservation dependent fauna under schedule 6 of the Wildlife Conservation
(Specially Protected Fauna) Notice 2018.

Other specially protected species

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

Published as other specially protected fauna under schedule 7 of the Wildlife Conservation
(Specially Protected Fauna) Notice 2018.

CD

Priority species

Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are added to the
Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are ranked in order of
priority for survey and evaluation of conservation status so that consideration can be given to their declaration
as threatened fauna or flora.

Species that are adequately known, are rare but not threatened, or meet criteria for near threatened, or that
have been recently removed from the threatened species or other specially protected fauna lists for other than
taxonomic reasons, are placed in Priority 4. These species require regular monitoring.

Assessment of Priority codes is based on the Western Australian distribution of the species, unless the
distribution in WA is part of a contiguous population extending into adjacent States, as defined by the known
spread of locations.

Priority 1: Poorly-known species

Species that are known from one or a few locations (generally five or less) which are
potentially at risk. All occurrences are either: very small; or on lands not managed for
conservation, e.g. agricultural or pastoral lands, urban areas, road and rail reserves, gravel
P1 reserves and active mineral leases; or otherwise under threat of habitat destruction or
degradation. Species may be included if they are comparatively well known from one or more
locations but do not meet adequacy of survey requirements and appear to be under
immediate threat from known threatening processes. Such species are in urgent need of
further survey.

Priority 2: Poorly-known species

Species that are known from one or a few locations (generally five or less), some of which
are on lands managed primarily for nature conservation, e.g. national parks, conservation
P2 parks, nature reserves and other lands with secure tenure being managed for conservation.
Species may be included if they are comparatively well known from one or more locations but
do not meet adequacy of survey requirements and appear to be under threat from known
threatening processes. Such species are in urgent need of further survey.

Priority 3: Poorly-known species

Species that are known from several locations, and the species does not appear to be under
imminent threat, or from few but widespread locations with either large population size or
P3 significant remaining areas of apparently suitable habitat, much of it not under imminent
threat. Species may be included if they are comparatively well known from several locations
but do not meet adequacy of survey requirements and known threatening processes exist
that could affect them. Such species are in need of further survey.

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

(a) Rare. Species that are considered to have been adequately surveyed, or for which
sufficient knowledge is available, and that are considered not currently threatened or in need
of special protection but could be if present circumstances change. These species are usually
P4 represented on conservation lands.

(b) Near Threatened. Species that are considered to have been adequately surveyed and that
are close to qualifying for vulnerable but are not listed as Conservation Dependent.

(c) Species that have been removed from the list of threatened species during the past five
years for reasons other than taxonomy.

Commonwealth categories of threatened species

EX Extinct
Taxa where there is no reasonable doubt that the last member of the species has died.

Extinct in the Wild

Taxa where it is known only to survive in cultivation, in captivity or as a naturalised population
EW well outside its past range; or it has not been recorded in its known and/or expected habitat,
at appropriate seasons, anywhere in its past range, despite exhaustive surveys over a time
frame appropriate to its life cycle and form.

Critically Endangered

CR Taxa that are facing an extremely high risk of extinction in the wild in the immediate future, as
determined in accordance with the prescribed criteria.

Endangered

EN Taxa which are not critically endangered and is facing a very high risk of extinction in the wild
in the near future, as determined in accordance with the prescribed criteria.




Code Category

Vulnerable

VU Taxa which are not critically endangered or endangered and is facing a high risk of extinction
in the wild in the medium-term future, as determined in accordance with the prescribed
criteria.

Conservation Dependent

Taxa which are the focus of a specific conservation program the cessation of which would
result in the species becoming vulnerable, endangered or critically endangered; or (b) the
following subparagraphs are satisfied:

(i) the species is a species of fish;

cD (i) the species is the focus of a plan of management that provides for actions necessary
to stop the decline of, and support the recovery of, the species so that its chances of long
term survival in nature are maximised,;

(iii) the plan of management is in force under a law of the Commonwealth or of a State
or Territory;
(iv) cessation of the plan of management would adversely affect the conservation status

of the species.

Definitions of Conservation Significant Communities
Category

Code Category

State categories of Threatened Ecological Communities (TEC)

Presumed Totally Destroyed

An ecological community will be listed as Presumed Totally Destroyed if there are no recent
records of the community being extant and either of the following applies:

PD
e records within the last 50 years have not been confirmed despite thorough searches

or known likely habitats or;

e all occurrences recorded within the last 50 years have since been destroyed.
Critically Endangered

An ecological community will be listed as Critically Endangered when it has been adequately
surveyed and is found to be facing an extremely high risk of total destruction in the immediate
future, meeting any one of the following criteria:

The estimated geographic range and distribution has been reduced by at least 90% and is
CR either continuing to decline with total destruction imminent, or is unlikely to be substantially
rehabilitated in the immediate future due to modification;

The current distribution is limited i.e. highly restricted, having very few small or isolated
occurrences, or covering a small area;

The ecological community is highly modified with potential of being rehabilitated in the
immediate future.

