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Executive Summary

Eco Logical Australia was engaged by Arc Infrastructure Pty Ltd to undertake a Reconnaissance flora and
vegetation survey and Basic fauna survey of proposed laydown areas and existing access tracks adjacent
to the rail line running between Millendon Junction to Gingin, Western Australia. Surveys were required
to identify the potential presence of conservation significant flora species, vegetation communities or
fauna habitats in the survey areas prior to submission of an application for a Native Vegetation Clearing
Permit.

The field survey was conducted from 4™ to 7™ October 2021 in accordance with the Environmental
Protection Authority Technical Guidance: Flora and Vegetation Surveys for Environmental Impact
Assessment (2016) and the Environmental Protection Authority Technical Guidance: Terrestrial
Vertebrate Fauna Surveys for Environmental Impact Assessment (2020). Vegetation communities were
described from 34 relevés established across seven proposed laydown and 18 proposed access track
survey areas.

A total of 153 flora taxa (97 native and 56 introduced taxa) from 106 genera and 48 families were
recorded from the 34 relevés (105 taxa) and from opportunistic collections (49 additional taxa).
Individual flora species and assemblages recorded in the survey areas are considered to be typical of the
local area and broader region. One Threatened flora species, Grevillea curviloba, listed as Endangered
under both the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) and the State Biodiversity Conservation Act 2016 (BC Act), was recorded within six access track
survey areas. A total of 265 Grevillea curviloba individuals were recorded, 20 plants within relevés and
the remainder recorded opportunistically. One individual of the Priority flora species, Grevillea
evanescens, listed as Priority 1 by the Department of Biodiversity, Conservation and Attractions (DBCA),
was recorded within an access track survey area. Following the field survey, six conservation significant
flora species were assessed as having Potential to occur. A very high proportion (37%) of the total
number of flora species recorded in the survey areas were introduced (weed) species. This was expected
given the highly disturbed and fragmented nature of the vegetation of the survey areas. Four of the
recorded weed species are listed as Declared Pests under the State Biosecurity and Agriculture
Management Act 2007: Bridal Creeper (*Asparagus asparagoides); Arum Lily (*Zantedeschia
aethiopica); One-leaf Cape Tulip (*Moraea flaccida); and Paterson’s Curse (*Echium plantagineum).
Bridal Creeper is also listed as a Weed of National Significance.

A total of eight broad vegetation communities, four comprising shrublands and four woodlands, were
delineated and mapped within the survey areas. Cleared areas, including previously cleared vehicle
access tracks and cleared areas adjacent to the rail line, covered approximately one-third (35.5%) of the
survey areas. The BsppW vegetation community comprised floristic and structural characteristics
associated with the Banksia Woodlands of the Swan Coastal Plain Threatened Ecological Community
(TEC). The full four-stage assessment against key diagnostic characteristics for this TEC resulted in one
2.5 ha patch of vegetation within the survey areas being assessed as Likely to represent the Banksia
Woodlands TEC. Itis noted that this assessment is based on results from a reconnaissance level survey.

Following the field survey, four other TECs were assessed as having Potential to occur in the survey
areas: Clay Pans of the Swan Coastal Plain; Corymbia calophylla - Xanthorrhoea preissii woodlands and
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shrublands of the Swan Coastal Plain; Shrublands and Woodlands on Muchea Limestone of the Swan
Coastal Plain; and Shrublands and Woodlands on Perth to Gingin ironstone (Perth to Gingin ironstone
association) of the Swan Coastal Plain. All TEC likelihood assessments were based on outcomes of a
reconnaissance level survey and a such a precautionary approach was taken to likelihood scenarios. In
order to confirm the presence/absence of potential TECs and determine potential sub-components of
those TECs within the survey area a Detailed flora and vegetation survey would be required.

Vegetation condition within the survey areas was highly variable ranging from Completely Degraded to
Very Good, with most of the intact native vegetation rated as Good or Degraded (33.9% and 33.6% of
the vegetated area, respectively). Disturbances included large sections of clearing including rail lines
and vehicle access tracks, high coverage of weed species and the presence of some highly invasive
weeds, and minor rubbish.

A total of 47 vertebrate fauna species were recorded during the Basic fauna survey, comprising 37 birds,
six mammals (four introduced species), three reptiles and one amphibian. The species recorded
represent a snapshot of the fauna occurring within the survey area, and it is therefore likely that more
species occur than were observed during the survey. Three Threatened fauna species were recorded
during the field survey: Carnaby's Cockatoo (Calyptorhynchus latirostris, listed as Endangered under
both the EPBC Act and BC Act); Baudin’s Cockatoo (Calyptorhynchus baudinii, listed as Endangered under
both the EPBC Act and the BC Act); and Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso,
listed as Vulnerable under both the EPBC Act and the BC Act). No Priority fauna species as listed by
DBCA were recorded within the survey area. Following the field survey, two species of the remaining
20 conservation significant fauna species identified from the desktop assessment were considered as
having Potential to occur within the survey area: Douglas' Broad-headed Bee (Hesperocolletes douglasi,
listed as Critically Endangered under the EPBC Act and the BC Act); and a short-tongued bee (Leioproctus
douglasiellus, listed as Critically Endangered under the EPBC Act and Endangered under the EPBC Act).

A total of five fauna habitats were recorded within the survey area. Fauna habitats within the survey
area are considered to provide suitable habitat for a number of terrestrial and avian fauna, with the
habitats providing a mix of suitable vegetation, substrate and microhabitats suitable for a variety of
fauna species. Majority of bird species recorded during the field survey are widespread and common
species, including nectivores, insectivores and granivores. The most widespread fauna habitat was
Mixed shrubland, which occurred across approximately half (49.4%) of the intact native vegetated area.
Cleared areas covered approximately one-third of the survey area (35.5%). Field observations indicated
that these areas are likely used by fauna for movement between vegetated areas.

For the purposes of a Reconnaissance flora and vegetation survey and Basic fauna survey adequate data
were collected to define and assess the presence of flora, vegetation and fauna within the survey area.
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1. Introduction

1.1. Project overview

Eco Logical Australia (ELA) was engaged by Arc Infrastructure Pty Ltd (Arc) to undertake an in-season
Reconnaissance flora and vegetation survey and Basic fauna survey of proposed laydown areas and
existing access tracks adjacent to the rail line running between Millendon Junction (23 km northeast of
the Perth CBD) to Gingin (approximately 90 km north of Perth) in the northern Swan Coastal Plain,
Western Australia (Figure 1). Ecological surveys were required to identify the potential presence of
conservation significant flora species, vegetation communities or fauna habitats in the survey areas prior
to submission of an application for a Native Vegetation Clearing Permit.

The project comprises seven proposed laydown survey areas with a total area of 3.20 ha, spaced along
approximately 60 km of rail line, and 18 access track survey areas with a total length of 27.6 km, spaced
along approximately 50 km of rail line.

It is noted that all findings and conclusions presented in the following report are based on results from
a Reconnaissance Level flora survey and Basic Level Fauna survey, and as such further work may be
required to confirm values.

1.2. Scope of Works

The purpose of this assessment was to provide information on the ecological values of the survey areas,
in particular the presence of any conservation significant flora species or fauna habitats. The specific
scope of works includes:

e A brief desktop assessment prior to commencing the field survey to identify conservation
significant species and communities which have the potential to occur within the survey areas;

e A Reconnaissance flora and vegetation survey, undertaken in accordance with the
Environmental Protection Authority (EPA) Technical Guidance: Flora and Vegetation Surveys for
Environmental Impact Assessment (EPA 2016); and

e A Basic fauna survey, undertaken in accordance with the EPA Technical Guidance: Terrestrial
Vertebrate Fauna Surveys for Environmental Impact Assessment (EPA 2020).

1.3. Environmental setting

1.3.1. Bioregion

The Interim Biogeographic Regionalisation for Australia (IBRA) currently classifies 89 bioregions across
Australia, based on a range of biotic and abiotic factors such as climate, vegetation, fauna, geology and
landform (Thackway and Cresswell 1995; Department of Agriculture, Water and the Environment
[DAWE] 2021a). These bioregions are currently further refined into 419 sub-regions representing more
localised and homogenous geomorphological units in each bioregion (DAWE 2021a). IBRA divides
Western Australia into 26 biogeographic regions and 53 subregions based on dominant landscape
characteristics of climate, lithology, geology, landform and vegetation (DAWE 2021a).

The survey areas are located in the Swan Coastal Plain bioregion (SWA), with all survey areas except
three located in the Perth (SWAO02) subregion. The SWAOQ2 subregion is described as a low lying coastal
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plain, mainly covered with woodlands. Vegetation broadly comprises heath and/or Tuart woodlands on
limestone, Banksia and Jarrah-Banksia woodlands on Quaternary marine dunes of various ages, Marri
on colluvial and alluvials, and a complex series of seasonal wetlands (Mitchell et al. 2002). Survey areas
LDO5, LD0O6 and LDO7 (Gingin) are located in the Dandaragan Plateau (SWAOQ1) subregion, described as
a plateau of marine sediments mantled by sands and laterites. The vegetation is characterised by
Banksia low woodland, Jarrah - Marri woodland, Marri woodland, and by scrub-heaths on laterite
pavement and on gravelly sandplains (Desmond 2001).

1.3.2. Climate
The Swan Coastal Plain IBRA regions experiences a warm, Mediterranean climate with hot dry summers
and mild wet winters (Mitchell et al. 2002, Desmond 2001).

Based on climate data from the Bureau of Meteorology (BoM) Pearce RAAF weather station (station
number 9053; rainfall data 2001 — 2021) located in the middle of the survey areas, the survey areas
receive an annual average rainfall of 599 mm, with approximately half of the annual rainfall occurring
during the months of June, July and August (BoM 2021a). Mean maximum air temperatures range from
18.3°CinJuly to 33.7°Cin January, and mean minimum temperatures range from 8.0°Cin July and August
to 17.8°Cin February (BoM 2021a).

In the nine months preceding the field survey (no data were recorded October-December 2020), Pearce
RAAF weather station received a total of 629 mm of rainfall which is above the long-term average for
the area for those months (535 mm). A total of 372 mm was recorded in the three months prior to the
field survey, which is higher than the long-term average for the same period (287 mm).

1.3.3. Geology, landforms and soils

The Perth subregion soils and substrate are composed of colluvial and aeolian sands, alluvial river flats,
and coastal limestone. Three phases of Quaternary marine sand dune development provide relief, with
the youngest system, Quindalup, closest to the coast and the Spearwood and Bassendean systems
further east (Mitchell et al. 2002). The Dandaragan Plateau subregion is bounded by the Derby and
Dandaragan faults and comprises Cretaceous marine sediments mantled by sands and laterites
(Desmond 2001).

Soil-landscape mapping prepared by the Department of Primary Industries and Regional Development
(DPIRD), provides an inventory and condition survey of lands at a 1: 250,000 scale (DPIRD 2020a). The
survey areas are situated within four soil-landscape systems (Table 1).

Table 1: Soil-landscape systems mapped in the survey areas (ref)

Survey System System Name Landforms and Soils Vegetation
Area Code
LDO5, 222Da Dandaragan Subdued dissected lateritic plateau, Marri woodlands and shrublands.
LDOS6, undulating low hills and rises with narrow
LDO7 alluvial plains. Variable deep sands and
sandy gravels plus minor earths, duplexes
and clays.
AT18 222Ch Coonambidgee Footslopes of sand, on the western margin  Low woodland and shrubland with
of the Dandaragan Plateau. occasional trees. Species include

Banksia  prionotes, low and
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System  System Name Landforms and Soils Vegetation

Code

occasional stunted E. marginata

with Adenanthos spp.
AT03-  213Ya Yanga Poorly drained plain with pale sands and  Banksia-pricklybark-marri-swamp
AT18, deep sandy duplex, wet, semi-wet and sheoak-paperbark woodlands.
LDO3, saline wet soils.
LD04
ATO1, 213Pj Pinjarra Swan Coastal Plain from Perth to Capel. Variable vegetation includes Jarrah,
ATO02, Poorly drained coastal plain with variable marri, wandoo, paperbark sheoaks
ATO3, alluvial and aeolian soils. and rudis.
LDO1,
LD02

1.3.4. Regional vegetation

Vegetation type and extent have been mapped at a regional scale by Beard (1979) who categorised
vegetation into broad vegetation associations. Based on this mapping at a scale of 1:250,000, DPIRD
has compiled a list of vegetation extent and types across Western Australia (Shepherd et al. 2002).

Six vegetation associations occur across the project area (DPIRD 2020b; Table 2). Only one association,
Bassendean 949, has more than half (56%) of its total pre-European extent remaining within the Perth
subregion, while the other five vegetation associations each have less than one-quarter of their pre-
European extents remaining in their subregions (DBCA 2019a).

Table 2: Beard (1979) Vegetation Associations in the survey areas (DPIRD 2020b)

. Pre-European Current extent in ..
Survey Vegetation % Remaining in

. Description extent in IBRA IBRA subregion X
area association . IBRA subregion
subregion (ha) (ha)

Jarrah, marri and wandoo

LDOS5,
Lo Eucalyptus marginata,
LDO6,  Gingin 999 . 102,177 9,441 9.2
Corymbia calophylla, E.

LDO7
wandoo.
AT13- Woodland / Low
AT18, Pinjarra 1018 woodland / Low forest or 13,946 2,418 17.3
LDO4 Woodland

Jarrah, marri and wandoo
. Eucalyptus marginata,
AT17 Pinjarra 999 i 763 161 21.1
Corymbia calophylla, E.

wandoo.
ATO1-

ATO3,

. Eucalyptus marginata,
ATO7-  Pinjarra4 . 13,108 1,922 14.7
AT12 Corymbia calophylla, E.

LDO3

Jarrah, marri and wandoo

wandoo.

Other acacia, banksia,

peppermint, cypress pine,

casuarina, York gum 184,476 104,129 56.5
Acacia spp., Banksia spp.,

AT03- Bassendean
ATO6 949

Agonis flexuosa, Callitris
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Pre-European Current extent in
Description extent in IBRA IBRA subregion
subregion (ha) (ha)

Vegetation % Remaining in

association

IBRA subregion

spp., Allocasuarina spp.,
Eucalyptus loxophleba.

Jarrah, marri and wandoo

LDO1, . Eucalyptus marginata,
Pinjarra 1009 X 18,183 2,982 16.4
LD02 Corymbia calophylla, E.
wandoo.

Vegetation within the Perth metropolitan area has been described by Heddle et al. (1980) as vegetation
complexes. The survey areas are located within six vegetation complexes (Table 3). None of the
complexes have more than half their Pre-European extent remaining within their respective
geomorphological province, and five complexes have less than one-quarter remaining.

Table 3: System 6 vegetation complexes within the survey areas (DBCA 2019)

(Extent is with respect to geomorphological province: Dandaragan Plateau for the Gingin complex, Swan Coastal Plain for the
other five complexes)
Pre-

Survey Vegetation e Current %
Description European

area complex extent (ha) Remaining
extent (ha)

Open woodland of Corymbia
LDOS, calophylla with second storey of
LDOS, Gingin 66 Ban.k5|a grand.|s e?nd Nuytsia

floribunda. Fringing woodland of
LDO7 Eucalyptus rudis - Melaleuca
rhaphiophylla along streams.

7,113 823 11.6

Predominantly a closed scrub of
ATO3- Melaleuca species and low open
AT1S, forest of Casuarina obesa on the flats
LDO3 Yanga 38 subject to inundation. On drier sites 26,176 4,269 16.31
! the vegetation reflects the adjacent
LDO4 vegetation complexes of Bassendean
and Coonambidgee.

Vegetation ranges from a low open

forest and low woodland of

Eucalyptus todtiana - Banksia
AT16, Coonambidgee 31 at.tenuata.— B. men.ziesii - B. ilicifolia 6,272 2851 45.5
AT17 with localised admixtures of B.

prionotes to an open woodland of

Corymbia calophylla - Banksia

species.

Mixture of low open forest of
Casuarina obesa and open woodland
of Corymbia calophylla - Eucalyptus
wandoo — E. marginata. Minor
components include closed scrub of
Melaleuca species and occurrence of
Actinostrobus pyramidalis (Swamp
Cypress).

ATO6 Beermullah 36 6,707 447 6.7

ATO1, A mixture of open forest to tall open

ATO2, Guildford 3p  forestof Corymbia calophylla - 90,513 4,608 5.1
LDO1 Eucalyptus wandoo — E. marginata

and woodland of E. wandoo (with

© ECO LOGICAL AUSTRALIA PTY LTD 4



Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Pre-
Survey Vegetation System e Current %
Description European

area complex 6 code extent (ha) Remaining
extent (ha)

rare occurrences of E. lane-poolei).
Minor components include E. rudis -
Melaleuca rhaphiophylla.