Endangered

An ecological community will be listed as Endangered when it has been adequately surveyed
and is not Critically Endangered but is facing a very high risk of total destruction in the near
future. The ecological community must meet any one of the following criteria:

The estimated geographic range and distribution has been reduced by at least 70% and is

EN either continuing to decline with total destruction imminent in the short-term future, or is unlikely
to be substantially rehabilitated in the short-term future due to modification;

The current distribution is limited i.e. highly restricted, having very few small or isolated
occurrences, or covering a small area;

The ecological community is highly modified with potential of being rehabilitated in the short-
term future.

Vulnerable

An ecological community will be listed as Vulnerable when it has been adequately surveyed
and is not Critically Endangered or Endangered but is facing high risk of total destruction in the
medium to long term future. The ecological community must meet any one of the following
criteria:

VU The ecological community exists largely as modified occurrences that are likely to be able to be
substantially restored or rehabilitated;

The ecological community may already be modified and would be vulnerable to threatening
process, and restricted in range or distribution;

The ecological community may be widespread but has potential to move to a higher threat
category due to existing or impending threatening processes.




Category

Code Category

Commonwealth categories of Threatened Ecological Communities (TEC)

Critically Endangered
CE If, at that time, an ecological community is facing an extremely high risk of extinction in the wild
in the immediate future (indicative timeframe being the next 10 years).

Endangered
EN If, at that time, an ecological community is not critically endangered but is facing a very high
risk of extinction in the wild in the near future (indicative timeframe being the next 20 years).

Vulnerable

If, at that time, an ecological community is not critically endangered or endangered, but is
facing a high risk of extinction in the wild in the medium—term future (indicative timeframe being
the next 50 years).

Priority Ecological Communities (PEC)

Poorly-known ecological communities

VU

P1 Ecological communities with apparently few, small occurrences, all or most not actively
managed for conservation (e.g. within agricultural or pastoral lands, urban areas, active mineral
leases) and for which current threats exist.

Poorly-known ecological communities

Communities that are known from few small occurrences, all or most of which are actively
P2 managed for conservation (e.g. within national parks, conservation parks, nature reserves,
State forest, un-allocated Crown land, water reserves, etc.) and not under imminent threat of
destruction or degradation.

Poorly known ecological communities

Communities that are known from several to many occurrences, a significant number or area of
which are not under threat of habitat destruction or degradation or:

Communities known from a few widespread occurrences, which are either large or within

P3 significant remaining areas of habitat in which other occurrences may occur, much of it not
under imminent threat, or;

Communities made up of large, and/or widespread occurrences, that may or not be
represented in the reserve system, but are under threat of modification across much of their
range from processes such as grazing and inappropriate fire regimes.

Ecological communities that are adequately known, rare but not threatened or meet
P4 criteria for near threatened, or that have been recently removed from the threatened list. These
communities require regular monitoring.

Conservation Dependent ecological communities

PS Ecological communities that are not threatened but are subject to a specific conservation
program, the cessation of which would result in the community becoming threatened within five
years.




Appendix 2: Regional map of the survey area in relation to conservation areas
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Appendix 3: List of species identified within each vegetation type
Red text-Priority species (WAHERB, 2021)

Apiaceae Platysace deflexa
Apiaceae Platysace maxwellii
Asparagaceae Lomandra effusa
Asparagaceae Lomandra mucronata
Asteraceae Olearia dampieri subsp. eremicola
Asteraceae Olearia lanuginosa
Asteraceae Olearia muelleri
Boraginaceae Halgania andromedifolia
Boraginaceae Halgania lavandulacea
Boryaceae Borya constricta
Casuarinaceae Allocasuarina acutivalvis
Casuarinaceae Allocasuarina campestris
Casuarinaceae Allocasuarina corniculata
Casuarinaceae Allocasuarina decussata
Casuarinaceae Allocasuarina humilis
Casuarinaceae Allocasuarina microstachya
Celastraceae Psammomoya choretroides
Chenopodiaceae Atriplex vesicaria
Chenopodiaceae Chenopodium curvispicatum
Chenopodiaceae Maireana pyramidata
Chenopodiaceae Rhagodia preissii subsp. preissii
Chenopodiaceae Sclerolaena diacantha
Chenopodiaceae Sclerolaena uniflora
Convolvulaceae Wilsonia humilis
Cupressaceae Callitris canescens
Cupressaceae Callitris preissii
Cyperaceae Gahnia ancistrophylla
Cyperaceae Lepidosperma drummondii
Cyperaceae Lepidosperma sanguinolentum
Cyperaceae Schoenus brevisetis
Dasypogonaceae Calectasia valida
Dilleniaceae Hibbertia ancistrophylla
Dilleniaceae Hibbertia gracilipes
Ericaceae Leucopogon sp. Coujinup (Burgman 1085)
Ericaceae Leucopogon sp. Wheatbelt (S. Murray 257)
Ericaceae Lysinema ciliatum
Ericaceae Styphelia epacridis
Ericaceae Styphelia serratifolia
Ericaceae Styphelia conostephioides
Ericaceae Styphelia dielsianus
Ericaceae Styphelia lissanthoides
Euphorbiaceae Bertya dimerostigma
Fabaceae Acacia assimilis subsp. atroviridis
Fabaceae Acacia binata
Fabaceae Acacia brachyclada
Fabaceae Acacia deficiens
Fabaceae Acacia densiflora
Fabaceae Acacia eremophila var. eremophila