Fringing woodland of Eucalyptus
rudis - Melaleuca rhaphiophylla with
LD02 Swan 33 localised occurrence of low open 15,194 2,062 13.6
forest of Casuarina obesa and M.
cuticularis.

1.3.5. Hydrology
The survey areas fall within the Moore River (Gingin Brook sub-catchment) and Swan-Avon_Lower Swan
(Ellen Brook, Upper Swan and Susannah Brook sub-catchments) catchments (DWER 2018a).

The survey areas lie within the Ellen Brook Floodplain and several un-named Aquatic Groundwater
Dependent Ecosystems (GDEs) and several un-named Terrestrial GDEs (BoM 2021b).

1.3.6. Areas of conservation significance

Environmentally Sensitive Areas (ESAs) are defined in the Environmental Protection (Environmentally
Sensitive Areas) Notice 2005 under s51B of the EP Act. ESAs include areas declared as World Heritage,
included on the Register of the National Estate, defined wetlands, Bush Forever sites, vegetation
containing rare (Threatened) flora and/or TECs. A total of 32 ESAs intersect the survey area (DWER
2020b). There are no DBCA legislated lands or Bush Forever sites overlapping the project area (DBCA
2021a). Ellen Brook Swamp System is listed on the Directory of Important Wetlands in Australia (DBCA
2018a). This wetland is located with Twin Swamps Nature Reserve. Survey area ATO5S intersects Ellen
Brook Swamp System, but not the Nature Reserve, along its western edge.

© ECO LOGICAL AUSTRALIA PTY LTD 5
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2. Methodology

2.1. Brief desktop review

A brief desktop assessment prior to the field survey was undertaken to identify any potential
conservation significant species (including Threatened and Priority flora and fauna) and communities
which could potentially be present within the survey areas (see Appendix A for definitions).

Aerial photography for the survey areas was reviewed to identify extent of vegetation, relevant
landscape matters and any other relevant issues where possible.

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
Protected Matters Search Tool (PMST) for Threatened species and communities listed under the EPBC
Act (Department of Agriculture, Water and Environment [DAWE] 2021a) and the Department of
Biodiversity, Conservation and Attractions (DBCA) and Western Australian Museum (WAM) NatureMap
online database (DBCA 2007-2021) were used to search for information relating to conservation listed
flora, fauna and ecological communities in order to inform the field survey. These searches were carried
out using a buffer of 2 km around a continuous line joining all survey areas within the greater project
area.

An assessment of the likelihood of occurrence of any Threatened and Priority flora and fauna was carried
out using the criteria listed in Appendix B.

2.2. Field survey

2.2.1. Survey areas
The seven laydown survey areas were spaced from Gingin (LD07) to Millendon station (LD01) (

© ECO LOGICAL AUSTRALIA PTY LTD 7
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Table 4). Relevés were not completed in all laydown areas as there was not always a sufficient area of
intact native vegetation in which to place a relevé. Photographs of each laydown survey area are
presented in Appendix J: Survey Area Photographs.

The original access track survey areas comprised 18 sections from Bambun (Brand Hwy - AT18) to Upper
Swan (Apple St — AT01), were 5 m wide and followed existing tracks. The access track survey areas were
amended on 28" September 2021 to allow for alternative development areas. The amended areas were
shifted laterally or widened in some places to a maximum of 30 m. They did not include all the original
survey areas; in particular original access track survey areas AT18, AT15, AT08, AT06, ATO5, ATO1 were
not included in the amended access track survey areas. The priority for the field survey was to cover
the amended survey areas, and, where time allowed, adjacent parts of the original survey areas. Due
to this prioritisation, not all portions of the original access track survey areas were surveyed. Naming
conventions for the original access track survey areas were retained for the amended survey areas
(Table 5). Relevés were not completed in all access tracks survey areas as there was not always a
sufficient area of intact native vegetation in which to place a relevé. Photographs from the northern
and southern ends of each access track survey area are presented in Appendix J: Survey Area
Photograph:s.
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Table 4: Laydown survey areas

Area (ha) Location Relevés

LDO1 0.93 Millendon ELA34
LD02 0.46 Upper Swan (south of Nolan Ave) -
LDO3 0.85 Muchea Station ELA19
LD04 0.67 Bambun (Nullilla NR) -
LDO5 0.13 Gingin Station east -
LDO6 0.10 Gingin Station west ELAO1
LD0O7 0.07 Gingin northeast (Moondah Rd) -

Table 5: Access track survey areas

Included
Original .
" Combined
SurveY  Amended Location Relevés
Area Length (m)
Survey

Name Area
ATO1 None 129 Upper Swan (Apple St) -
ATO02 Partial 1215 Upper Swan (Lexia Ave) ELA32, ELA33
ATO03 Partial 946 The Vines (south of Maralla Rd) -

) ELA28, ELA29, ELA30,
ATO4 Partial 1754 Bullsbrook (north of Maralla Rd)

ELA31

ATO05 None 619 Bullsbrook (Twin Swamps NR) ELA27
ATO06 None 1791 Bullsbrook (Warbrook Rd) ELA25, ELA26
ATO7 580 Bullsbrook (West Rd) ELA24
ATO08 None 660 Muchea (Rutland Rd) ELA23
AT09 Partial 2729 Muchea (Almeira Pde) ELA20, ELA21
AT10 Partial 1086 Muchea (Brand Hwy interchange) ELA16, ELA17, ELA18
AT11 Partial 944 Muchea (north of Byrne Rd) ELA15
AT12 Partial 833 Chandala Plant (south) ELA14
AT13 Partial 1037 Chandala Plant (north) ELA13
AT14 Partial 1424 Muchea (south of Nolan Rd) ELA10, ELA11, ELA12
AT15 None 627 Muchea (Timaru Rd) ELA22

. e ELAOS, ELAOS6, ELAQ7,
AT16 Partial 7011 Breera (Airfield Rd)

ELAOS, ELAOS

AT17 Partial 3476 Bambun (Nullilla NR) ELAO2, ELAO3, ELAO4
AT18 None 889 Bambun (Brand Hwy) -
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2.2.2. Survey team and timing

The field survey was conducted by Emily Chetwin (Botanist) and Briana Wingfield (Ecologist) from 4*" to
7™ October 2021. The survey team’s roles and licences are provided in Table 6. No licence was required
for the Basic fauna survey.

Survey timing was consistent with EPA (2016) recommendations for undertaking primary flora and
vegetation surveys in the South-west Botanical Province (i.e. Spring [September to November]). Total
rainfall for the three months prior to the field survey at the Pearce RAAF weather station (#09053) was
372 mm, significantly higher than the long-term average (2001-2021) of 96 mm (Bureau of Meteorology
2021). The high rainfall resulted in long, narrow (5 m wide) pools of open water in several sections of
the existing access tracks, making access to some parts of the survey areas impossible, although in most
places vegetation could be observed from the accessible part of a survey area. Reproductive material
was present on many species during this survey, enabling confident flora species identification.

Table 6: Survey team

S e e

Flora taking licence: FB62000026-3
Project Manager; Field survey (flora and vegetation component);

Emily Chetwin . Threatened Flora Licence: TFL-124-
Reporting
2021
Briana . . . R
Winafield Field survey (flora, vegetation and fauna components); Reporting Flora taking licence: FB62000316
ingfie

2.2.3. Reconnaissance flora and vegetation survey
A Reconnaissance flora and vegetation survey was undertaken across the survey areas in accordance
with EPA Technical Guidance for flora and vegetation (EPA 2016).

A total of 34 relevés of 5 m radius were established across the survey areas (Appendix M: Maps — Survey
Effort). Dominant vegetation types were described with respect to dominant species, structure and
overall condition. The following data were recorded within each relevé:

e Sjte details (site name, number, observer/s, date and location);

e Broad vegetation type survey based on an assessment of the dominant flora species for the
three traditional strata (upper, mid and ground) and mapping extent; and

e Vegetation condition in accordance with the Keighery (1994) vegetation condition scale, as
provided in the EPA Technical Guidance (EPA 2016).

Suitable habitat of the survey areas was searched to identify any conservation significant flora or
vegetation communities potentially occurring, including:

e Threatened flora or Threatened Ecological Communities (TECs) listed under the EPBC Act;

e Threatened (Declared Rare) flora listed under the latest Western Australia Wildlife Conservation
(Rare Flora) Notice under the BC Act;

e Priority Ecological Communities (PECs) endorsed by the Western Australian Minister for the
Environment; and

e Priority flora listed by DBCA.

© ECO LOGICAL AUSTRALIA PTY LTD 10
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In addition, any encountered Declared Pests listed under the State Biosecurity and Agriculture
Management Act 2007 (BAM Act) or Weeds of National Significance (WoNS) were recorded and
mapped.

Photographs were taken at the start and end of every access track survey area section to ensure that
vegetation presence and accessibility were recorded at all entry points for the survey areas (Appendix
J: Survey Area Photographs).

Survey methodology involved personnel walking meandering traverses across the survey areas, with all
relevant vegetation types visited and areas of potential significant flora habitat traversed, with spacing
dependent on factors including suitable habitat, disturbance (e.g. cleared areas), landform and survey
area accessibility. Locations of survey traverses are presented in Appendix M: Maps — Survey Effort.

Flora species able to be identified in the field were recorded, and specimens of unfamiliar species were
collected for later identification. All collections were assigned a unique collecting number. For
conservation significant flora species identified in the field, the following was recorded:

e A colour photograph;

e GPS location;

e Population size estimate;

e Location of population boundaries;

e Associated habitat/landscape element;

e Time and date observed;

e Observer details; and

e A specimen suitable for use as a reference specimen (where appropriate).

2.2.3.1. Flora Identification and Nomenclature

Flora specimen identification was undertaken by ELA Botanist Daniel Brassington. Species identification
utilised taxonomic literature and keys, and where required specimens were confirmed using the
Western Australian Herbarium (WAH) collection. Where considered appropriate, specimens that meet
WAH specimen lodgement requirements (e.g. Threatened and Priority Flora, range extensions) may be
submitted along with Threatened and Priority Report forms to DBCA. Nomenclature used for the flora
species within this report follows the WA Plant Census as available on FloraBase (WAH 1998- ).

2.2.4. Basic fauna survey

The Basic fauna survey was conducted across the survey areas in accordance with EPA Technical
Guidance: Terrestrial vertebrate fauna surveys for environmental impact assessment (EPA 2020). The
Basic fauna survey involved personnel walking transects through the survey areas, delineating and
mapping fauna habitats and recording opportunistic sightings of fauna.

Fauna habitats were assessed for their ability to support and sustain populations of fauna, along with
an assessment of the likelihood of occurrence of conservation significant fauna species. The habitat
characteristics and fauna database records used in assessing likelihood of occurrence for fauna included:

e Vegetation type, structure and condition;
e Soil and landform type;

© ECO LOGICAL AUSTRALIA PTY LTD 11
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e Extent and connectivity of bushland;

e Fauna species habitat preferences;

e Proximity of conservation significant fauna records; and
e Signs of species presence.

Opportunistic recordings of fauna species were made at all times during the field survey. These included
visual sightings of active fauna such as reptiles and birds; records of bird calls; and signs of species
presence such as tracks, diggings, burrows, scats and any other signs of fauna activity.

Nomenclature used for the vertebrate fauna species within this report follows the WAM Checklist of the
Vertebrates of Western Australia (WAM 2020).

© ECO LOGICAL AUSTRALIA PTY LTD 12
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The EPA Technical Guidance documents (EPA 2016, 2020) recommend including a discussion of the

constraints and limitations of the survey methods used. An assessment of potential limitations of this

survey are summarised in Table 7 below. One potential limitation was identified, regarding background

information.

Table 7: Survey limitations

Potential survey limitation

Sources of information and
availability of contextual
information  (i.e.  pre-existing

background versus new material).

Scope (i.e. what life forms, etc.,
were sampled).

Proportion of flora collected and
identified (based on sampling,
timing and intensity).

Completeness and further work
which might be needed (i.e. was
the relevant survey area fully
surveyed).

Mapping reliability.

Timing, weather, season, cycle.

Disturbances (fire, flood,
accidental human intervention,
etc.).

Intensity (in retrospect, was the
intensity adequate).

Resources (i.e. were there
adequate resources to complete
the survey to the required

standard).

Impact on survey

Potential limitation. Broad-scale vegetation mapping at a scale of 1:1,000,000 was
available. Land system mapping at a scale of 1:2,000,000 and soil and landform
mapping was also available. Available information was sufficient to provide context at
a broad scale; however, as no paid DBCA database searches were conducted, the
mapped extent of significant communities and specific locations of significant flora and
fauna were not known and therefore were considered a potential limitation, given the
likely presence of a TEC within the survey areas.

Not a limitation. The survey requirement of a Reconnaissance flora and vegetation
survey and a Basic fauna survey in accordance with relevant State and Federal
legislation and EPA guidance documents was adequately met.

Not a limitation. A Reconnaissance level survey records the dominant and abundant
species, with little requirement for a comprehensive account of species richness. Data
recorded were sufficient for this level of survey.

Not a limitation. The survey area coverage met the requirements of a Reconnaissance
level flora and vegetation survey and Basic fauna survey, as outlined in the scope of
work. All parts of the laydown survey areas and the amended access track survey areas
were surveyed.

Not a limitation. Coverage of the survey areas was considered to be good. High quality
aerial maps were used for both the survey and subsequent vegetation mapping. Some
small portions of the survey areas were inaccessible due to open water; however, these
portions could be adequately observed from areas adjacent, along with any contiguous
vegetation immediately adjacent. In many places there were distinct boundaries
between vegetation types in the survey areas, observable both in the field and on aerial

maps, and hence mapped boundaries are considered accurate.

Not a limitation. The survey timing was consistent with the EPA recommendations for
undertaking flora and vegetation surveys in the South-west Botanical Province (i.e.
Spring [September to November]; EPA 2016). Rainfall in the three months prior to the
field survey was above average; reproductive material was present on many species
during this survey, enabling confident flora species identification.

Not a limitation: Disturbances within the survey areas included previously cleared
vehicle access tracks, clearing adjacent to the rail line and historical clearing within
some of the laydown survey areas. In some places introduced flora species dominated
the vegetation. These disturbances did not negatively impact the ability to meet

objectives outlined in the scope of works.

Not a limitation. The survey effort was appropriate for a Reconnaissance and Targeted
level flora and vegetation survey and Basic fauna survey.

Not a limitation. The number of personnel conducting this field survey in the given
time was adequate to undertake the required level of survey. Additional resources,
including equipment available, additional support and personnel were adequate.

© ECO LOGICAL AUSTRALIA PTY LTD
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Potential survey limitation Impact on survey

Access problems (i.e. ability to Not a limitation. All relevant areas within the survey areas were able to be accessed
access survey area). and surveyed.

Experience levels (e.g. degree of Not a limitation. The personnel conducting this field survey were both suitably
expertise in plant identification to = qualified to identify specimens, having multiple years of field experience in flora and
taxon level). fauna surveys across Western Australia.
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3. Results

3.1. Desktop assessment

3.1.1. Flora summary

Prior to the field survey, 30 conservation significant flora species were identified as possibly occurring
within the survey areas, based on the database searches undertaken in Section 2.1. Using the criteria
outlined in Appendix B, prior to the field survey five of these species were assessed as being Likely to
occur, ten as having the Potential to occur and 15 as being Unlikely to occur. The five species considered
as Likely to occur were: Darwinia foetida (listed as Critically Endangered under the EPBC Act and
Endangered under the BC Act); Grevillea curviloba (listed as Endangered under the EPBC Act and
Critically Endangered under the BC Act); Grevillea evanescens (listed as P1 by DBCA); Styphelia fililoba
(listed as P3 by DBCA); and Stylidium longitubum (listed as P4 by DBCA). The flora likelihood of
occurrence assessment is presented in Appendix C: Conservation significant flora likelihood of
occurrence assessment.

3.1.2. Fauna summary

Prior to the field survey, 23 species were identified as possible occurring within the survey areas, based
on the database searches undertaken in Section 2.1. Using the criteria outlined in Appendix B, prior to
the field survey three of these species were assessed as being Likely to occur, six as having the Potential
to occur and 14 as being Unlikely to occur. The three species considered as Likely to occur were:
Carnaby's Cockatoo (Calyptorhynchus latirostris; listed as Endangered under the EPBC Act and the BC
Act), Baudin’s Cockatoo (Calyptorhynchus baudinii; listed as Endangered under the EPBC Act and the BC
Act) and Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso; listed as Vulnerable under the
EPBC Act and the BC Act). The fauna likelihood of occurrence assessment is presented in Appendix D:
Conservation significant fauna likelihood of occurrence assessment.

3.1.3. Ecological Communities summary

Seven TECs were identified by the database searches as possibly occurring in the survey areas. Prior to
the field survey, one community, Banksia Woodlands of the Swan Coastal Plain (Banksia Woodlands
TEC), listed as EN under the EPBC Act and as P3 by DBCA, was assessed as being Likely to occur within
the survey areas. Five communities were considered as having Potential to occur within the survey
areas, namely:

e Clay Pans of the Swan Coastal Plain (Clay Plans TEC), listed as CR under the EPBC Act and VU
under the BC Act;

e SCP3a - Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands of the Swan
Coastal Plain (Corymbia calophylla - Xanthorrhoea preissii TEC), listed as EN under the EPBC Act
and CR under the BC Act;

e  Shrublands and Woodlands on Muchea Limestone of the Swan Coastal Plain (Muchea Limestone
TEC), listed as EN under both the EPBC Act and the BC Act;

e Shrublands and Woodlands on Perth to Gingin ironstone (Perth to Gingin ironstone association)
of the Swan Coastal Plain (Gingin ironstone TEC), listed as EN under the EPBC Act and CR under
the BC Act; and

© ECO LOGICAL AUSTRALIA PTY LTD 15
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e Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan Coastal Plain (Tuart
Woodlands TEC), listed as CR under the EPBC Act and as P3 by DBCA.

One community, Assemblages of plants and invertebrate animals of tumulus (organic mound) springs of
the Swan Coastal Plain, listed as EN under the EPBC Act and CR under the BC Act, was considered prior
to the field survey as being Unlikely to occur. The ecological communities likelihood of occurrence
assessment is presented in Appendix E: Conservation significant ecological communities likelihood of
occurrence assessment.

3.2. Flora and vegetation survey

3.2.1. Flora overview

A total of 153 flora taxa (97 native and 56 introduced taxa) from 106 genera and 48 families were
recorded across 34 relevés (105 taxa) and opportunistic collections (49 additional taxa). Families with
the highest number of taxa were Myrtaceae (20 taxa), Fabaceae (17 taxa) and Proteaceae (16 taxa).
Banksia, Acacia and Eucalyptus were the best represented genera throughout the survey areas with six,
five and five taxa recorded, respectively. A full species list is provided in Appendix F: Flora species listand
the flora species by relevé matrix is provided in Appendix G: Flora species matrix.

Although a Reconnaissance level flora and vegetation survey requires only the dominant and abundant
species to be recorded within relevés, effort was made to record as many flora species within the survey
areas as time permitted and hence species recorded opportunistically formed a high proportion of the
overall number of species.

3.2.2. Conservation significant flora

One Threatened flora species, Grevillea curviloba (listed as EN under the EPBC Act and EN under the BC
Act) was recorded during the field survey. Grevillea curviloba was previously listed as two subspecies,
G. curviloba subsp. curviloba (listed as CR under the EPBC Act) and G. curviloba subsp. incurva (listed as
EN under the EPBC Act), but the two subspecies are currently no longer recognised (Keighery et al. 2020).
Grevillea curviloba had been identified prior to the field survey as Likely to occur in the survey areas. A
total of 265 Grevillea curviloba plants were recorded across survey areas AT07, AT08, AT10, AT12, AT14
and AT15, with 20 plants recorded within five relevés and the remainder recorded opportunistically.
Locations of Grevillea curviloba within each specific survey area are provided in Appendix H: Locations
of Conservation Significant Floraand shown in Appendix N: Maps — Conservation significant flora species,
Declared Pests and WoNS species, Vegetation communities, Vegetation condition and TEC locations.. A
Threatened and Priority flora report form for this species will be submitted to DBCA following the
completion of this project.

One Priority flora species, Grevillea evanescens, listed as P1 by DBCA, was recorded during the field
survey. This species had been identified prior to the field survey as Likely to occur in the survey areas.
One individual plant of Grevillea evanescens was recorded opportunistically at one location in survey
area AT15 (Appendix H: Locations of Conservation Significant Flora, Appendix N: Maps — Conservation
significant flora species, Declared Pests and WOoNS species, Vegetation communities, Vegetation
condition and TEC locations.). A Threatened and Priority flora report form for this species will be
submitted to DBCA following the completion of this project.
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Following the field survey, of the remaining 28 conservation significant flora species identified from the
desktop assessment (Section 3.1.1, Appendix C: Conservation significant flora likelihood of occurrence
assessment) as possibly occurring in the survey areas, none were considered Likely to occur within the
survey areas, six were considered to have the Potential to occur, and 22 were assessed as being Unlikely
to occur (Appendix C: Conservation significant flora likelihood of occurrence assessment). This
assessment is based on availability of suitable habitat for the species, proximity to previous records and
detectability of the species. Those considered to have Potential to occur are small or cryptic species
that may not have been visible in dense vegetation, especially if not in flower.
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3.2.3. Introduced flora

A total of 56 introduced (weed) species were recorded in the survey areas, with almost half of these
species representing the Poaceae (11 taxa), Fabaceae (8 taxa) and Iridaceae (7 taxa) families. Four weed
species are listed as Declared Pests under the BAM Act: Bridal Creeper (*Asparagus asparagoides); Arum
Lily (*Zantedeschia aethiopica); One-leaf Cape Tulip (*Moraea flaccida); and Paterson’s Curse (*Echium
plantagineum). Bridal Creeper is also listed as a WoNS.

3.2.4. Vegetation communities

Eight broad vegetation communities were delineated and mapped within the survey areas (Table 8,
Appendix N: Maps — Conservation significant flora species, Declared Pests and WoNS species, Vegetation
communities, Vegetation condition and TEC locations.). The most widespread intact vegetation
community was AsS, Acacia saligna Shrubland, which covered 19.5% (6.1 ha) of the survey areas.
Cleared areas, including previously cleared vehicle access tracks and cleared areas adjacent to the rail
line, covered approximately one-third (35.5%; 11.2 ha) of the survey areas.

Vegetation communities were defined on the basis of relevé data and as such are broadly described
using dominant flora species for each of upper, mid and lower strata, along with informal field
observations and photographs, and aerial imagery.

Whilst much of the survey areas comprised previously cleared areas there were slivers of intact native
vegetation present, often at the eastern side of the access track survey areas. These slivers of bushland
were often bordered to the east (opposite side of the survey areas to the rail line) by cleared areas, e.g.
pastoral land, roads and residential areas. Only occasionally was the intact native vegetation in the
survey areas connected to bushland patches of any significant size immediately adjacent.
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3.2.5. Vegetation condition

The condition of intact native vegetation ranged from Very Good to Completely Degraded (Table 9,
Appendix N: Maps — Conservation significant flora species, Declared Pests and WoNS species, Vegetation
communities, Vegetation condition and TEC locations.), based on the Keighery (1994) vegetation
condition scale provided in EPA (2016). Disturbances common to most of the survey areas included:
introduced flora (weed) species, which many in places formed a dominant part of one of more strata;
vehicle tracks (given the access tracks survey areas included existing tracks); and clearing (particularly
adjacent to rail tracks).

Native vegetation within access track survey area AT15 had been burnt approximately 5 years ago, based
on field observations; however, sufficient species were present to broadly describe vegetation
communities.

Table 9: Vegetation condition recorded in the survey areas

Condition Extent in the survey area (ha) Proportion of survey areas (%)
Very Good 11 3.5

Good 6.6 21.2

Degraded 6.6 21.0

Completely Degraded 5.3 16.7

Cleared 11.2 35.5

Total 31.4 100.0

3.2.6. Conservation significant ecological communities

Following the field survey, one TEC, Banksia Woodlands of the Swan Coastal Plain, listed as Endangered
under the EPBC Act and as P3 by DBCA, was identified by the desktop assessment as Likely to occur in
the survey areas (section 3.2.6.1).

Following the field survey, four TECs listed under the EPBC Act identified by the desktop assessment as
possibly occurring in the survey areas were assessed as having Potential to occur in the survey areas
(sections 3.2.6.2,3.2.6.3. 3.2.6.4, 3.2.6.5):

e (Clay Pans of the Swan Coastal Plain (Clay Pans TEC);

e Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands of the Swan Coastal Plain
(Corymbia calophylla - Xanthorrhoea preissii TEC);

e Shrublands and Woodlands on Muchea Limestone of the Swan Coastal Plain (Muchea Limestone
TEC); and

e Shrublands and Woodlands on Perth to Gingin ironstone (Perth to Gingin ironstone association)
of the Swan Coastal Plain (Perth-Gingin ironstone TEC).

Following the field survey, two of the TECs identified by the desktop assessment as possibly occurring in
the survey areas were assessed as Unlikely to occur or Does not Occur. These are: Assemblages of plants
and invertebrate animals of tumulus (organic mound) springs of the Swan Coastal Plain (Tumulus Springs
TEC); and Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan Coastal Plain
ecological community (Tuart Woodlands TEC) (sections 3.2.6.6, 3.2.6.7).
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All TEC likelihood assessments are based on the outcomes of a reconnaissance level survey. In order to
confirm the presence/absence of potential TECs within the survey areas a Detailed flora and vegetation
survey would be required. As a result, ELA has taken a precautionary approach to likelihood scenarios.

3.2.6.1. Banksia Woodlands of the Swan Coastal Plain TEC

In order to determine if any vegetation within the survey areas forms part of the Banksia Woodlands
TEC, ELA relevés and broad vegetation types were compared with key diagnostic characteristics for the
TEC, as outlined in the Approved Conservation Advice (Department of the Environment and Energy
[DoEE] 2016, Appendix K: Banksia Woodlands TEC Key diagnostic characteristics). To be considered as
part of the Banksia Woodlands TEC a patch needs to meet at least the ‘Good’ condition category (DoEE
2016); therefore, areas of Degraded condition within the survey areas were not included in this
assessment, except where they adjoined areas of Good or better condition. Several of these diagnostic
characteristics were assessed for patches of vegetation community BsppW, including:

e Location/landform: the survey areas are located on the Swan Coastal Plain and occurs in one of
the limited scenarios where alluvial, limestone and other lithic substrates are potentially
juxtaposed with Bassendean and Spearwood sands.

e Structure and composition: vegetation within three patches of vegetation in the survey areas is
dominated or co-dominated by Banksia attenuata and B. menziesii. Understorey includes
sclerophyllous shrub species of varying height, and an herbaceous ground layer of mostly
introduced forbs and grasses. Patch Ais centred on relevé ELA10 within survey area AT14. Patch
B is centred on relevé ELA17 within survey area AT10. Patch Cis centred on relevés ELA29 and
ELA30 within survey area ATOA4.

e Condition thresholds: the community was assessed and sampled in the highest condition
representation available in the survey areas and was completed in the most appropriate season
for the Swan Coastal Plain (i.e., spring).

e Minimum patch size: vegetation within Patch C in survey area AT04 meets the minimum patch
size requirements, as it has 1.1 ha in Very Good condition (0.6 ha of which are inside the survey
area). Patch Calso includes 3.8 ha of vegetation in Degraded condition (1.9 ha inside the survey
area). Patch A was in Good condition but was only 1.6 ha in area, below the required minimum
size of 2 ha. Patch B was in Degraded condition and was not connected to vegetation in Good
or better condition. Areas in Degraded condition are not considered part of the TEC, except
where they are connected to patches in better condition.

One patch of vegetation within the survey areas, Patch C in survey area AT04, was assessed as Likely to
represent the Banksia Woodlands TEC. Whilst there are vehicle tracks within this patch (shown in
Appendix N: Maps — Conservation significant flora species, Declared Pests and WoNS species, Vegetation
communities, Vegetation condition and TEC locations.), they are approximately only 5 m wide, therefore
included in patch size calculations (DoEE 2016).

The location of conservation significant vegetation within the survey areas is presented in Appendix N:
Maps — Conservation significant flora species, Declared Pests and WoNS species, Vegetation
communities, Vegetation condition and TEC locations.. The full four-stage assessment against the key
diagnostic characteristics for this TEC is presented in Appendix K: Banksia Woodlands TEC Key diagnostic
characteristics. The condition thresholds that apply to the TEC, also apply to the PEC (DBCA 2021).
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It is recognised that that this assessment is based on results from a reconnaissance level survey, and it
is likely that a detailed flora and vegetation survey would be required to confirm presence/absence of
the Banksia Woodlands TEC and furthermore determine potential sub-components (i.e., Floristic
community types (FCTs); Gibson et al 1994).

3.2.6.2. Clay Pans of the Swan Coastal Plain TEC

In order to assess the likelihood of occurrence of the Clay Pans TEC within the survey areas, field
observations, photographs, aerial imagery, ELA relevés and broad vegetation types were compared with
the description of the TEC provided in the Listing Advice (Threatened Species Scientific Committee [TSSC]
2012) and summarised in Appendix E: Conservation significant ecological communities likelihood of
occurrence assessment. For a vegetation patch to be considered part of the Clay Pans TEC, it must have
a functioning hydrologic regime and be in at least Good condition. As the ecological community occurs
in very localised locations that can be very small, there is no minimum patch size requirement.

Several inundated and damp, low-lying areas were observed in the survey areas. These areas were
typically true wetlands (no heavy clay) and/or low-lying areas in degraded condition (high weed cover
and no native species). Although typical clay pan characteristics were not obvious (e.g. grey clay soils,
species rich heath), it is recognised that most of these patches were inundated at the time of survey. In
addition, several species typically associated with Floristic Community Type 8 (FCT08) were also
recorded; with this FCT being a recognised subcomponent of the Clay Pans TEC (see section 2.2.6.5).
These factors, in conjunction with the close proximity of known records of the TEC have resulted in a
Potential likelihood of occurrence rating.

A total of ten patches that potentially require further investigation to confirm the presence/absence of
the Clay Plans TEC are:

e relevé ELAO4 in vegetation community MrW in survey area AT17,;

o relevés ELAO5S, ELAO6 and ELAQ9 in vegetation community MrW in survey area AT16;

e relevé ELA13 in vegetation community MrW in survey area AT13;

e relevé ELA26 in vegetation community MvS in survey area ATO6;

e relevé ELA27 in vegetation community MvS in survey area ATO5;

o relevés ELA28 and ELA31 in vegetation communities AsS and CcW in survey area AT04; and
e relevé ELA33 in vegetation community MtS in survey area AT02.

It is recognised that that this assessment is based on results from a reconnaissance level survey, and it
is likely that a detailed flora and vegetation survey would be required to confirm presence/absence of
the Clay Pans TEC and define potential sub-components (i.e., TECs as listed under the BC Act — SCPQ7,
SCP08, SCP09, SCP10a and PECs listed by DBCA — Claypans with mid dense shrublands of Melaleuca
lateritia over herbs).

3.2.6.3. Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands of the Swan Coastal Plain
TEC

In order to assess the likelihood of occurrence of the Corymbia calophylla - Xanthorrhoea preissii TEC
within the survey areas, field observations, ELA relevés and broad vegetation types were compared with
the description of the TEC provided in the Approved Conservation Advice (DoEE 2017a) and summarised
in Appendix E: Conservation significant ecological communities likelihood of occurrence assessment.
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Critical habitat for the TEC is the heavy soils on which it occurs, the fresh superficial groundwater, and/
or surface water that may help sustain flora species in this community, and the catchment for this
groundwater and surface water. Because of its very restricted distribution, no condition thresholds exist
for this TEC (DoEE 2017a).

Several relevés comprised a dominant Corymbia calophylla woodland structure with Xanthorrhoea
preissii present in the midstorey. None of the other 16 key flora species listed in the Approved
Conservation Advice were recorded within those five relevés; the ground stratum was dominated by
introduced species, particularly grasses. All five relevés occurred on moist dark brown-grey loam, sandy
loam and sand and were in Good to Very Good condition.

Based on the dominant Corymbia calophylla woodland structure on moist, dark brown-grey loam,
presence of Xanthorrhoea preissii in the mid stratum and proximity to known records a Potential
likelihood of occurrence rating was assigned. A total of five vegetation patches that potentially require
further investigation to confirm the presence/absence of the TEC are: ELA16 in survey area AT10, ELA19
in LDO3, ELA20 in AT09, ELA25 in AT06 and ELA34 in LDO1.

It is recognised that that this assessment is based on results from a reconnaissance level survey, and it
is likely that a detailed flora and vegetation survey would be required to confirm presence/absence of
the Corymbia calophylla - Xanthorrhoea preissii TEC and furthermore determine potential sub-
components (i.e. Floristic community type FCT 3c; Gibson et al 1994).

3.2.6.4. Shrublands and Woodlands on Muchea Limestone of the Swan Coastal Plain TEC

In order to assess the likelihood of occurrence of the Muchea Limestone TEC within the survey areas,
field observations, ELA relevés and broad vegetation types were compared with the description of the
TEC provided in the Approved Conservation Advice (DoEE 2017b) and summarised in Appendix E:
Conservation significant ecological communities likelihood of occurrence assessment.