Fabaceae Acacia erinacea
Fabaceae Acacia fragilis
Fabaceae Acacia hemiteles
Fabaceae Acacia heteroneura var. jutsonii
Fabaceae Acacia intricata
Fabaceae Acacia leptopetala
Fabaceae Acacia neurophylla subsp. erugata
Fabaceae Acacia sulcata var. platyphylla
Fabaceae Aotus sp. Tortile (G.J. Keighery 3767)
Fabaceae Aotus tietkensii
Fabaceae Chorizema aciculare subsp. aciculare
Fabaceae Daviesia benthamii
Fabaceae Daviesia brachyphylla
Fabaceae Daviesia lancifolia
Fabaceae Daviesia nematophylla
Fabaceae Daviesia pachyloma
Fabaceae Dillwynia divaricata
Fabaceae Dillwynia uncinata
Fabaceae Eutaxia hirsuta (P2)
Fabaceae Gastrolobium melanocarpum
Fabaceae Gastrolobium spinosum
Fabaceae Gastrolobium trilobum
Fabaceae Gompholobium gompholobioides
Fabaceae Jacksonia nematoclada
Fabaceae Senna artemisioides subsp. filifolia
Fabaceae Templetonia egena
Fabaceae Templetonia sulcata
Goodeniaceae Coopernookia strophiolata
Goodeniaceae Dampiera angulata
Goodeniaceae Dampiera eriocephala
Goodeniaceae Goodenia pinifolia
Goodeniaceae Scaevola spinescens
Haloragaceae Glischrocaryon roei
Hemerocallidaceae Dianella revoluta
Lamiaceae Dasymalla terminalis
Lamiaceae Hemiphora lanata
Lamiaceae Microcorys sp. Forrestania(é\zi.) English 2004)
Lamiaceae Westringia cephalantha
Lamiaceae Westringia rigida
Lauraceae Cassytha glabella
Lauraceae Cassytha melantha
Myrtaceae Balaustion pulcherrimum
Myrtaceae Beaufortia interstans
Myrtaceae Beaufortia schaueri
Myrtaceae Calytrix breviseta subsp. stipulosa
Myrtaceae Calytrix duplistipulata
Myrtaceae Calytrix violacea
Myrtaceae Cyathostemon ambiguus
Myrtaceae Cyathostemon tenuifolius
Myrtaceae Darwinia inconspicua
Myrtaceae Eucalyptus calycogona




Myrtaceae Eucalyptus celastroides subsp. celastroides
Myrtaceae Eucalyptus cylindriflora
Myrtaceae Eucalyptus cylindrocarpa
Myrtaceae Eucalyptus horistes
Myrtaceae Eucalyptus pileata
Myrtaceae Eucalyptus platycorys
Myrtaceae Eucalyptus polita
Myrtaceae Eucalyptus rigidula
Myrtaceae Eucalyptus salmonophloia
Myrtaceae Eucalyptus tenera
Myrtaceae Eucalyptus transcontinentalis
Myrtaceae Leptospermum erubescens
Myrtaceae Leptospermum roei
Myrtaceae Leptospermum spinescens
Myrtaceae Melaleuca acuminata
Myrtaceae Melaleuca adnata
Myrtaceae Melaleuca calyptroides
Myrtaceae Melaleuca cordata
Myrtaceae Melaleuca cucullata
Myrtaceae Melaleuca eleuterostachya
Myrtaceae Melaleuca elliptica
Myrtaceae Melaleuca hamata
Myrtaceae Melaleuca lateriflora
Myrtaceae Melaleuca laxiflora
Myrtaceae Melaleuca pauperiflora subsp. fastigiata
Myrtaceae Melaleuca pauperiflora subsp. pauperiflora
Myrtaceae Melaleuca radula
Myrtaceae Melaleuca teuthidoides
Myrtaceae Melaleuca thyoides
Myrtaceae Melaleuca uncinata
Myrtaceae Micromyrtus obovata
Myrtaceae Rinzia triplex (P3)
Myrtaceae Thryptomene kochii
Myrtaceae Verticordia chrysantha
Myrtaceae Verticordia roei
Olacaceae Olax benthamiana
Pittosporaceae Marianthus bicolor
Proteaceae Banksia cirsioides
Proteaceae Banksia elderiana
Proteaceae Banksia erythrocephala
Proteaceae Banksia laevigata subsp. laevigata
Proteaceae Banksia sessilis
Proteaceae Grevillea acuaria
Proteaceae Grevillea cagiana
Proteaceae Grevillea eriostachya
Proteaceae Grevillea eryngioides
Proteaceae Grevillea huegelii
Proteaceae Grevillea incrassata
Proteaceae Grevillea obliquistigma
Proteaceae Grevillea oncogyne
Proteaceae Grevillea pterosperma