The habitat that is critical for survival of the ecological community is the area of occupancy of known
occurrences; the substrate on which the community occurs, the fresh superficial groundwater and/or
surface waters that help to sustain this community, and the local catchments for this ground/surface
water. Because of its very restricted distribution, no condition thresholds exist for this TEC (DoEE
2017b).

Some known floristic characteristics of the Muchea Limestone TEC including Grevillea curviloba (T) and
Grevillea evanescens (P1) (DoEE 2017b) were recorded in some parts of the survey areas. Grevillea
curviloba (T) is known to grow over limestone at depth where the water table is high and is noted as
associating with the Muchea Limestone TEC (TSSC 2016a). Melaleuca viminea shrublands form part of
the typical vegetation of the TEC (DoEE 2017b), and in the current survey were present in some parts of
the survey areas.

Based on the occurrence of known floristic characteristics, presence of one vegetation community
typical of the TEC and proximity to known records, a Potential likelihood of occurrence rating was
assigned. A total of eight vegetation patches that potentially require further investigation to confirm
the presence/absence of the Muchea Limestone TEC are:

e Vegetation community MvS in survey area ATO5;
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e Vegetation community MvS in survey area ATO6;

e Vegetation community MvS in survey area AT09;

e relevé ELA 18 and vegetation communities CcW and BsppW in survey area AT10;
e relevé ELA14 in vegetation community MtS in survey area AT12;

e relevés ELA10 and ELA12 in survey area AT14; and

e relevé ELA22 and vegetation community MtS in survey area AT15.

It is recognised that this assessment is based on results from a reconnaissance level survey, and it is
likely that a detailed flora and vegetation survey would be required to confirm presence/absence of the
Muchea Limestone TEC and furthermore provide data for Floristic Community Type analysis to aid the
assessment (e.g. calcicole species in Muchea Limestone sites can be linked with floristic community
types on Tamala Limestone in Spearwood dunes or floristic community type 18 shrublands on calcareous
silts (DoEE 2017b)).

3.2.6.5. Shrublands and Woodlands on Perth to Gingin ironstone (Perth to Gingin ironstone association)
of the Swan Coastal Plain TEC

In order to assess the likelihood of occurrence of the Perth-Gingin Ironstone TEC in the survey areas,
field observations, ELA relevés and broad vegetation types were compared with the description of the
TEC provided in the Listing Advice (Endangered Species Scientific Subcommittee [ESSS] 2000) and
summarised in Appendix E: Conservation significant ecological communities likelihood of occurrence
assessment.

Local hydrogeology is very important in determining the occurrence of this ecological community.
Occurrences of the community are all located on the north Gnangara Mound shallow groundwater
aquifer. Where it occurs, the height of the groundwater table is 60-70 m above sea level and there is a
low point in topography adjacent to a peak in the water mound and adjacent to a flow channel in the
groundwater mound. Ironstone soils are found in locally restricted areas within the mainly alluvial clays
of the Guildford Formation (ESSS 2000). The Perth-Gingin Ironstone TEC is described as being located
on seasonally inundated ironstone and heavy clay soils on the eastern side of the Swan Coastal Plain,
and supporting a rich layer of herbaceous annuals under a sparse shrub layer (ESSS 2000).

Several species known to occur within the Perth-Gingin Ironstone TEC, namely Acacia saligna, Grevillea
curviloba (T), Jacksonia furcellata and Melaleuca viminea, were recorded within several of the survey
areas. Of note was the presence of Grevillea curviloba (T), as this species is known to grow over
ironstone at depth where the water table is high and is noted as associating with the Perth-Gingin
Ironstone Limestone TEC (TSSC 2016b).

Based on the occurrence of several key species (particularly G. curviloba), the location of a known
occurrence of the TEC immediately adjacent to survey area AT16, a Potential likelihood of occurrence
rating was assigned. A total of seven vegetation patches that potentially require further investigation to
confirm the presence/absence of the Perth-Gingin Ironstone TEC are:

o relevés ELA29 and ELA 30 in survey area AT04;
o relevés ELA20 and ELA21 in survey area AT09;
e relevé ELA17 in survey area AT10;

e relevés ELA10 and ELA12 in survey area AT14;
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e vegetation community MtS in survey area AT15;
e relevé ELAO8 in survey area AT16; and
e relevé ELAO3 in survey area AT17.

It is recognised that that this assessment is based on results from a reconnaissance level survey, and it
is likely that a detailed flora and vegetation survey would be required to confirm presence/absence of
the Muchea Limestone TEC and furthermore provide data for Floristic Community Type analysis to aid
the assessment (i.e. floristic analyses of plots on this soil type link to 'herb rich shrublands in clay pans'
(community type 8) as described by Gibson et al. (1994) - reflecting the clays in the soil (ESSS2000)).

3.2.6.6. Assemblages of plants and invertebrate animals of tumulus (organic mound) springs of the Swan
Coastal Plain TEC

This community is restricted to areas of continuous discharge of groundwater at the junction of the
Guildford Clays and the Bassendean sands. Mounds of peat accumulate at the surface, and ooze water
from their whole surface or from discrete channels, thus providing a stable, permanently moist series of
microhabitats. Whilst this TEC was originally distributed between Guildford and Muchea, intact
vegetated tumulus springs are now only known at three locations (Appendix E: Conservation significant
ecological communities likelihood of occurrence assessment).

Whilst some typical flora species (Astartea sp., Banksia littoralis, Eucalyptus rudis, Lepidosperma sp.,
Melaleuca preissiana) were recorded in the survey areas, the TEC has a very restricted, well known
distribution. The aforementioned species are common and widespread in many wetland/dampland
habitats across the Swan Coastal Plain. Characteristic habitat requirements (e.g., areas of raised peat
with continuous groundwater discharge) were not recorded in the survey areas. Other key flora
associated with this TEC (e.g., Taxandria linearifolia and Cyclosorus interruptus) were not recorded in
the survey areas. Based on the lack of occurrence of characteristic habitat and key, distinctive flora
species within the survey areas, and taking a precautionary approach, the Tumulus Springs TEC is
Unlikely to occur within the survey areas.

3.2.6.7. Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan Coastal Plain TEC

This ecological community occurs as woodlands or forests or other structural forms where the primary
defining feature is the presence of Eucalyptus gomphocephala (Tuart) trees in the uppermost canopy
layer. The ecological community is strongly associated with calcareous soils of the western part of the
plain, including those very close to the coast. While it mainly occurs where soils are sandy and well
drained, it can also occur in other areas such as on protected swales, saline and freshwater wetlands,
close to river banks and on limestone slopes. Tuart woodlands and forests are most commonly found
on the Spearwood dune systems, also occurring on the Quindalup dune systems and in some places also
found on the Bassendean dune systems (Appendix E: Conservation significant ecological communities
likelihood of occurrence assessment).

The survey areas are situated with the Yanga and Pinjarra soil-landscape systems on the eastern side of
the Swan Coastal Plain, and no Eucalyptus gomphocephala trees were recorded within or adjacent to
the survey areas; therefore, the Tuart Woodlands TEC Does not Occur within the survey areas.
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3.3. Fauna survey

3.3.1. Fauna overview

A total of 47 vertebrate fauna species were recorded as occurring within the survey areas, comprising
37 birds, six mammals (four introduced species), three reptiles and one amphibian. A complete fauna
list is presented in Appendix L: Fauna species list.

3.3.2. Conservation significant fauna

Three Threatened fauna species were recorded during the field survey; Carnaby's Cockatoo
(Calyptorhynchus latirostris; listed as Endangered under EPBC Act and BC Act), Baudin’s Cockatoo
(Calyptorhynchus baudinii; listed as Endangered under the EPBC Act and the BC Act) and Forest Red-
tailed Black Cockatoo (Calyptorhynchus banksii naso; listed as Vulnerable under the EPBC Act and the
BC Act). Carnaby’s Cockatoo and Baudin’s Cockatoo were heard flying near the survey areas and Forest
Red-tailed Black Cockatoo and Carnaby’s Cockatoo were observed via foraging evidence (Table 10,
Appendix O: Maps — Black Cockatoo foraging evidence locations, Fauna habitats). A total of 17 flora
species (two introduced species) were recorded within the survey areas that will provide suitable
foraging resources for at least one of the black cockatoo species (DoEE 2017c, Department of
Sustainability, Environment, Water, Population and Communities [DSEWPaC] 2012, Groom 2011,
Johnstone et al. 2010).

No Priority fauna species as listed by DBCA were recorded within the survey areas.

Table 10: Forest Red-tailed Black Cockatoo and Carnaby’s Cockatoo foraging evidence in the survey areas

Common . ) . .
Species name Signs Easting Northing
name
Foraging evidence l
Forest Red- Calvotorhvnch Marri S
alyptorhynchus on Marri
tailed Black yprory , b SN 395889 6530973
banksii naso (Corymbia BN
Cockatoo
calophylla)
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Common
name

Species name Easting Northing

Foraging evidence

Forest Red- .
. Calyptorhynchus on Marri
tailed Black . i 402956 6505557
banksii naso (Corymbia
Cockatoo
calophylla)
Foraging evidence
Forest Red- .
. Calyptorhynchus on Marri
tailed Black . . 404391 6501187
banksii naso (Corymbia
Cockatoo
calophylla)
Foraging evidence
Forest Red- .
. Calyptorhynchus on Marri
tailed Black . i No photograph 408081 6480459
banksii naso (Corymbia
Cockatoo
calophylla)
Foraging evidence
Forest Red- .
. Calyptorhynchus on Marri
tailed Black . X No photograph 408064 6480666
banksii naso (Corymbia
Cockatoo
calophylla)
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Common . . X
Species name Easting Northing
name
Carnaby’s Calyptorhynchus Foraging evidence
i st et 407171 6487910
Cockatoo latirostris on Banksia

Following the field survey, two species of the remaining 20 conservation significant fauna species
identified from the desktop assessment (see Section 3.1.2) were considered as having Potential to occur
within the survey areas; Douglas' Broad-headed Bee (Hesperocolletes douglasi; listed as Critically
Endangered under the EPBC Act and the BC Act) and a short-tongued bee (Leioproctus douglasiellus;
listed as Critically Endangered under the EPBC Act and Endangered under the EPBC Act). The remaining
18 species were considered as being Unlikely to occur.

3.3.3. Introduced fauna

Four introduced fauna species were recorded within the survey areas, namely dog (Canis familiaris
familiaris), cat (Felis catus), black rat (Rattus rattus) and Rabbit (Oryctolagus cuniculus). The black rat
was observed and the other three species were observed from secondary signs (i.e., scats, tracks).

3.3.4. Fauna habitats

A total of five fauna habitats were recorded within the survey areas, covering approximately 64.5%
(19.6 ha) of the survey area (Table 11, Appendix O: Maps — Black Cockatoo foraging evidence locations,
Fauna habitats). Cleared areas, including previously cleared vehicle access tracks and cleared areas
adjacent to the rail line, covered the majority (35.5%; 11.2 ha) of the survey areas.

As outlined in Section 3.2.5, the overall condition of the fauna habitats recorded varied from completely
Cleared areas to areas of intact vegetation in Very Good condition.
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Table 11: Fauna habitats within the survey areas

Fauna habitat Extent in the survey areas (ha) Proportion of survey areas (%)
Allocasuarina woodland 0.7 2.3

Mixed shrubland 9.7 30.8

Banksia woodland 3.2 10.2

Marri woodland 3.5 111

Melaleuca woodland/shrubland 2.5 8.0

Cleared 11.2 35.5

Total 314 100.0

The Forest Red-tailed Black Cockatoo and Carnaby’s Cockatoo foraging evidence records (outlined in
Table 10) occurred mostly in the Marri woodland fauna habitat and to a lesser extent in the Mixed
shrubland and Banksia woodland habitats. The Marri woodland and Mixed shrubland fauna habitats are
suitable foraging habitat for all three species of Black Cockatoo. The Allocasuarina woodland and
Banksia woodland fauna habitats are suitable habitats for mainly Carnaby’s Cockatoo. The Banksia
woodland fauna habitat would be suitable for the two potential conservation significant bees outlined
in Section 3.3.2.
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4. Discussion

4.1. Flora

A total of 153 taxa (97 native and 56 introduced taxa) from 106 genera and 48 families were recorded
across 34 relevés and opportunistic collections. Individual flora species and assemblages recorded in
the survey areas are considered to be typical of the local area and broader region in general.

The threatened flora species Grevillea curviloba, listed as EN under the EPBC Act and EN under the BC
Act, was recorded within the survey areas during the field survey (Plate 1). Grevillea curviloba is a
prostrate, spreading to tall, erect shrub growing to 2.5 m from the Proteaceae family. It is known to
grow in winter-wet grey sand and sandy loam over limestone at depth or over ironstone where the
water table is high. It occurs with a suite of shrubs including Acacia saligna, Melaleuca huegelii and M.
systena ms. It is noted as associating with both the Muchea Limestone TEC and the Perth-Gingin
Ironstone TEC (TSSC 2016a, 2016b). G. curviloba had previously been recorded (until 2000) as: G.
curviloba subsp. curviloba in five populations, two of which were in road or rail reserves, totalling 208
individuals in the Muchea-Bullsbrook area; and G. curviloba subsp. incurva in 17 populations, 12 of which
were in road or rail reserves, totalling approximately 1100 plants between Muchea and Badgingarra
TSSC 20164, 2016b). Florabase (WAH 1998- ) shows numerous records from 2010 onwards along the
rail line between Bambun and The Vines. In the current survey, 265 individuals of G. curviloba were
recorded on flats in grey to brown moist sand or sandy loam in vegetation communities AsS, BsppW,
MmS and MtS, with the majority of the recorded plants (145 plants) in survey area AT15, within Mixed
tall sparse Shrubland (community MtS) in Good condition.

Plate 1: Grevillea curviloba (T) ©ELA 2021.
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The priority flora species Grevillea evanescens, listed as P1 by DBCA, was recorded within the survey

areas during the field survey (

Plate 2). Grevillea evanescens is an erect, robust shrub growing to 4 m from the Proteaceae family. Itis
known to grow in winter-wet brown sand and sandy loam in Allocasuarina, Banksia and Eucalypt
woodland, tall mixed shrubland, open heath (WAH 1998- ). G. evanescens had previously been recorded
in the rail reserve within survey area AT16 just south of Airfield Rd (2014), with two nearby older (1995,
2005) records approximately 1 km west of the rail line (WAH 1998- ). In the current survey, one
individual plant of G. evanescens was recorded in survey area AT15, within Mixed tall sparse Shrubland
(community MtS) in Good condition.
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Plate 2: Grevillea evanescens (P1) ©ELA 2021.

A very high proportion (37%) of the total number of flora species recorded in the survey areas were
introduced (weed) species, with weedy grass species most prevalent (20% of all introduced species).
The high proportion of weeds was expected given the highly disturbed and fragmented nature of the
vegetation of the survey areas; much of the survey areas had previously been cleared, including the rail
tracks, existing access tracks and roads and driveways crossing the rail tracks and survey areas.
Vegetation patches within and adjacent to the survey areas usually comprised a narrow strip backed by
pastoral land (in the northern survey areas) and residential areas (in the southern survey areas). The
linear nature of the vegetation results in large edge effects and allows for easy spread of introduced
species.

Four recorded weed species are listed as Declared Pests under the BAM Act: Bridal Creeper (*Asparagus
asparagoides); Arum Lily (*Zantedeschia aethiopica); One-leaf Cape Tulip (*Moraea flaccida); and
Paterson’s Curse (*Echium plantagineum). Bridal Creeper is also listed as a WoNS. None of the four
significant weed species have a listed Control or Keeping category (DPIRD 2021) and therefore no
specific management of these species is required. Arum Lily and One-leaf Cape Tulip were the most
widespread of the four significant weed species; many of the low, damp parts of existing access tracks
and areas bordering pastoral land were populated by these species.

4.2. Vegetation

Eight broad vegetation communities, comprising four shrubland communities and four woodland
communities, were delineated and mapped within the survey areas. Vegetation communities were
defined on the basis of relevé data and as such are broadly described using dominant flora species for
each of upper, mid and lower strata, along with informal field observations and photographs, and aerial
imagery.
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Following the field survey one TEC, Banksia Woodlands of the Swan Coastal Plain, was assessed as Likely
to occur in the survey areas. Several of the key diagnostic characteristics of the Banksia Woodlands TEC
listed in the Approved Conservation Advice for the TEC (DoEE 2016) were met by patches of vegetation
community BsppW (Banksia species Woodland). The survey areas are located on the Swan Coastal Plain
and occur in one of the limited scenarios where alluvial, limestone and other lithic substrates are likely
juxtaposed with Bassendean and Spearwood sands. The structure of the community BsppW is a low
open woodland, and the understorey includes sclerophyllous shrub species of varying height and an
herbaceous ground layer of (mostly introduced) forbs and grasses. The canopy in three of the four
mapped BsppW patches is dominated by various combinations of the key diagnostic species Banksia
attenuata, B. menziesii and B. ilicifolia. One continuous patch of the BsspW vegetation community,
located within survey area AT04, met condition and patch size thresholds. This patch is at least 4.9 ha
in area (2.5 ha within the survey area), with 1.1 ha in Very Good condition (0.6 ha inside the survey area)
and 3.8 ha in Degraded Condition (1.9 ha inside the survey area). The full four-stage assessment against
the key diagnostic characteristics for this TEC resulted in a total of 2.5 ha of vegetation within the survey
areas being assessed as Likely to represent the Banksia Woodlands TEC.