CLP-EW1 SLP-MWS1 SP-H1 SP-H2

Proteaceae Grevillea shuttleworthiana subsp. obovata * *
Proteaceae Hakea corymbosa * *
Proteaceae Hakea cygna subsp. cygna *
Proteaceae Hakea incrassata *
Proteaceae Hakea multilineata * *
Proteaceae Hakea newbeyana *
Proteaceae Hakea platysperma *
Proteaceae Hakea scoparia * * * *
Proteaceae Isopogon scabriusculus *
Proteaceae Persoonia coriacea * *
Proteaceae Persoonia helix * * *
Proteaceae Petrophile circinata *
Proteaceae Petrophile stricta *
Proteaceae Petrophile teretifolia *
Rutaceae Boronia inornata *
Rutaceae Drummondita hassellii *
Rutaceae Microcybe albiflora *
Rutaceae Microcybe ambigua *
Rutaceae Microcybe multiflora *
Rutaceae Phebalium filifolium *
Santalaceae Exocarpos aphyllus *
Santalaceae Exocarpos sparteus * * *
Santalaceae Leptomeria preissiana *
Santalaceae Santalum acuminatum * * * *
Sapindaceae Dodonaea bursariifolia *
Scrophulariaceae Eremophila densiflora *
Scrophulariaceae Eremophila dichroantha *
Scrophulariaceae Eremophila drummondii * *
Thymelaeaceae Pimelea aeruginosa *




Vegetation

Condition
Rating

Appendix 4: Vegetation Condition Rating

South West and Interzone Botanical

Provinces

Eremaean and Northern Botanical
Provinces

Pristine

Pristine or nearly so, no obvious signs of
disturbance or damage caused by human
activities since European settlement.

Excellent

Vegetation structure intact, disturbance
affecting individual species and weeds are
non-aggressive species. Damage to trees
caused by fire, the presence of non-
aggressive weeds and occasional vehicle
tracks.

Pristine or nearly so, no obvious signs of
damage caused by human activities
since European settlement.

Very Good

Vegetation structure altered, obvious signs
of disturbance. Disturbance to vegetation
structure caused by repeated fires, the
presence of some more aggressive weeds,
dieback, logging and grazing.

Some relatively slight signs of damage
caused by human activities since
European settlement. For example,
some signs of damage to tree trunks
caused by repeated fire, the presence of
some relatively non-aggressive weeds,
or occasional vehicle tracks.

Good

Vegetation structure significantly altered by
very obvious signs of multiple disturbances.
Retains basic vegetation structure or ability
to regenerate it. Disturbance to vegetation
structure caused by very frequent fires, the
presence of very aggressive weeds, partial
clearing, dieback and grazing.

More obvious signs of damage caused
by human activity since European
settlement, including some obvious
impact on the vegetation structure such
as that caused by low levels of grazing
or slightly aggressive weeds.

Poor

Still retains basic vegetation structure or
ability to regenerate it after very obvious
impacts of human activities since
European settlement, such as grazing,
partial clearing, frequent fires or
aggressive weeds.

Degraded

Basic  vegetation structure severely
impacted by disturbance. Scope for
regeneration but not to a state approaching
good condition without intensive
management. Disturbance to vegetation
structure caused by very frequent fires, the
presence of very aggressive weeds at high
density, partial clearing, dieback and
grazing.

Severely impacted by grazing, very
frequent fires, clearing or a combination
of these activities. Scope for some
regeneration but not to a state
approaching good condition without
intensive management. Usually with a
number of weed species present
including very aggressive species.

Completely
Degraded

The structure of the vegetation is no longer
intact and the area is completely or almost
completely without native species. These
areas are often described as ‘'parkland
cleared' with the flora comprising weed or
crop species with isolated native trees and
shrubs.

Areas that are completely or almost
completely without native species in the
structure of their vegetation; i.e. areas
that are cleared or ‘parkland cleared’
with their flora comprising weed or crop
species with isolated native trees or
shrubs.




Appendix 5: Conservation Significant Flora within 40km of the survey area

Conservation Code Likelihood

EPBC BC  Priority Description (WAHERB, 2021) of
Act Act Listing Occurrence

Diffuse, much-branched shrub, 0.5-
1.5 m high. Fl. yellow, Aug. Red-
brown sandy loam. Undulating plains,
along drainage lines.

Acacia asepala P2 Unlikely

Low, spreading, domed shrub, 0.3-1
m high. Fl. yellow, Oct to Dec or Jan
Acacia kerryana P2 to Feb. Granitic loamy sand, stony Unlikely
clayey loam or clayey sand. Low
stony ridges, undulating plains.

Dense shrub, 0.5-1.2 m high. FI.
yellow, Jul to Oct. White/grey sand,
clayey sand, gravelly soils. Flats,
along drainage lines.

Rounded to obconic, single-
stemmed or much-branched shrub,
Acacia repanda P3 0.5-2 m high, bark 'minni-ritchi'. FI. Unlikely

yellow, Jun to Aug. Loam, sandy or
gravelly loam. Near granite outcrops.

Acacia lanuginophylla EN VU Unlikely

Acacia sp. Mt Holland (B.