Four other TECs were assessed following the field survey as having Potential to occur in the survey areas.
All TEC likelihood assessments were based on the outcomes of a reconnaissance level survey. In order
to confirm the presence/absence of potential TECs and determine potential sub-components of those
TECs within the survey areas a Detailed flora and vegetation survey would be required. As a result, ELA
has taken a precautionary approach to identifying areas that may require further investigation.

The Clay Pans of the Swan Coastal Plain TEC has Potential to occur within the survey areas. Although
typical clay pan characteristics were not obvious in the several damp, low-lying areas observed in the
survey areas, it is recognised that most of these patches were inundated at the time of survey. The Clay
Pans TEC has several subcomponents including Floristic Community Type 8, the Muchea Limestone TEC
and the Perth-Gingin Limestone TEC (both which are assessed here as having the Potential to occur).
These factors, in conjunction with have resulted in a Potential likelihood of occurrence rating. Based on
the occurrence of areas of suitable habitat and vegetation, the Potential occurrence of subcomponents
of the TEC and the close proximity of known records of the TEC, the Clay Pans TEC has the Potential to
occur within the survey areas.

The Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands of the Swan Coastal Plain
TEC has Potential to occur within the survey areas. Based on the occurrence of vegetation patches with
a dominant Corymbia calophylla woodland structure with Xanthorrhoea preissii present in the midstorey
at several locations within the survey areas, the soil type in those areas and proximity to known
occurrences of the TEC, the Corymbia calophylla - Xanthorrhoea preissii TEC has the Potential to occur
within the survey areas.

The Shrublands and Woodlands on Muchea Limestone of the Swan Coastal Plain TEC has Potential to
occur within the survey areas. Based on the occurrence of known floristic characteristics, in particular
Grevillea curviloba (T), which is known to associate with this TEC, the presence of a vegetation
community typical of the TEC (Melaleuca viminea shrublands) and proximity to known records, the
Muchea Limestone TEC has the Potential to occur within the survey areas.

© ECO LOGICAL AUSTRALIA PTY LTD 35



Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

The Shrublands and Woodlands on Perth to Gingin ironstone (Perth to Gingin ironstone association) of
the Swan Coastal Plain TEC has Potential to occur within the survey areas. Based on the occurrence of
several key species, in particular Grevillea curviloba (T), which is known to associate with this TEC and
the proximity of a known occurrence of the TEC, the Perth-Gingin Ironstone TEC has the Potential to
occur within the survey areas.

The condition of intact native vegetation within the survey areas ranged from Very Good to Completely
Degraded, based on the Keighery (1994) vegetation condition scale provided in EPA (2016). Cleared
areas comprised most of the survey areas. Disturbances common to most of the survey areas included:
introduced flora (weed) species, which many in places formed a dominant part of one of more strata;
vehicle tracks (given the access tracks survey areas included existing tracks); and clearing (particularly
adjacent to rail tracks).

4.3. Fauna

Fauna habitats within the survey areas are considered to provide suitable habitat for a number of
terrestrial and avian fauna, with the habitats providing a mix of suitable vegetation, substrate and
microhabitats suitable for a variety of fauna species. Majority of bird species recorded during the field
survey are widespread and common species, including nectivores, insectivores and granivores. Cleared
areas covered the majority of the survey areas. Field observations indicated that these areas are likely
used by fauna for movement between vegetated areas.

Carnaby’s Cockatoo and Baudin’s Cockatoo were heard flying near the survey areas and Forest Red-
tailed Black Cockatoo and Carnaby’s Cockatoo were observed via foraging evidence. The survey areas
overlap the northern extent of Baudin’s Cockatoo and Forest Red-tailed Black Cockatoo range, and the
known breeding range for Carnaby’s Cockatoo (DSEWPaC 2012). Several flora species recorded within
the survey areas will provide suitable foraging species for black cockatoos; namely Banksia spp. for
Carnaby’s Cockatoo, Hakea spp. for Carnaby’s Cockatoo and Baudin’s Cockatoo and Marri (Corymbia
calophylla) and Jarrah (Eucalyptus marginata) for all three species of black cockatoo (DoEE 2017c,
DSEWPaC 2012, Groom 2011, Johnstone et al. 2010). Marri and Jarrah also provide suitable breeding
and roosting habitat for all three species of black cockatoo (DoEE 2017¢c, DSEWPaC 2012).

Following the field survey, two conservation significant fauna species were considered to have the
Potential to occur within the survey areas; Douglas' Broad-headed Bee (Hesperocolletes douglasi; listed
as Critically Endangered under the EPBC Act and the BC Act) and a short-tongued bee (Leioproctus
douglasiellus; listed as Critically Endangered under the EPBC Act and Endangered under the EPBC Act).
The Douglas’ Broad-headed Bee is only known from two records, one on Rottnest Island and one north-
east of Perth (DBCA 2007-2021). This species was considered extinct until a female was collected
collected during 2015 in Banksia woodland on the western extremity of the RAAF Weapons Range east
of Muchea (TSSC 2019). The short-tongued bee is only known from six records around Perth, one north-
east of Perth (DBCA 2007-2021). This species is now thought to occur in three locations within the Perth
metropolitan area ranging from Cannington to Forrestdale (DSEWPaC 2013). As both species occur in
the ‘species or species habitat may occur’ (DAWE 2021b), these species cannot be discounted as
potentially occurring in the survey areas.
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Appendix A: Framework for conservation significant flora and fauna

ranking

CATEGORIES OF THREATENED SPECIES UNDER THE ENVIRONMENT PROTECTION AND BIODIVERSITY

CONSERVATION ACT 1999 (EPBC ACT)

Threatened fauna and flora may be listed in any one of the following categories as defined in Section

179 of the EPBC Act. Species listed as ‘conservation dependent’ and ‘extinct’ are not Matters of National

Environmental Significance and therefore do not trigger the EPBC Act.

Category

Definition

Extinct (EX)

Extinct in the Wild (EW)

Critically Endangered (CE)
Endangered (EN)
Vulnerable (VU)

Near Threatened (NT)

Least Concern (LC)

Data Deficient (DD)

Not Evaluated (NE)

Migratory (Ml)

There is no reasonable doubt that the last member of the species has died.

Taxa known to survive only in captivity or as a naturalised population well outside its past
range; or taxa 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.

Taxa considered to be facing an extremely high risk of extinction in the wild.
Taxa considered to be facing a very high risk of extinction in the wild.
Taxa considered to be facing a high risk of extinction in the wild.

Taxa has been evaluated against the criteria but does not qualify for Critically Endangered,
Endangered or Vulnerable now, but is close to qualifying for or is likely to qualify for a
threatened category in the near future.

Taxa has been evaluated against the criteria and does not qualify for Critically Endangered,
Endangered, Vulnerable or Near Threatened. Widespread and abundant taxa are included
in this category.

There is inadequate information to make a direct, or indirect, assessment of taxa’s risk
extinction based on its distribution and/or population status.

Taxa has not yet been evaluated against the criteria.

Not an IUCN category.

Species are defined as migratory if they are listed in an international agreement approved
by the Commonwealth Environment Minister, including:

e the Bonn Convention (Convention on the Conservation of Migratory Species of Wild
Animal) for which Australia is a range state;

e the agreement between the Government of Australian and the Government of the
People’s Republic of China for the Protection of Migratory Birds and their environment
(CAMBA);

» the agreement between the Government of Japan and the Government of Australia for
the Protection of Migratory Birds and Birds in Danger of Extinction and their Environment
(JAMBA); or

e the agreement between Australia and the Republic of Korea to develop a bilateral
migratory bird agreement similar to the JAMBA and CAMBA in respect to migratory bird
conservation and provides a basis for collaboration on the protection of migratory
shorebirds and their habitat (ROKAMBA).
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CONSERVATION CODES FOR WESTERN AUSTRALIA FLORA AND FAUNA

The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife Conservation (Rare
Flora) Notice 2018 have been transitioned under regulations 170, 171 and 172 of the Biodiversity
Conservation Regulations 2018 to be the lists of Threatened, Extinct and Specially Protected species
under Part 2 of the Biodiversity Conservation Act 2016.

Specially protected fauna or flora are species which have been adequately searched for and are deemed
to be, in the wild, threatened, extinct or in need of special protection, and have been gazetted as such.

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).

Threatened fauna is that subset of ‘Specially Protected Fauna’ listed under schedules 1 to 3 of the
Wildlife Conservation (Specially Protected Fauna) Notice 2018 for Threatened Fauna.

Threatened flora is that subset of ‘Rare Flora’ listed under schedules 1 to 3 of the Wildlife Conservation
(Rare Flora) Notice 2018 for Threatened Flora.

The assessment of the conservation status of these species is based on their national extent and ranked
according to their level of threat using IUCN Red List categories and criteria as detailed below.

Category Description

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

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 species EN 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”.

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.
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Category Description

Vulnerable species VU 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”.

Listed as vulnerable under section 19(1) © 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, as follows:

Category Description

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

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

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

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.

Categories are detailed below.
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Category

Description

Migratory species M

Species of special conservation CD
interest (conservation dependent
fauna)

Other specially protected species  OS

Priority species (P)

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.

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.

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

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

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.

Category Code Definition

Priority 1 P1 Poorly-known species
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Category Code Definition

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

Priority 2 P2 Poorly-known species

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

Priority 3 P3 Poorly-known species

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

Priority 4 P4 Rare, Near Threatened and other species in need of monitoring

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

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

© Species that have been removed from the list of threatened species during the past five
years for reasons other than taxonomy.
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Appendix B: Likelihood of occurrence assessment criteria

Recorded The species has previously been recorded within survey area from DBCA database search results and/or
from previous surveys of the survey area, and/or the species has been confirmed through a current
vouchered specimen at WA Herbarium.

Likely The species has not previously been recorded from within the survey area. However, (to qualify
requires one or more criteria to be met):

the species has been recorded in close proximity to the survey area, and occurs in similar habitat to
that which occurs within the survey area;

core habitat and suitable landforms for the species occurs within the survey area either year-round or
seasonally. In relation to fauna species, this could be that a host plant is seasonally present on site, or
habitat features such as caves are present that may be used during particular times during its life cycle
e.g. for breeding. In relation to both flora and fauna species, it may be there are seasonal wetlands
present; and

there is a medium to high probability that a species uses the survey area.

Potential The species has not previously been recorded from within the survey area. However, (one or more
criteria requires to be met):
targeted surveys may locate the species based on records occurring in proximity to the survey area
and suitable habitat occurring in the survey area;
the survey area has been assessed as having potentially suitable habitat through habitat modelling;
the species is known to be cryptic and may not have been detected despite extensive surveys;

the species is highly mobile and has an extensive foraging range so may not have been detected during
previous surveys;

The species has been recorded in the survey area by a previous consultant survey or there is historic
evidence of species occurrence within the survey area. However, (one or more criteria requires to be
met):

doubt remains over taxonomic identification, or the majority of habitat does not appear suitable
(although presence cannot be ruled out due to factors such as species ecology or distribution); and

coordinates are doubtful.
Unlikely The species has been recorded locally through DBCA database searches. However, it has not been
recorded within the survey area and

it is unlikely to occur due to the site lacking critical habitat, having at best marginally suitable habitat,
and/or being severely degraded

it is unlikely to occur due to few historic record/s and no other current collections in the local area.

The species has been recorded within the bioregion based on literature review but has not been
recorded locally or within the survey area through DBCA database searches.

The species has not been recorded in the survey area despite adequate survey efforts, such as a
standardised methodology or targeted searching within potentially suitable habitat.
Does not occur The species is not known to occur within the IBRA bioregion based on current literature and
(one or more distribution.

criteria - requires  The conspicuous species has not been recorded in the survey area despite adequate survey efforts at
to be met). an appropriate time of year to detect the species within potentially suitable habitat.

The survey area lacks important habitat for a species that has highly selective habitat requirements.

The species has been historically recorded within survey area or locally; however, it is considered locally
extinct due to significant habitat changes such as land clearing and/or introduced predators.
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix F: Flora species list

Conservation Status Introduced Species

Family EPBCAct  BCAct/ Status
DBCA

Aizoaceae *Carpobrotus edulis

Amaranthaceae Ptilotus polystachyus

Anacardiaceae *Schinus sp.

Anarthriaceae Lyginia barbata

Apiaceae *Eryngium pinnatifidum

Araceae *Zantedeschia aethiopica *DP -s22(2)

Araceae Araceae sp.

Araliaceae Trachymene pilosa

Asparagaceae *Asparagus asparagoides *DP -s22(2), WoNS

Asparagaceae Acanthocarpus canaliculatus

Asparagaceae Laxmannia grandiflora subsp. grandiflora

Asparagaceae Sowerbaea laxiflora

Asparagaceae Thysanotus dichotomus

Asparagaceae Thysanotus patersonii

Asphodelaceae *Aloe sp.

Asteraceae *Arctotheca calendula

Asteraceae *Cotula coronopifolia

Asteraceae *Hypochaeris radicata

Asteraceae *Sonchus asper

Asteraceae *Sonchus oleraceus

Asteraceae *Ursinia anthemoides

Asteraceae Podolepis gracilis

Asteraceae Podotheca gnaphalioides

Asteraceae Asteraceae sp.

Boraginaceae *Echium plantagineum *DP -s22(2)

Brassicaceae *Raphanus raphanistrum

Campanulaceae *Monopsis debilis

Campanulaceae *Wahlenbergia capensis

Casuarinaceae Allocasuarina fraseriana

Casuarinaceae Allocasuarina huegeliana

Casuarinaceae Allocasuarina humilis

Casuarinaceae Allocasuarina sp.

Colchicaceae Burchardia bairdiae
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Conservation Status Introduced Species

Family EPBCAct  BCAct/ Status
DBCA

Colchicaceae Burchardia congesta

Crassulaceae Crassula colorata

Cyperaceae *Cyperus tenellus

Cyperaceae Lepidosperma sp.

Cyperaceae Machaerina laxa

Cyperaceae Mesomelaena pseudostygia

Cyperaceae Cyperaceae sp.

Dasypogonaceae Dasypogon bromeliifolius

Droseraceae Drosera glanduligera

Ericaceae Conostephium pendulum

Fabaceae Acacia divergens

Fabaceae *Acacia iteaphylla

Fabaceae *Acacia longifolia

Fabaceae Acacia pulchella

Fabaceae Acacia saligna

Fabaceae Aotus gracillima

Fabaceae *Chamaecytisus palmensis

Fabaceae Gompholobium preissii

Fabaceae Jacksonia furcellata

Fabaceae Jacksonia sternbergiana

Fabaceae Kennedia coccinea

Fabaceae Kennedia prostrata

Fabaceae *Lotus subbiflorus

Fabaceae *Lupinus cosentinii

Fabaceae *Trifolium angustifolium var. angustifolium

Fabaceae *Trifolium sp.

Fabaceae *Vicia sativa

Geraniaceae *Pelargonium capitatum

Goodeniaceae Dampiera coronata

Goodeniaceae Dampiera linearis

Haemodoraceae Anigozanthos manglesii

Haemodoraceae Anigozanthos viridis x manglesii

Haemodoraceae Conostylis aculeata

Haemodoraceae Conostylis candicans

Hemerocallidaceae Dianella revoluta
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Conservation Status Introduced Species

Status

Family EPBC Act BC Act /
DBCA

Hemerocallidaceae Tricoryne tenella

Iridaceae *Babiana angustifolia
Iridaceae *Gladiolus caryophyllaceus
Iridaceae *Moraea flaccida *DP -s22(2)
Iridaceae Patersonia occidentalis
Iridaceae *Romulea rosea

Iridaceae *Sparaxis bulbifera
Iridaceae *Watsonia meriana
Iridaceae *Watsonia meriana var. meriana
Juncaceae *Juncus articulatus
Juncaceae Juncus pallidus
Juncaginaceae Triglochin calcitrapa
Lauraceae Cassytha sp.

Loranthaceae Nuytsia floribunda
Myrtaceae Astartea scoparia
Myrtaceae *Callistemon sp.

Myrtaceae *Chamelaucium uncinatum
Myrtaceae Corymbia calophylla
Myrtaceae Eucalyptus camaldulensis
Myrtaceae Eucalyptus marginata
Myrtaceae Eucalyptus rudis

Myrtaceae Eucalyptus sp.

Myrtaceae *Eucalyptus sp. (planted)
Myrtaceae Hypocalymma angustifolium
Myrtaceae Kunzea glabrescens
Myrtaceae Kunzea micrantha
Myrtaceae *Leptospermum laevigatum
Myrtaceae Melaleuca preissiana
Myrtaceae Melaleuca rhaphiophylla
Myrtaceae Melaleuca viminea
Myrtaceae Melaleuca sp.

Myrtaceae Regelia ciliata

Myrtaceae Verticordia densiflora
Myrtaceae Viminaria juncea
Orchidaceae Microtis media
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Conservation Status Introduced Species

Family EPBCAct  BCAct/ Status
DBCA

Oxalidaceae *Oxalis pes-caprae

Oxalidaceae *Oxalis purpurea

Papaveraceae *Fumaria capreolata

Poaceae *Bambusa sp.

Poaceae *Briza maxima

Poaceae *Briza minima

Poaceae *Bromus diandrus

Poaceae *Digitaria sp.

Poaceae *Ehrharta calycina

Poaceae *Ehrharta longiflora

Poaceae *Eragrostis curvula

Poaceae *Hyparrhenia hirta

Poaceae *Lolium perenne

Poaceae *Poaceae sp.

Polygonaceae *Rumex sp.

Primulaceae *Lysimachia arvensis

Proteaceae Adenanthos cygnorum

Proteaceae Banksia attenuata

Proteaceae Banksia dallanneyi subsp. dallanneyi

Proteaceae Banksia illicifolia

Proteaceae Banksia littoralis

Proteaceae Banksia menziesii

Proteaceae Banksia telmatiaea

Proteaceae Grevillea curviloba EN CR/EN

Proteaceae Grevillea evanescens - P1

Proteaceae Grevillea vestita

Proteaceae Grevillea sp.

Proteaceae Hakea prostrata

Proteaceae Hakea varia

Proteaceae Petrophile linearis

Proteaceae Petrophile seminuda

Proteaceae Stirlingia latifolia

Restionaceae Desmocladus asper

Restionaceae Desmocladus flexuosus

Restionaceae Dielsia stenostachya
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Family

Restionaceae
Restionaceae
Restionaceae
Rubiaceae
Sapindaceae
Scrophulariaceae
Scrophulariaceae
Solanaceae
Stylidiaceae
Stylidiaceae
Thymelaeaceae
Typhaceae
Xanthorrhoeaceae
Xanthorrhoeaceae

Zamiaceae

Hypolaena exsulca

Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Conservation Status

EPBC Act BC Act /
DBCA

Introduced Species
Status

Hypolaena pubescens

Leptocarpus canus

Opercularia vaginata

Diplopeltis huegelii

*Dischisma capitatum

Eremophila glabra

*Solanum nigrum

Stylidium calcaratum

Stylidium rigidulum
Pimelea argentea

Typha sp.

Xanthorrhoea gracilis

Xanthorrhoea preissii

Macrozamia fraseri
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix H: Locations of Conservation Significant Flora

EPBC Act - /BDCBCA Species Name Survey Area Relevé Easting Northing
EN EN Grevillea curviloba 5/10/2021 AT14 ELA10 400206 6512894
EN EN Grevillea curviloba 5/10/2021 AT14 ELA12 400458 6512040
EN EN Grevillea curviloba 5/10/2021 AT12 ELA14 401453 6509804
EN EN Grevillea curviloba 6/10/2021 AT10 ELA18 402350 6507154
EN EN Grevillea curviloba 6/10/2021 AT15 ELA22 399309 6515871
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399286 6515958
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399289 6515948
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399305 6515899
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399307 6515891
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399314 6515873
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399332 6515805
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399342 6515775
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399350 6515744
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399353 6515737
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399362 6515706
EN EN Grevillea curviloba 6/10/2021 AT10 oppo 402143 6507768
EN EN Grevillea curviloba 6/10/2021 AT10 oppo 402166 6507707
EN EN Grevillea curviloba 6/10/2021 AT10 oppo 402178 6507694
EN EN Grevillea curviloba 6/10/2021 AT10 oppo 402358 6507166
EN EN Grevillea curviloba 6/10/2021 AT10 oppo 402359 6507156
EN EN Grevillea curviloba 6/10/2021 AT10 oppo 402366 6507132
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399291 6515966
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399296 6515949
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399306 6515909
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399321 6515850
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399324 6515844
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399348 6515759
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399355 6515744
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399357 6515735
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399362 6515709
EN EN Grevillea curviloba 6/10/2021 AT15 oppo 399370 6515684
EN EN Grevillea curviloba 6/10/2021 ATO8 oppo 404980 6498041
EN EN Grevillea curviloba 6/10/2021 ATO7 oppo 405067 6496271
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

BC
EPBC Act Species Name Survey Area Relevé Easting Northing
Act/DBCA

- P1 Grevillea evanescens  6/10/2021 AT15 oppo 399339 6515791
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix |: Releve Data

Releve:
Date:
Landform:
Soil colour:
Soil type:

Vegetation unit:

ELAO1
04/10/2021
Slope
Orange-brown
Gravelly light clay

CcW

Survey Area:
Location:
Easting:
Northing:

Age since fire (yrs):

Vegetation condition:

LDO6

UTM zone 50
395885
6530971

20

Degraded
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Releve:
Date:
Landform:
Soil colour:

Soil type:

Vegetation unit:

Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ELA02
04/10/2021
Flat

Grey

Sand

MrwW

Survey Area:
Location:
Easting:
Northing:

Age since fire (yrs):

Vegetation condition:

AT17

UTM zone 50
397156
6523029

20

Completely Degraded
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Releve: ELAO3 Survey Area: AT17

Date: 04/10/2021 Location: UTM zone 50
Landform: Flat Easting: 396996

Soil colour: Brown Northing: 6523564

Soil type: Sand Age since fire (yrs): 20
Vegetation unit: MtS Vegetation condition: Good

No photo available

Releve: ELAO4 Survey Area: AT17

Date: 04/10/2021 Location: UTM zone 50
Landform: Open depression Easting: 396766

Soil colour: Brown Northing: 6524330

Soil type: Sandy loam Age since fire (yrs): 20
Vegetation unit: Mrw Vegetation condition: Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Releve: Survey Area:

Date: 04/10/2021 Location: UTM zone 50
Landform: Flat Easting: 397392

Soil colour: Brown-grey Northing: 6522286

Soil type: Sand Age since fire (yrs): 20
Vegetation unit: MrwW Vegetation condition: Good

Date: 04/10/2021 Location: UTM zone 50
Landform: Drainage line Easting: 397717

Soil colour: Brown Northing: 6521145

Soil type: Sandy loam Age since fire (yrs): 20
Vegetation unit: Mrw Vegetation condition: Very Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Releve: ELAO7 Survey Area: AT16

Date: 05/10/2021 Location: UTM zone 50
Landform: Flat Easting: 397995

Soil colour: Dark brown Northing: 6520225

Soil type: Loamy sand Age since fire (yrs): 20
Vegetation unit: Mrw Vegetation condition: Very Good

Date: 05/10/2021 Location: UTM zone 50
Landform: Flat Easting: 398421

Soil colour: Brown Northing: 6518826

Soil type: Sandy loam Age since fire (yrs): 20
Vegetation unit: MmS Vegetation condition: Very Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Releve: Survey Area:

Date: 05/10/2021 Location: UTM zone 50
Landform: Drainage line Easting: 398898

Soil colour: Dark brown Northing: 6517237

Soil type: Clayey sandy loam Age since fire (yrs): 20
Vegetation unit: Mrw Vegetation condition: Good

ELA rvey Al
Date: 05/10/2021 Location: UTM zone 50
Landform: Flat Easting: 400206
Soil colour: Grey Northing: 6512894
Soil type: Sand Age since fire (yrs): 1-10
Vegetation unit: BsppW Vegetation condition: Good
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Releve:
Date:
Landform:
Soil colour:

Soil type:

Vegetation unit:

Date:
Landform:
Soil colour:
Soil type:

Vegetation unit:

Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ELA11
05/10/2021
Flat

Dark brown
Loamy sand

MtS

ELA12
05/10/2021
Flat

Brown

Sand

AsS

Survey Area:
Location:

Easting:

Northing:

Age since fire (yrs):

Vegetation condition:

rvey Are
Location:
Easting:
Northing:
Age since fire (yrs):

Vegetation condition:

AT14

UTM zone 50

400289

6512598

>20

Good

AT14

UTM zone 50

400458

6512040

>20

Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ve: ELA13 Survey Area: AT13
Date: 05/10/2021 Location: UTM zone 50
Landform: Open depression Easting: 400693
Soil colour: Brown Northing: 6511419
Soil type: Sandy loam Age since fire (yrs): >20
Vegetation unit: Mrw Vegetation condition: Good

lev ELA14 urvey Ar AT12
Date: 05/10/2021 Location: UTM zone 50
Landform: Flat Easting: 401453
Soil colour: Grey Northing: 6509804
Soil type: Sand Age since fire (yrs): >20
Vegetation unit: MtS Vegetation condition: Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ve: ELA15 Survey Area: AT11
Date: 05/10/2021 Location: UTM zone 50
Landform: Flat Easting: 401902
Soil colour: Grey Northing: 6508475
Soil type: Sand Age since fire (yrs): >20
Vegetation unit: AsS Vegetation condition: Degraded

Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 402119

Soil colour: Dark brown Northing: 6507850

Soil type: Loam Age since fire (yrs): >20
Vegetation unit: CcW Vegetation condition: Very Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ve: ELA17 Survey Area: AT
Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 402298
Soil colour: Brown Northing: 6507318
Soil type: Sand Age since fire (yrs): >20
Vegetation unit: BsppW Vegetation condition: Very Good

ELA urvey Area
Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 402350
Soil colour: Grey Northing: 6507154
Soil type: Sandy loam Age since fire (yrs): >20
Vegetation unit: BsppW Vegetation condition: Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ve: ELA19 Survey Area: LDO3
Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 402964
Soil colour: Grey Northing: 6505550
Soil type: Sand Age since fire (yrs): >20
Vegetation unit: CcW Vegetation condition: Good

ELA20
Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 404397
Soil colour: Brown Northing: 6501180
Soil type: Sandy loam Age since fire (yrs): >20
Vegetation unit: AsS Vegetation condition: Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Releve: ELA21 Survey Area: ATO09

Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 404422

Soil colour: Grey Northing: 6501055

Soil type: Sand Age since fire (yrs): >20
Vegetation unit: MvS Vegetation condition: Good

eleve ELA22 rvey Are A
Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 399309
Soil colour: Brown Northing: 6515871
Soil type: Sandy loam Age since fire (yrs): >20
Vegetation unit: MtS Vegetation condition: Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Releve: ELA23 Survey Area: ATO8

Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 404967

Soil colour: Brown Northing: 6498282

Soil type: Sandy loam Age since fire (yrs): >20
Vegetation unit: AsS Vegetation condition: Degraded

Releve ELA24 rvey Are ATO7

Date: 06/10/2021 Location: UTM zone 50
Landform: Flat Easting: 405058

Soil colour: Brown Northing: 6496424

Soil type: Sand Age since fire (yrs): >20

Vegetation unit: AsS Vegetation condition: Completely Degraded
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Releve:
Date:
Landform:
Soil colour:

Soil type:

Vegetation unit:

Date:
Landform:
Soil colour:

Soil type:

Vegetation unit:

Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ELA25
07/10/2021
Flat

Grey

Sand

CcW

07/10/2021
Open depression
Brown

Sand

MvS

Survey Area:
Location:

Easting:

Northing:

Age since fire (yrs):

Vegetation condition:

Location:

Easting:

Northing:

Age since fire (yrs):

Vegetation condition:

ATO6

UTM zone 50
405308
6491625

>20

Very Good

ATO

UTM zone 50
405679
6490773

>20

Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ve: ELA27 Survey Area: ATO5
Date: 07/10/2021 Location: UTM zone 50
Landform: Open depression Easting: 406096
Soil colour: Grey Northing: 6489968
Soil type: Sand Age since fire (yrs): >20
Vegetation unit: MvS Vegetation condition: Good

Date: 07/10/2021 Location: UTM zone 50
Landform: Drainage line Easting: 406658

Soil colour: Brown Northing: 6488874

Soil type: Sand Age since fire (yrs): >20
Vegetation unit: AsS Vegetation condition: Good
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Releve:
Date:
Landform:
Soil colour:

Soil type:

Vegetation unit:

Date:
Landform:
Soil colour:
Soil type:

Vegetation unit:

Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ELA

07/10/2021

Flat (local upland)
Grey

Sand

BsspW

07/10/2021
Slope
Grey-brown
Sand

BsppW

Survey Area:
Location:

Easting:

Northing:

Age since fire (yrs):

Vegetation condition:

urvey Area
Location:
Easting:
Northing:
Age since fire (yrs):

Vegetation condition:

ATO04

UTM zone 50
406773
6488664
1-10

Degraded

AT

UTM zone 50
406978
6488278

>20

Very Good
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ve:
Date:
Landform:
Soil colour:
Soil type:

Vegetation unit:

Date:
Landform:
Soil colour:
Soil type:

Vegetation unit:

Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ELA31
07/10/2021
Open depression
Dark brown
Loamy sand

CcW

07/10/2021
Open depression
Brown

Clay loam

CcW

Survey Area:
Location:

Easting:

Northing:

Age since fire (yrs):

Vegetation condition:

Location:

Easting:

Northing:

Age since fire (yrs):

Vegetation condition:

AT04

UTM zone 50

407040

6488154

UTM zone 50
407657
6486213

>20

Degraded
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

ve: ELA33 Survey Area: ATO02
Date: 07/10/2021 Location: UTM zone 50
Landform: Open depression Easting: 407664
Soil colour: Brown Northing: 6486082
Soil type: Clay loam Age since fire (yrs): >20
Vegetation unit: MtS Vegetation condition: Good

lev urvey Ar
Date: 07/10/2021 Location: UTM zone 50
Landform: Flat Easting: 408078
Soil colour: Dark brown Northing: 6480461
Soil type: Sandy loam Age since fire (yrs): >20
Vegetation unit: CcW Vegetation condition: Good
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix J: Survey Area Photographs

Survey Area: LDO1 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: LD02 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: LDO3 (from centre looking southeast)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: LD04 (from South end)

Survey Area: LD04 (from North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: LDO5 (from North end)

,
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: LD06 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: LDO7 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: ATO1 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT02 (from South end — Apple St)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT03 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT04 (from South end — Maralla Rd)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: ATO5 (South end)

Survey Area: ATO5 (from North end — Warbrook Rd)

v
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT06 (from South end — Warbrook Rd)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: ATO7 (South of West Rd crossing)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT08 (from South end)

Survey Area: ATO08 (from North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT09 (from South end)

Survey Area: AT09 (from North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT10 (from South end — Brand Hwy/Granary Dr intersection)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT11 (from near North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT12 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT13 (from South end)

Survey Area: AT13 (from near North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT14 (from near South end)

Survey Area: AT14 (from North end)

—y
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT15 (from South end)

Survey Area: AT15 (from North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT16 (from South end)

Survey Area: AT16 (from near North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT17 (from South end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Survey Area: AT18 (from North end)
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix L: Fauna species list

Species

*Canis familiaris familiaris
*Felis catus

*Rattus rattus

Anas superciliosa
Anthochaera carunculata
Artamus cinereus
Barnardius zonarius
Cacatua sanguinea
Calamanthus campestris
Calyptorhynchus banksii subsp. naso
Calyptorhynchus baudinii
Calyptorhynchus latirostris
Chelodina oblonga
Chenonetta jubata
Cincloramphus mathewsi
Corvus coronoides
Coturnix pectoralis
Cracticus nigrogularis
Cracticus tibicen

Crinia glauerti

Dacelo novaeguineae
Dromaius novaehollandiae
Egretta novaehollandiae
Gavicalis virescens
Grallina cyanoleuca
Ixobrychus dubius
Lichmera indistincta
Macropus fuliginosus melanops
Malurus splendens
Manorina flavigula
Merops ornatus

Notechis scutatus
Nycticorax caledonicus

Ocyphaps lophotes

Common name
Dog

Cat

Black Rat

Pacific Black Duck

Red Wattlebird

Black-faced Woodswallow

Australian Ringneck
Little Corella

Rufous Fieldwren

Forest Red-tailed Black Cockatoo

Baudin's Cockatoo
Carnaby's Cockatoo
Oblong Turtle
Australian Wood Duck
Rufous Songlark
Australian Raven
Stubble Quail

Pied Butcherbird
Australian Magpie
Clicking Frog

Laughing Kookaburra
Emu

White-faced Heron
Singing Honeyeater
Magpie-lark

Australian Little Bittern
Brown Honeyeater
Western Grey Kangaroo
Splendid Fairywren
Yellow-throated Miner
Rainbow Bee-eater
Tiger Snake

Nankeen Night Heron

Crested Pigeon

Sign
Tracks/scats
Tracks

Observed
Observed/heard
Observed
Observed/heard
Observed/heard
Observed/heard
Heard

Foraging evidence
Heard

Heard, foraging evidence
Observed
Observed
Observed/heard
Observed/heard
Observed
Observed
Observed/heard
Heard

Heard

Observed
Observed
Observed/heard
Observed/heard
Observed
Observed/heard
Observed
Observed/heard
Heard
Observed/heard
Observed
Observed

Observed

© ECO LOGICAL AUSTRALIA PTY LTD

136



Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Species Common name
*Oryctolagus cuniculus Rabbit

Osphranter robustus erubescens Euro

Phylidonyris novaehollandiae New Holland Honeyeater
Podargus strigoides Tawny Frogmouth
Poodytes gramineus Little Grassbird
Pseudonaja affinis Dugite
Purpureicephalus spurius Red-capped Parrot
Rhipidura albiscapa Grey Fantail
Rhipidura leucophrys Willie Wagtail
Smicrornis brevirostris Weebill

Threskiornis molucca Australian White Ibis
Threskiornis spinicollis Straw-necked lbis
Todiramphus sanctus Sacred Kingfisher

Sign

Scats/tracks/diggings

Observed/scats
Observed/heard
Heard

Observed
Observed
Observed
Observed/heard
Observed
Observed/heard
Observed
Observed

Observed/heard
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix M: Maps — Survey Effort
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Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix N: Maps — Conservation significant flora species, Declared
Pests and WoNS species, Vegetation communities, Vegetation condition
and TEC locations.