Ellery BE 1147) P1 No description available Possible
Anticoryne melanosperma P3 No description available Possible
Austrostipa sp. Carlingup
Road (S. Kern & R. Jasper P1 No description available Possible

LCH 18459)
Austrostipa sp. Mt Holland
(W.A. Thompson & J. Allen P1 No description available Possible
948)
Baeckea sp. Blue Haze
Mine (P. Armstrong P1 No description available Possible
06/910)
Baeckea sp. Crossroads
(B.L. Rye & M.E. Trudgen P1 No description available Possible
241186)
Baeckea sp. Forrestania P1 No description available Possible

(K.R. Newbey 1105)

Narrow, open, upright shrub, to 1.3
m high. Fl. pink, Jun to Oct. Yellow-

Baeckea sp. Hatter Hill orange coarse sandy loam with

(K.R. Newbey 3284) P3 laterite gravel, red-brown sandy Possible
loam with quartz pebbles. Undulating
plains.
Baeckea sp. Koonadgin
(B.L. Rye & M.E. Trudgen P3 No description available Possible
BLR 241137)
Upright, spreading, moderately open
Baeckea sp. Lake Cronin P1 shrub. FI. white/pink, Oct. Well- Possible
(K.R. Newbey 9191) drained gravelly sands. Moderately
exposed, gently undulating plain.
Erect, open shrub, to 0.4 m high. FI.
Baeckea sp. North Ironcap e .
(R.J. Cranfield 10580) P1 white/pink, Qct. Red clay. Gently Possible
undulating sandplains.
Baeckea sp. Sheoaks Open shrub, to 0.3 m high. FI.
Rocks (M.E. Trudgen P1 white/pink, Nov. Yellow-brown silty Unlikely
MET5452) sand. Mid-upper gentle slopes.
Prostrate, ?lignotuberous shrub, to
Banksia rufa subsp. 0.45 m high. Fl. cream-yellow, Jul to .
P3 . Possible
flavescens Aug. Sandy loam or sand with
gravel.
Banksia sphaerocarna var Lignotuberous shrub, 1-3 m high. FI.
Pl p ' VU VU yellow-orange, Mar to May. Lateritic Unlikely
dolichostyla
gravel, grey sand.
Densely branched, non-
Banksia viscida P3 lignotuberous shrub, 0.4-1 m high. Possible

Fl. yellow-orange, Jul to Oct.
Gravelly soils. Lateritic rises.




Boronia revoluta

Conservation Code

EPBC
Act

EN

BC
Act

VU

Priority
Listing

Description (WAHERB, 2021)

Shrub, 0.4-0.8 m high. Fl. pink, Jul to
Aug. Stony sandy loam or sand.
Plains, hillsides & summits.

Likelihood
of
Occurrence

Unlikely

Boronia westringioides

P2

Erect shrub, 0.2-0.75 m high. FI.
pink, Jul to Sep. Loamy sand. Plains.

Possible

Brachyloma nguba

P1

Erect, compact to spreading, mid-
dense shrub, to 0.8 m high, leaves
discolorous, usually 2-3 mm long;
style 0.2-0.25 mm long; disc
truncate. Fl. red, Apr to May. White
to brown sandy clay, shallow sandy
loam. Open mallee woodland,
mallee scrub, flat plains.

Possible

Brachyloma stenolobum

P1

No description available

Possible

Caladenia graniticola

EN

Tuberous, perennial, herb, to 0.21 m
high, plant usually single flowered.
Fl. green-yellow, Oct. Gritty sandy

clay, granite. Near low exposed rock

outcrops.

Unlikely

Caladenia hoffmanii

EN

EN

Tuberous, perennial, herb, 0.13-0.3
m high. Fl. green & yellow & red,
Aug to Oct. Clay, loam, laterite,

granite. Rocky outcrops and
hillsides, ridges, swamps and gullies.

Unlikely

Calamphoreus inflatus

P4

Erect, spreading shrub, 0.4-1.6 m
high, to 2 m wide. Fl. blue-
purple/green, Oct to Dec or Feb to
Mar. Clay loam with ironstone
gravel. Flats, disturbed sites.

Possible

Calectasia pignattiana

VU

VU

Rhizomatous, prickly herb, to 0.5 m
high. FI. blue-purple, Aug to Oct.
Sand to sandy clay over granite or
laterite, gravel. Plains and gentle
slopes.

Unlikely

Calytrix nematoclada

P3

Shrub, 0.15-0.5(-1) m high. Fl.
purple-pink, Sep or Nov to Dec or
Jan. Yellow or grey sand.
Sandplains.

Possible

Chorizema circinale

P3

Prostrate, scrambling, wiry shrub, to
0.4 m high. Fl. yellow & orange &
red, Sep to Dec. Yellow sand, sandy
clay with gravel. Flats, margin of
gravel pit.

Possible

Comesperma calcicola

P3

Soft perennial, herb, to 0.3 m high.
Fl. pink, Oct to Dec or Jan.
Calcareous or semi-saline clay
loams, limestone. Areas around
saline water.

Unlikely

Conospermum
sigmoideum

P2

Erect shrub, 0.2-0.5 m high. Fl. blue,
Aug to Sep. Yellow sand.

Unlikely

Cryptandra polyclada
subsp. polyclada

P3

Mat-forming or upright shrub, 0.1-0.7
m high. Fl. white/cream, Jan to May
or Aug or Oct. Sand. Sandplains.

Possible

Dampiera orchardii

P2

Erect perennial, herb, 0.2-0.4 m
high. Sand.