© ECO LOGICAL AUSTRALIA PTY LTD 139



Joondalup

LDO7 - Gingin northeast (Moondah Rd)E 1
Gir

LDO6 - Gingin Station west
LDO5 - Ginggin Station east E 2

AT18 - Bambun (Brand HWY)

AT17 - Bambun (Nullilla NR)
LD04 - Bambun (Nullilla NR)

AT16 - Breera (Airfield Rd)

AT15 - Muchea (Timaru Ra) {{y 23

24
25
26

AT14 - Muchea (south of Nolan Rd)

AT13 - Chandala Plant (north) 27

AT12 - Chandala Plant (south) 29

AT11 - Muchea (north of Byrne Rd) 30
AT10 - Muchea (Brand HWY interchange)

Muc /@134

LDO03 - Muchea Station

35
36
AT09 - Muchea (Almeira Pde) 37
38
. 39

ATO08 - Muchea (Rutland Rd)

ATO7 - Bullsbrook (West Rd)
- g

40

H41

H42 Bullsbrook
43

P 44
7 ATO06 - Bullsbrook (Warbrook Rd) 446
ATO5 - Bullsbrook (Twin Swamps NR) 47
48
ATO04 - Bullsbrook (north of Maralla Rd) 50

ATO3 - The Vines (south of Maralla Rd) 55;12

ATO02 - Upper Swan (Lexia Ave)
54
ATO01 - Upper Swan (Apple St) 55

ELLENBROOK LHUS 56

Bindoon

[ study Area

LDO02 - Upper Swan (south of Nolan Ave)
Gidgeg|
L
LDO1 - Millendon m 57
ILL :
Index To Maps
0 125 25 5
|:| Map Frame
Kilometres
Datum/Projection:

GDA 1994 MGA Zone 50
Project: 19686-RS Date: 1/12/2021

o logical

A TETRA TECH COMPANY




Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy

pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy

1202/21/} 21ea  SY-9896} 1aloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sale
e ——

0S ST 0

‘AeAing oN
‘pases|d
papesbaq ‘puejgniys asseds ||e} pa
poo9 ‘pue|gniys asieds ||e} paxi
papesbag
Avye1dwo) ‘puejgniys uado piw pa:
Poo9 ‘puejgniys uado piw pa
poo9 A1 ‘puejgnuys uado piw paxipy
papesbag
Aleye1dwo) ‘pue|qniys eaulwiA edNalela|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag

poo9 ‘pue|poop) ellAydoiydeys eanasjejapy

papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod
papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy
uo) ‘Alunwwo) uoneebap
s03lL

SNOM ‘Is9d palejpaq v

1sad pasepag v
©10]4 padnponu|

SUSOSAUEAS BI|IABID [

BQO[IIND BIJIAJID @

eJo|y Juesiubis uoneAldsuU0)
eaty Apris [

uonelebap

»

R pueig)

fiqweq - gL1v

w

RN I P Iine [NINRSY |

P
P
e
Sea uoneis e

i 5
wbuio - 60a7

1sem Uonels
u1buy

s

(Py-yepUOON)
3seayliou

2 uibuio - 2007




ANWAHGD HOAL VHIILY

TeJI50]

1202/21/) 91ed  S¥-9896 1oaloid

0G dUoZ YO v661 YAD
uonoafoid/wineq

sana
1 I I I Il I I I |
I + + + t + + + |

00k 0S ST 0

‘AeAing oN

‘pases|d

papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag

Ajsjeidwod ‘puegniys uado piw paxipy
Poo9 ‘pue|gniys uado piw paxip

pooo Aisp ‘puejgnuys uado piw paxipy
papesbag

Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag

Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
pepetbaq ‘pue|poop ejiAydoiydeys eonajejapy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
poo9) Aiap ‘pue|poopp ejjAydoiydeys eonsjejoy
papesbag

A@1e1dwo) ‘puejpoopn ellAydojes eiqukion
papesbaq ‘puejpoopn ejjAydojes elquiion
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg

poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag

Ajg1e|dwo? ‘pueipoopn “dds euuenseoolly
papelbaq ‘puelpoop) “dds eulenseoo|y
pPo0o9 ‘puB|pooA) “dds euuensedso|)y
papetbag

Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy

pooo ‘puejqniys eubijes eledy

uonipuo) ‘Auunwwo? uoneebap
sO3lL
SNOM ‘}s8d palepag v
1sed pasejpeg v
©.0] 4 poonponu|
SUBDSBUEAS BR[IABID [
BqojIAIND BA[INAID @

eJoy eoyiubis uoneasasuo) AN
ealy Apnis [ I8

uonelabap

N T 1

%A \ wis ¢z 0




ANWAHGD HOAL VHIILY

TeJI50]

1202/21/) 91ed  S¥-9896 1oaloid

0G dUoZ YO v661 YAD
uonoafoid/wineq

sana
1 I I I Il I I I |
I t + + T + + +

00k 0S ST 0

‘Aaning oN w
‘pases|d

papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag

Avye1dwo) ‘puejgnuys uado piw paxipy
poo9 ‘puejgniys uado piw paxin

poo9 A1 ‘puejgnuys uado piw paxipy
papesbag

Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y

PO09 ‘pue|qnIyS BSUIWIA BONBJEBIBIN ‘

papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
pepetbaq ‘pue|poop ejiAydoiydeys eonajejapy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
poo9) Aiap ‘pue|poopp ejjAydoiydeys eonsjejoy
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod
papesbaq ‘puejpoopn ejjAydojes elquiion
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio) I
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
pPo0o9 ‘puB|pooA) “dds euuensedso|)y
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy
uonipuo) ‘Auunwwo? uoneebap
sO3lL
SNOM ‘}sod paJejoaq v &
1sad pasepag v
©10]4 padnponu|
SUSOSAUEAS BI|IABID [

eqojIIND BI|IABID @

eJo}y ueoyiubis UoBAIOSUOD
ealy Apnis [

uonelabap

N T 1

%\N \ wis ¢z 0

e

ds

|enua10d -

lenuajod = dUOoISuUo|

|enualod - duoisuol|
> ¥

(N
) unquieg -
LLIV

©1Ud0d

sued Ae|)

o, AL
|enus1od - sued Ae|9

|enualod - sued Aejy

AN BIInN)g
fguLies - %&




ANWAHGD HOAL VHIILY

JEHay

1202/21/) 91ed  S¥-9896 1oaloid

0G dUoZ YO v661 YAD
uonoafoid/wineq

sana
1 I I I Il I I I |
I + + + t + + + |

00k 0S ST 0

‘AeAing oN
‘pases|d
papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Avye1dwo) ‘puejgnuys uado piw paxipy [%avi]
poo9 ‘puejgniys uado piw paxin
poo9 Misp\ ‘puejqniys uado piw paxiy
papesbag
Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y (%9
Po09 ‘pue|qnIyS BauIWIA eonsjeloN
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod 9z¢]
papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoopn ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly B
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoopy “dds euuenseosolly I
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy

uonipuo) ‘Anunwiwio) uonepbap
soaL /o
SNOM ‘158 paJepsa v
}sad paseppag v
Bl10]| 4 padnponuj
suadsaueAs eg|inalD ]
eqojIIND BI|IABID @
eJo|y Juesiubis uoneAldsuU0)
ealy Apnis [

uonelabap

N T 1

%A \ wis ¢z 0

ZL
awely

#

S

|enualod - s
Wy P

&
1enua10d - sued ey
~

3

e

|

19d9a1)
leplig




[e2130]

1202/21/) 91ed  S¥-9896 1oaloid
0G dUoZ YO v661 YAD
uonoafoid/wineq

sana
)
0s 14 0

‘AeAing oN
‘pases|d
papeibaq ‘puelgniys ssteds ||g} pa:
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Ajoys|dwo) ‘puegniys uado piw pa:
Poo9 ‘puejgniys uado piw pa
pooo Aisp ‘puejgnuys uado piw paxipy
papesbag
A919|dwo) ‘puelqniys eaulwiA ednalelay
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
pepetbaq ‘pue|poop ejiAydoiydeys eonajejapy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
poo9) Aiap ‘pue|poopp ejjAydoiydeys eonsjejoy
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod
papesbaq ‘puejpoopn ejjAydojes elquiion
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y 3 1 ; I
pPo0o9 ‘puB|pooA) “dds euuensedso|)y o 2 f ; 4 ) \ El “leio0ug - 9L 1Y
papetbag ot :
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy

uo) ‘Anunwwo) uonewbap 8
sO3lL
SNOM ‘}sed palejoeq v
}sad paiepag v

suadsaueAs eg|inalD ]
eqOJIAIND BB|IABID




1e3180]

1202/21/) 91ed  S¥-9896 1oaloid

0G dUoZ YO v661 YAD
uonoafoid/wineq

sana
1 I I I Il I I I |
I + + + t + + + |

00k 0S ST 0

‘AeAing oN
‘pases|d
papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Aoysidwo) ‘puejgniys uado piw paxip
poo9 ‘puejgniys uado piw paxin
pooo Aisp ‘puejgnuys uado piw paxipy
papesbag
Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
pepetbaq ‘pue|poop ejiAydoiydeys eonajejapy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
poo9) Aiap ‘pue|poopp ejjAydoiydeys eonsjejoy
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod
papesbaq ‘puejpoopn ejjAydojes elquiion
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
pPo0o9 ‘puB|pooA) “dds euuensedso|)y
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy
uonipuo) ‘Auunwwo? uoneebap

sO3lL

SNOM ‘Is9d palejpaq v

1sad pasepag v

©10]4 padnponu|
SUSOSAUEAS BI|IABID [
BQO[IIND BIJIAJID @

eJo}y ueoyiubis UoBAIOSUOD
ealy Apnis [

uonelabap

N T 1

%A \ wis ¢z 0

P (b prouay) |

©1991g - 9L 1V |
|




ANWAHGD HOAL VHIILY

[ed180]

=PV S:

1202/21/) 91ed  S¥-9896 1oaloid

0G dUoZ YO v661 YAD
uonoafoid/wineq

-

sana
1 I I I Il I I I |
I + + + t + + + |

00k 0S ST 0

‘Aoming oN

‘pases|d

papelbaq ‘puejgniys ssteds ||e} paxipy

poo9 ‘puejgniys asieds ||e} paxiy

papeibag

Adye1dwo) ‘puejgnuys uado piw paxipy

poo9 ‘puejgniyg uado piw paxin

poo9 AaA ‘puelqruys uado piw paxipy

papesbag

Ala1e1dwio) ‘pue|qniys eaulwiA eonaje|a|y
Poo9 ‘pue|qniys eaulwiA eonsjejoy I

papesbag

A@reidwo) ‘puejpoopn ejjAydoiydeys eonsjelaiy

papelbaq ‘pue|poopp ejjAydoiydeys eonajejay

poo9 ‘pue|poop) ellAydorydeys eanajejsy

poo9 Aiap ‘puelpoopp ellAydorydeys eanasjejapy

papeibag

Kj181dwo) ‘puejpoopn ejjAydojes elqukion

papesbaq ‘puejpoop ejjAydojes eiquikio)

poo9 ‘puejpoop) ejlAydojes eiquiio)

poo9 Aiap ‘puejpoop ellAydojes eiquiiio)

paepelbaq ‘pue|poop) "dds eisyueg

poo9) Aiap ‘puelpoop) ‘dds eisyueg

papesbag

Aja1e1dwo) ‘puepoopn “dds euuenseosolly

papeibaq ‘puelpoop) ‘dds euenseso|)y

po0o9 ‘pue|poop) “dds eulenseso|ly

papesbag

Aj@11dwo) ‘puelgniys eubijes eroedy

papeibaq ‘puejqruys eubijes eloeay

poo9 ‘puejqniys eubijes eedy

S

!

SO

e

e

\.\“(\- SO

%

(PgBIoLIY)
e199]§ - 911y

LS
\

A .
= %

ST IR
—

S

uonipuo) ‘Anunwwo) uonesbap
soaL 7/
SNOM ‘}sed paleppad v
1594 paseppeg v

©10]4 padnponu|

AN

suadsaueAs eg|inalD ]
eqojIIND BI|IABID @

eJo|y Juesiubis uoneAldsuU0)
ealy Apnis [

e

uonelabap

R

N T 1

%A \ wis ¢z 0

X
oS
gy

e




ANWAHGD HOAL VHIILY

[e3180]

0o

1202/21/} 21ea  SY-9896} 1aloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sale
—_—

0S ST 0

‘Aaning oN
‘pases|d
papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Avye1dwo) ‘puejgniys uado piw pa:
poo9 ‘puejgniys uado piw paxi
poo9 A1 ‘puejgnuys uado piw paxi|
papesbag
Aleye1dwo) ‘pue|qniys eaulwiA edNalela|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy
papesbag
A@y81dwoy ‘puejpoopp
papeibaq ‘puejpoop
P00 ‘pUBIPOOA
poos AJap ‘puejpoop
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy

./
|
[Savi]
|
|
XA
|
A
[
/|
(=]
=3
—
./
()
(]
.
[ava)
m
|
EA
.

i

uonipuo) ‘Anunwwo) uonesbap
so3lL
SNOM ‘Is9d palejpaq v
1sad palepaq Vv
©10]4 padnponu|
SUSISAUEAS B

eJoly ueoylubis uoneasasuo)
eaty Apris [

uonelebap

eaRnp

\

\

enU210 -
ENUSI0d L QUOISUO|
nueloy - 157 B0

(py nseuny)
eaUDNN G LIV

! - duoisuod|
T T T e
‘|enualod - 17 eayony

[BIUS10 - BUOISUOY|

|enusiog - 157 eayoniy

i




[B2130]
09
1202/21/} 91ed  SY-9896} 0sloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sale
—_—
0s 14 0

‘Raning oN
‘pases|d
papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Ajsjeidwod ‘puegniys uado piw paxipy
Poo9 ‘pue|gniys uado piw paxip
poo9 AisA ‘puejgniys uado piu paxipy
papesbag
Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy
poo9 ‘pue|poopn ejlAydorydeys eanajelay
pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy
papesbag
A@y81dwog ‘puejpoop ejiAydojes eiquiio)
papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag

Ajg1e|dwo? ‘pueipoopn “dds euuenseoolly BEx

papeibaq ‘puejpoopn “dds euuensesoly [
poo9 ‘puejpoopn “dds euuensesolly I

vmvm._mwn_
Ajeye1dwo) ‘puejqruiys eubiles eloeay EX

pepesbaq ‘puelqniys eubijes eoeoy [ |
pooo ‘puejqniys eubijes epeoy [
uonipuo) ‘Anunwwo) uonesbap

so3lL

SNOM '1s9d pasepad v

1sed paJjepeg v

©10]4 padnponu|

RO B NOUNAE NN AR

eJoly ueoylubis uoneasasuo)
eaty Apris [

uonelebap

eany
\

\

(Uou) 1ely
elepueyo - gLy

(P uejoN
4O LInos)
ealon - yLIV §




AN4HOD WAL VHIL Y

[Ed130]

1202/21/} 91ed  SY-9896} 0sloid
0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
)
0s 14 0

‘AeAing oN
‘pases|d
papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Avye1dwo) ‘puejgniys uado piw pa:

poo9 ‘puejgniys uado piw paxi

poo9 A1 ‘puejgnuys uado piw paxi|
papesbag
Aleye1dwo) ‘pue|qniys eaulwiA edNalela|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy g

papesbaq ‘puejpoop ejlAydolydeys esnajejspy ¥ 4 (py auihg

poo9 ‘pue|poop ellAydoiydey. eonajelapy # | i & 40 yuou) <

poo9 Aiap, ‘puejpoop eflAydorydeyl eansjejspy BOUONA - LLIgf NS
papesbag

Aj181dwo) ‘pue|poopp
papeibaq ‘puejpoop
P00 ‘pUBIPOOA
poos AJap ‘pue|poop
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly

papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay

papeibaq ‘puejgruys eubijes
poos ‘puejqniys eubijes
uonipuo) ‘Anunwiwio) uonepbap
sO3lL
SNOM ‘1s8d palepag v (o ouikg
}sad paseppag v 1o yuou)

©10]4 padnponu|
SUSISAUEAS B

eJ0]) uedLIUBIS uoneAIaSUOD
ealy Apnis []

uonelebap




AN4HOD WAL VHIL Y

[€2180]

1202/21/) 91ed  S¥-9896 1oaloid

0G dUoZ YO v661 YAD
uonoafoid/wineq

sana
)
0s 14 0

‘AeAing oN
‘pases|d
papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Avye1dwo) ‘puejgniys uado piw pa:
poo9 ‘puejgniys uado piw paxi
poo9 A1 ‘puejgnuys uado piw paxi|
papesbag
Aleye1dwo) ‘pue|qniys eaulwiA edNalela|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy =
pooS ‘puejpoop eflAydoiydeyd eonajejapy 113U310d Z3U0ISuo.|

pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy _l :_
papeibaq g

e R R

Aj181dwo) ‘pue|poopp
papeibaq ‘puejpoop
P00 ‘pUBIPOOA
poos AJap ‘pue|poop
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly

(ebueyoiaun
AMH pueig)
BIAYONA - OL 1V

papesbaq ‘puejqniys eubijes eroeoy

i

nmvm._mwn_ . . .. k

>_Em_QEoo,U:m_n:Ewm:_mwmo< . . . , Jr...
pooo ‘puejqniys eubijes eledy h‘

uonipuo) ‘Anunwiwio) uonepbap E, [ ®
. 03l ¢ (ebueyouaul i A
SNOM ‘Is8d palepeq v AMH pueig)
)sad paseppag Vg mwr_o:S_ -0LLY
©10]4 padnponu|
SUSISAUEAS B

eJo}y ueoyiubis UoBAIOSUOD
ealy Apnis [

LR R

uonelabap




AN4HOD WAL VHIL Y

[E80]

1202/21/} 21ea  SY-9896} 1aloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
)

0S ST 0

‘AeAing oN

‘paJes|D

papesbaq ‘pue|gniys sieds [|e} paxipy
poo9 ‘pue|gniys ssieds ||e} paxipy
papesbag

Avye1dwo) ‘puejgnuys uado piw paxipy
poo9 ‘puejgniys uado piw paxin
poo9 A1 ‘puejgnuys uado piw paxipy

papesbag

Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y

Po09 ‘puUEINIYS BIUILIA BONS[RD|N

papelbag

Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy

papesbaq ‘puejpoop ejlAydolydeys esnajejspy

poo9 ‘pue|poopn ejlAydorydeys eanajelay

pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy

papesbag

Kjaya1dwo) ‘puelpoopn ejjAydojes eiquiion

papesBaq ‘puejpoopn ejlAydoles elquiion

poo9 ‘puejpoop) ejlAydojes eiquiio)

poos Alap ‘pue|poopp ejjAydojes eiquikio)

papesbaq ‘pue|poop "dds eisyueg

poos) Aiap ‘pue|poop) "dds eisyueg

papelbag

Aeye1dwo) ‘puelpoopn “dds euuensesolly ] t ; .

papeiBaq ‘puelpoop) “dds euuenseso g E 4 "\ | ! X 4 oF- b ,u i
poo9 ‘puejpoopn “dds eulensedo|ly i o f i | w O e ;_m::-m.uoa - avm o

pepeibaq |

Als191dwo) ‘puelqniys eubijes eloeoy

papeibaq ‘puelqnuys eubijes ejoeoy

poo9 ‘puejqniys eubijes eeoy

uopuo) ‘Anunwiwio) uonepbap

h> -
$03L 7/, i 19daa1) I w
SNOM ‘1s8d paJeppag v leplug ﬁ_ =

1s8d paiepeg v

©10]4 padnponu|

eJ0]) uedLIUBIS uoneAIaSUOD
ealy Apnis []

uonelebap

|BIUS10 - BUOISUO|
‘|enualod - dx-00 |




ANWAHGD HOAL VHIILY

1202/21/} 21ea  SY-9896} 1aloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
—_—
0s 14 0

‘Raning oN

‘pases|o

papeibaq ‘puelgniys asieds |e} paxipn

poo9 ‘pue|gniys asieds |je} paxiy

papesbag

Adye|dwo) ‘puejgniys uado piw paxipy

Poo9 ‘puejgruys uado piw paxiy

poo9 Aiap ‘puelgqniys uado piw paxip
papelbag

Aja1e1dwo) ‘pue|gniys BaUIWIA BONS[EISIN
Po09 ‘puE|qNIYS BIUILIA BONS|EIB|N
papesbag

Ai@ye1dwo) ‘puejpoopn ellAydoiydeys eonsjep |y
papesbaq ‘puejpoop ejiAydolydeys eanasjejspy
poo9 ‘pue|poopp ellAydoiydeys eanasjejspy
poo9 Aiap ‘puelpoopn ellAydorydeys esnajejsy
papesbag

Ajaye1dwo ‘puejpoopn ejjAydojes eiquiion
papesBaq ‘puejpoopn ejiAydoles elquilion
poo9 ‘puejpoopn ejjAydojed eiquikion

poo9 Aiap ‘puejpoop ejlAydojes eiquiio)
papeibaq ‘pue|poop "dds eisyueg

poo9 Aisp ‘puejpoop) “dds eisyueg

papesbag
Aja191dwo) ‘puejpoopn “dds euuensesolly

papelbaq ‘puelpoop) “dds eulenseso|y
poo9 ‘pue|poopn “dds euuenseso|ly
papeibag
A9181dwo) ‘puejqnuys eubijes eloeay
papesbaq ‘puelqruys eubijes eloeoy
poo9 ‘puejqniys eubijes eloedy
uonipuo) ‘Anunwiwo) uonelebap

sO3L

SNOM ‘1s9d palejpag v

159d pasepeg v

elo]4 pasnponu|

eJ0y JuesyIUBIS uoneAIBSUOD
eary Apis [

uoneiebap

BasONY

(opd ea1BUIY)
2OUON{A= 601V

. ww_e_me_s
“'BOUONI - 601V

o

E
=
]
]
9

i




1202/21/} 21ea  SY-9896} 1aloid
0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sale
—_—
0s 14 0

‘AeAing oN
‘pases|d
papesbaq ‘puejgniys asseds ||e} pa
poo9 ‘pue|gniys asieds ||e} paxi
papesbag
Avye1dwo) ‘puejgniys uado piw pa:
Poo9 ‘puejgniys uado piw pa
poo9 A1 ‘puejgnuys uado piw paxipy
papesbag
Aleye1dwo) ‘pue|qniys eaulwiA edNalela|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod
papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy

RSN

X

o

XXX

woal Yo

1

4 159) h
0.1gs|ing
L 0Ly

JUE NN ERENOCEROUN R EHNERD

uo) ‘ANunWo) uonersBap e Fil A o ] ) i ) | £ Lo . ¥ M puenny),
so3L 7, ; ¥ . 1 ” R N 3 =g A ud§ - 801%
SNOM ‘s peieped ¥ : J L . & ; =l AT Y . ,.
Jsad palepped v i | A y

©10]4 padnponu|

suadsaueAs eg|inalD ]

eqojIIND BI|IABID @

eJo|y Juesiubis uoneAldsuU0)
eaty Apris [

uonelebap

%001q

eaWINR




ANWAHGD HOAL VHIILY

1202/21/} 21ea  SY-9896} 1aloid
0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
—_—
0s 14 0

‘AeAing oN

‘pases|d

papeibaq ‘puejgniys asieds [} paxipn

poo9 ‘puejgniys asieds |je} paxiy

papesbag

Avye1dwo) ‘puejgnuys uado piw paxipy

poo9 ‘puejgniys uado piw paxin

poo9 A1 ‘puejgnuys uado piw paxipy

papesbag

Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y

Po09 ‘puUEINIYS BIUILIA BONS[RD|N

papelbag

Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy

papesbaq ‘puejpoop ejlAydolydeys esnajejspy

poo9 ‘pue|poopn ejlAydorydeys eanajelay

pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy

papesbag

Aj181dwo) ‘puepoopn ejjAydojes elqukiod

papesbaq ‘pue|poop ejjAydojes eiquikio)

poo9 ‘puejpoop) ejlAydojes eiquiio)

poos Alap ‘pue|poopp ejjAydojes eiquikio)

papesbaq ‘puejpoop) "dds eisyueg

poo9) Aiap ‘puelpoop) ‘dds eisyueg

papeibag

A@181dwo) ‘puelpoopn “dds euuensesolly
papeibaq ‘puelpoop) “dds eulenseoo|

poo9 ‘puejpoop) “dds eulensedo|ly

papetbag

Ajeye1dwo) ‘puejqruiys eubiles eloeay

papesbaq ‘puelqruys eubijes eloeoy

pooo ‘puejqniys eubijes eledy

uonipuo) ‘Anunwiwio) uonepbap
s03lL 7,
SNOM ‘Is9d palejpaq v
1sad pasepag v

©10]4 padnponu|

eJo|y Juesiubis uoneAldsuU0)
eaty Apris [

uoneiebap

easONpY




1202/21/} 91ed  SY-9896} 0sloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
)

0S ST 0

‘AeAing oN
‘paJes|D
papesbaq ‘puejgniys asseds ||e} pa
poo9 ‘puejqniys asJeds ||e} paxi|
papesbag
Avye1dwo) ‘puejgniys uado piw pa:
poo9 ‘pue|qniys uado piw pa:
poo9 A1 ‘puejgnuys uado piw paxipy

papesbag
Aleye1dwo) ‘pue|qniys eaulwiA edNalela|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag

Ai@1e1dwio) ‘puelpoopn ellAydoiydeys esnsjelajy S 5 2 ¥ 5 £ |
papesbaq ‘puejpoop ejlAydolydeys esnajejspy "+ . ’ .. A - : 78 _w mmwuwmm 5 u.mm._lems.,hMME.,,
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy £ : . ’ : = 3 lenuaiod gsued fel
pooo Assp ‘puelpoopn ejjAydorydey. eonsjels |y i y §
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod
papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy

uo) ‘Anunwwo) uonelpbap . 1 4 3 3 ;
so3L ! ] - f ! ! J ! ; 1 (

: i : Py M001q.IB/N)
SNOM ‘1s8d paJepeg v ] 1 ; I - 2 = g ¥ oougsiing - 901V

Jsod paleppag v red a - : Wl L@ S s Q- & . ]

©10]4 padnponu|
SUSOSAUEAS BI|IABID [

_m::maon_
eqojIIND BI|IABID @ -sueg KejD

eJ0]) uedLIUBIS uoneAIaSUOD
ealy Apnis []

uonelebap




1202/2)/) #ea  SY-9896) Peloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
Il I I I |
I + + + t + + + |

00k 0S ST 0

‘AeAing oN
‘pases|d
papeibaq ‘puejgniys asieds [} paxipn
poo9 ‘puejgniys asieds |je} paxiy
papesbag
Avye1dwo) ‘puejgnuys uado piw paxipy
poo9 ‘puejgniys uado piw paxin
poo9 A1 ‘puejgnuys uado piw paxipy
papesbag
Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
pooo Aiap ‘puelpoopn ellAydorydeys esnajejsy
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod 9z¢]
papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy

uonipuo) ‘Anunwiwio) uonepbap

so3aL

SNOM ‘Is9d palejpaq v
1sad pasepag v
©10]4 padnponu|
SUSOSAUEAS BI|IABID [
BQO[IIND BIJIAJID @
eJ0]) uedLIUBIS uoneAIaSUOD
ealy Apnis D

uonelebap

N 1 1

MA ! wy g ST 0

JNENNE

R

(P& jreue Jo
“UInos) sauip

U310,

ua:

~

10,

d

d - 9UOISUO|
T
~sued Ke|n

3

NEhP
pue|poop\ eisyueg ©
oy

T

3
s

i
e

1




1202/21/} 91ed  SY-9896} 0sloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
)

0S ST 0

‘AeAing oN
‘pases|d
papeibaq ‘puelgniys ssteds ||g} pa:
poo9 ‘pue|gniys asieds ||e} paxi
papesbag
Avye1dwo) ‘puejgniys uado piw pa:
Poo9 ‘puejgniys uado piw pa
poo9 A1 ‘puejgnuys uado piw paxipy
papesbag
Aleye1dwo) ‘pue|qniys eaulwiA edNalela|y
Po09 ‘puUEINIYS BIUILIA BONS[RD|N
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy
pooo Assp ‘puelpoopn ejjAydorydey. eonsjels |y
papesbag
Aj181dwo) ‘puepoopn ejjAydojes elqukiod
papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg
poo9) Aiap ‘puelpoop) ‘dds eisyueg
papeibag
A@181dwo) ‘puelpoopn “dds euuensesolly
papelbaq ‘puelpoop) “dds eulenseoo|y
poo9 ‘puejpoop) “dds eulensedo|ly
papetbag
Ajeye1dwo) ‘puejqruiys eubiles eloeay
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy
uo) ‘Alunwwo) uoneebap
sO3lL
SNOM ‘}sed paJepag v
1sad pasepag v
©10]4 padnponu|
SUSOSAUEAS BI|IABID [
BQO[IIND BIJIAJID @

eJ0]) uedLIUBIS uoneAIaSUOD

ealy Apnis [] W

uonelebap

"

uems1addn
- 201y

s 8

RS

(2

TR

i




ANWAHGD HOAL VHIILY

1202/21/} 21ea  SY-9896} 1aloid

0G duoZ YO ¥661 YAD
:uonoafold/wnieq

sana
—_—
0oL 0s 14

‘AeAing oN =¥
‘pates|o iy
papeibaq ‘puejgniys asieds [} paxipn e
poo9 ‘puejqniys asieds e} paxiN x

Umnmhmwn_ =3
Avye1dwo) ‘puejgnuys uado piw paxipy

Poo9 ‘pue|qnuys uado piw paxipy
pooo Aie/\ ‘puelgniys uado piw paxijy
papesbag = i

Ala1e1dwo) ‘pue|gniys BaulWwIA eoNale|a|y

Po09 ‘pue|qnIyS BauIWIA eonsjeloN
papelbag
Aeyeidwo) ‘puejpoopn ejjAydoiydeys eonsjeppy
papesbaq ‘puejpoop ejlAydolydeys esnajejspy
poo9 ‘pue|poop) ellAydoiydeys eanasjejapy

pooo Assp ‘puelpoopn ejjAydorydey. eonsjels |y >
papesBag = ,gn "
Aj181dwo) ‘puepoopn ejjAydojes elqukiod |

papesbaq ‘pue|poop ejjAydojes eiquikio)
poo9 ‘puejpoop) ejlAydojes eiquiio)
poos Alap ‘pue|poopp ejjAydojes eiquikio)
papesbaq ‘puejpoop) "dds eisyueg

poo9 Aiaj\ ‘puelpoop) “dds eisyueqg
papeibag

A@181dwo) ‘puelpoopn “dds euuensesolly (2%
papelbaq ‘puelpoop) “dds eulenseoo|y

poo9 ‘pue|poop) “dds euuenseso|ly Il
papetbag

Ajeye1dwo) ‘puejqruiys eubiles eloeay EX
papesbaq ‘puelqruys eubijes eloeoy
pooo ‘puejqniys eubijes eledy

uonipuo) ‘Anunwiwio) uonepbap
s03lL 7,
SNOM ‘Is9d palejpaq v
1sad pasepag v

©10]4 padnponu|

eJo|y Juesiubis uoneAldsuU0)
eaty Apris [

VAL ISTATAYS




Stage 3 Resleepering Project (Muchea) Flora, Vegetation and Fauna Survey | Arc Infrastructure Pty Ltd

Appendix O: Maps — Black Cockatoo foraging evidence locations, Fauna
habitats
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