Possible

Dampiera scaevolina

P1

Erect to ascending perennial, herb or
shrub, 0.2-0.5 m high. FI. blue/white,
Sep to Nov. Sandy & gravelly sails.

Possible

Daviesia elongata subsp.

implexa

P3

Spreading or sprawling shrub, 0.4-1
m high. Fl. yellow/orange & red, Sep.
Sand & laterite.

Possible

Daviesia implexa

P3

No description available

Possible

Dicrastylis capitellata

P1

Low spreading shrub, 0.2-0.25 m
high. Fl. blue-purple, May. Loamy
sand, sandy loam.

Possible




Conservation Code

Likelihood
Description (WAHERB, 2021) of
Occurrence

EPBC BC
Act Act

Priority
Listing

Elatine macrocalyx

P3

Prostrate, glabrous, mat-forming
annual, herb, sepals 2-3mm long,
fruit indehiscent. Fl. white, May to

Oct (probably opportunistic). Shallow
sands over clay. Margins of playa
lakes and clay pans.

Unlikely

Eremophila biserrata

P4

Prostrate shrub, to 3 m wide. FI.
green/yellow-green, Sep to Nov or
Mar. Sandy or sandy clay soils.
Alluvial flats, salt flats & lakes.

Unlikely

Eremophila racemosa

P4

Erect shrub, 0.5-1.7 m high. FI.
purple-pink-red/white, Mar or Aug to
Dec. Sandy or stony loam, clay
loam. Undulating plains, roadsides.

Possible

Eremophila verticillata

EN

CR

Low spreading shrub, up to 0.8 m

high, to 1 m wide. Fl. purple-violet,

Nov to Dec. Clay loam, loam over
limestone.

Unlikely

Eucalyptus cerasiformis

P4

Mallee, 2-3.5 m high, bark smooth,
grey to brown. Fl. yellow, Dec or Jan
to Mar. Red loamy soils.

Possible

Eucalyptus deflexa

P4

(Mallee), 1-3 m high, bark smooth.
Fl. pink/cream-white, Mar or May to
Oct. Clay loam, sandy loam, white or
yellow sand, often with gravel. Flat
areas & slight rises.

Possible

Eucalyptus exigua

P3

Mallee, 2-5 m high, bark smooth. Fl.
white-cream, Mar. Sandy loam,
white sand. Sandplains.

Possible

Eucalyptus georgei subsp.
fulgida

P4

Tree, 4-20 m high, bark smooth,
often hanging in ribbons. FI. cream-
white. Sandy loam, clayey sand.
Slight depressions.

Unlikely

Eucalyptus myriadena
subsp. parviflora

P1

Mallee or tree, 3-10 m high, bark
rough, coarse & flaky on trunk,
smooth above. Loam. Swamps,
plains.

Unlikely

Eucalyptus recta

EN

\V)

Tree, to 15 m high, bark smooth.
Sandy laterite.

Unlikely

Eucalyptus retusa

P1

No description available

Possible

Eucalyptus steedmanii

VU

VU

Tree, 2-8(-12) m high, bark smooth.
Fl. white, Jan to Mar. Gravelly loam
over ironstone, sand. Low hills,
undulating plains.

Unlikely

Eutaxia acanthoclada

P3

Compact, mat-forming, prostrate
shrub, to 0.3 m high. FI.
yellow/orange/red, Oct to Nov. Light
brown sandy clay, shallow sandy
loam, red clay over banded
ironstone, gravel. Gently undulating
plains.

Unlikely

Eutaxia hirsuta

P2

Erect, shrub, spindly shrub (broom-
like). Stems terete, glabrous;
pustules or glands absent.

Known to
occur?

Eutaxia lasiocalyx

P2

Low, spreading, multi-stemmed

shrub, to 0.15 m high. FI. yellow,
Nov. Red sandy loam, laterite and
quartz gravel. Gentle lower slopes.

Unlikely

Eutaxia nanophylla

P3

Straggly, rounded shrub, to 0.35 m
high. FI. Yellow & orange & red, Oct
to Nov. Clayey sand, red clay,
stoney clayey loam. Low-lying areas,
damp flats, slopes, undulating plains,
low stony ridges.

Unlikely




Conservation Code Likelihood
EPBC BC  Priority Description (WAHERB, 2021) of
Act Act Listing Occurrence
Straggling shrub, to 0.5 m high. FI.
Orange & yellow & brown, Aug or
Eutaxia rubricarina P3 Oct. Gravelly sand, grey to pinkish- Unlikely
white sandy clay, red loam. Flats,
slopes, valley floors, road verges.
Eutaxia sp. North Ironcap _ . .
(P. Armstrong PA 06/898) P1 No description available Possible
Frankenia drummondii P3 Prostrate shrub. Fl. white. Sand. Unlikely
Lake edges.
Low, bushy shrub, to 0.6 m high. FI.
Gastrolobium tenue P1 Orange & red & purple, Sep to Oct. Unlikely
Yellow sand or sandy clay.
Undulating dunes, stony outcrops.
Dense, prickly shrub, 0.5-2.8 m high.
Grevillea aneura P4 Fl. red, Jun or Aug to Dec or Jan. Possible
Sand, sandy clay, gravel.
Grevillea neodissecta P4 No description available Possible
Erect, bushy, non-lignotuberous
Grevillea insignis subsp. P3 shrub, 1-2 m high. Fl. red/pink & Unlikel
elliotii cream & white, Oct. Gravelly sand or y
loam over ironstone. Hilltops or rises.
Spreading to  prostrate, non-
Grevillea pilosa subsp. P3 lignotuberous shrub, 0.4-1.2 m high. Unlikel
redacta Fl. red, Feb or Oct or Dec. Sand, y
laterite.
Loose, prostrate shrub, 0.04-0.1 m
high, 0.8-1.2 m wide. FI. cream-
Grevillea prostrata P4 white/pink-red, Aug to Dec or Jan. Possible
White, grey or yellow sand, gravel.
Sandplains.
Shrubs, 1 m high; branchlets hairy,
Guichenotia anota P1 not glaucous. Leaves alternate, 10- Possible
25 mm long
Erect, compact shrub, ca 0.35 m
Guichenotia asteriskos P2 high. FI. white, Sep to Oct. Sandy Possible
clay or loam with gravel.
Shrub, 0.4-1.5 m high. Sand, sandy
Gyrostemon ditrigynus P4 clay, loam. Plains, low ironstone Unlikely
ridges.
Ascending to erect annual, herb,
. . 0.02-0.08(-0.2) m high. FI. white- .
Haegiela tatei P4 vellow, Aug to Nov. Clay, sandy Unlikely
loam, gypsum. Saline habitats.
Spindly, erect to spreading shrub,
Hemigenia sp. Newdegate P1 0.2-0.45 m high, to 0.5 m wide. FI. Possible
(E. Bishop 75) blue/purple, Sep to Oct. Clay loam.
Disturbed sites.
Hibbertia axillibarba p1 | Shrub,to 0.7 m high. Fl. yellow, Sep | oy
to Oct. Lateritic soil. Ranges.
Shrub, to 0.4 m high. Fl. yellow, Aug
Hibbertia carinata P1 to Sep. Well-drained gravelly sand, Possible
yellow sand with gravel.
Shrub, to 0.5 m high. Fl. yellow, Sep
to Nov. White to yellow sand, brown
Hibbertia pachyphylla P3 sandy gravel, gravelly loam, laterite, Possible
granite, quartz. Undulating plains,
low rises, valley floors.
Hydrocotyle eichleri P3 No description available Possible
Hysterobaeckea pterocera P1 No description available Possible
Annual, grass-like or herb (sedge),
0.03-0.055 m high, glumes 0.8-1.2
. Lo mm long; stamens 1(-2); style .
Isolepis australiensis P3 branches 3: nut with abaxial angle Unlikely
acute. Fl. Jun or Sep. Silty sand,
sandy clay. Lake margins, pools.
Labichea rossii P1 No description available Possible




Conservation Code Likelihood
EPBC BC Priority Description (WAHERB, 2021) of
Act Act Listing Occurrence
Tufted rhizomatous, herb (sedge),
Lepidosperma leaves 0.15-0.42 m high, culms and
: P1 leaves distichous. Yellow sandy loam Unlikely
amantiferrum . .
with banded ironstone gravel and
rocks. Gentle lower slopes.
Tufted rhizomatous, perennial, herb
(sedge), leaves 0.16-0.38 m high,
Lepidosperma ferriculmen P1 culms and leaves distichous. Well- Unlikely
drained orange-red sandy loam with
banded ironstone gravel and rocks.
Stony slopes.
Tufted rhizomatous, perennial, herb
(sedge), leaves 0.31-0.53 m high,
culms and leaves distichous. Pale
, .. orange skeletal sandy loam with .
Lepidosperma lyonsii P4 bandged ironstone gra)</el & rock, Unlikely
well-drained shallow stony loamy
with quartz. Gentle hill slopes, upper
slopes of large hill.
Multi-stemmed, spreading shrub, 1-4
Melaleuca macronychia P3 m high, leaves broadly elliptic. FI. Unlikely
subsp. trygonoides red, Feb or Jul to Aug or Oct. Sandy
soils. Granite outcrops.
Melaleuca ochroma P3 No description available Possible
Prostrate or erect shrub, 0.35-0.4 m
Microcorys sp. Forrestania P4 high. FI. white/purple, Jan or Apr. Known to
(V. English 2004) Yellow sandy clay or red-brown clay. occur?
Open woodland or cleared areas.
M'C(rg_c/iﬁfuzpbxtzggg?nd P1 No description available Possible
Microseris walteri P3 No description available Possible
Erect or straggling shrub, 0.2-1 m
high. FI. yellow-orange, Oct or Jan.
Mirbelia densiflora P3 Stony loam, loamy sand. Small Unlikely
ridges, breakaways, undulating
plains.
Mirbelia taxifolia P1 Shrub, 0.6-0.9 m high. Fl. orange- | 5 o i1
yellow, Sep. Red or yellow sand.
Notisia intonsa P3 No description available Possible
Erect, few-stemmed shrub, 0.6-1.2
Olearia laciniifolia P2 whi t’g/;éﬂgwf','wﬂ;’% p;g:!év%/hi te Unlikely
sand. Around playa lakes.
Orianthera exilis P2 No description available Possible
Oxymyrrhine plicata P3 No description available Possible
The flower spike has 1-3 flowers
that are brown and yellow in colour.
Paragoodia crenulata CE VU The flowering period is from July to Unlikely
August. This species is thought to
require disturbance (DEC, 2010)
Pityrodia scab_ra subsp. P3 No description available Possible
dendrotricha
Pity rOdéarosvf,)ﬁ \;'é%agr; (A.P. P3 No description available Possible
Pterostylis echinulata P3 No description available Possible
Dense, prostrate, domed shrub, to
0.07 m high. Fl. yellow, Mar. White
to yellow sand or sandy loam, sandy
Pultenaea daena P3 or loamy clay, gravel, limestone, Unlikely
dolomite, laterite. Gently undulating
plains, adjacent to salt lakes, in
disturbed areas.
Rinzia torquata P3 No description available Known 1t°
occur
Rinzia triplex P3 No description available Known1 t2°
occur®




Roycea pycnophylloides

Conservation Code

EPBC
Act

EN

BC
Act

VU

Priority
Listing

Description (WAHERB, 2021)

Perennial, herb, forming densely
branched, silvery mats to 1 m wide.
Fl. Sep. Sandy soils, clay. Saline
flats.

Likelihood
of
Occurrence

Unlikely

Scaevola tortuosa

P1

Ascending perennial, herb, 0.1-0.2 m
high. FI. blue-purple/pink, Oct.
Sandy clay. Margins of salt lakes.

Unlikely

Seringia adenogyna

P3

No description available

Possible

Stenanthemum liberum

P1

Dwarf shrub, ca 0.5 m high. Yellow
sandy loam over laterite.

Unlikely

Stylidium sejunctum

P3

Caespitose perennial, herb, 0.25-
0.45 m high, Leaves tufted, linear to
narrowly oblanceolate, 10-30 cm
long, 0.8-4 mm wide, apex acute to
mucronate, margin involute,
glabrous to scabrous. Membraneous
scale leaves present at base of
mature leaves. Scape glandular
throughout. Inflorescence paniculate.
Fl. white/pink-purple, Sep to Nov.
Clayey sand or loam, laterite.
Outcrops, upper slopes,
breakaways. Mallee and
Allocasuarina shrubland.

Unlikely

Stylidium thylax

P2

Creeping perennial, herb, 0.04-0.08
m high, Leaves adpressed to stem,
ovate to lanceolate, 0.1-0.4 cm long,
0.6-1.5 mm wide, apex mucronate,
margin hyaline, glabrous.
Inflorescence uni-flowered, pedicels
glandular. Fl. white, Oct. Sand.
Gentle slopes and plains. Heath,
mallee shrubland.

Possible

Stylidium validum

P1

Caespitose perennial, herb, 0.06-0.3
m high, Leaves tufted, oblanceolate,
1.5-10 cm long, 2.2-6 mm wide,
apex acute to acuminate, margin
entire, glabrous, glaucous. Scape
glabrous. Inflorescence paniculate.
Fl. white/pink, Sep to Oct. Clayey
sand or loam, ironstone, greenstone
gravel. Hillslopes and hilltops.
Eucalypt woodland, mallee
shrubland.

Unlikely

Teucrium diabolicum

P3

Compact, dwarf shrub, 0.1 m high, to
0.1 m wide. FI. white, Apr. Hills, road
verges.

Unlikely

Tetratheca aphylla subsp.
megacarpa

VU

VU

Shrub, to 0.35 m high. Yellow sand,
brown sandy loam, yellow-brown
clay loam, gravel, laterite. Rises and
ridges.

Unlikely

Thysanotus lavanduliflorus

P1

Caespitose perennial, herb (with
tuberous roots), to 0.25 m high. FI.
purple, Nov to Dec. Sand, sandy
loam.

Possible

Thysanotus sp. Yellowdine
(A.S. George 6040)

P2

No description available

Possible

Tribonanthes purpurea

VU

AV

Tuberous, perennial, herb, 0.03-0.04
m high. FI. pink-purple, Aug.
Seasonally wet soils in moss swards
& herbfields among granite rocks.

Unlikely

Verticordia gracilis

P3

Low, slender shrub, 0.15-0.6 m high.
Fl. pink, Oct to Nov. Yellow sand,
gravelly sand, sandy loam.

Known to
occur’

Verticordia multiflora
subsp. solox

P2

Erect to spreading shrub, 0.2-0.6 m

high. Fl. yellow, Oct to Dec or Jan.

Yellow sand over gravel, sand over
granite.

Unlikely




Conservation Code Likelihood

EPBC BC  Priority Description (WAHERB, 2021) of
Act Act Listing Occurrence

. . . Spreading shrub, 0.3-0.8 m high. FI.

Verticordia slaminosa var. | gn | wu green-yellow/yellow-brown, Jul to Unlikely
4 Oct. Soil pockets. Granite outcrops.

Shrub, 0.2-0.6(-1.3) m high. FI.
Verticordia stenopetala P3 ?J::/F;'(gﬁg; ;p;ﬁgegégg:igezeﬁi t?]r Possible
gravel. Undulating plains.




Appendix 6: Potential Fauna Species List
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