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This scoping study “Report for State Barrier Fence Esperance Exlension”
1. has been prepared by GHD Pty Ltd ("GHD") for DAFWA
2. may only be used and relied on by DAFWA

3. must not be copied fo, used by, or refied on by any person other than DAFWA withou!
the prior wiitten consent of GHD;

4. may only be used for the purpose of [insert the purpose] (and must not be used for any
other purpose).

GHD and iis servanls, employess and officers olherwise expressly disciaim responsibility to any
person other than DAFWA arising from or in conngction with this Report.

To the maximum extent permitted by law, all implied warranties and conditions in refation to the
services provided by GHD and the Repaort are excluded unless they are expressly stated to
apply in this Report.

The services undertaken by GHD in connection with preparing this Report
o were limited lo those specifically delailed in section 1.4 of this Report;
e the limitations of the services undertaken are detailed in section 2.3 of this Reporl

The opinions, conclusions and any recommendations in this Reporl are based on assumplions
made by GHD when undertaking services and preparing the Report (“Assumptions”), including
(but not limiled to):

« Al data provided by DAFWA are current and relevant to this Report

. The intent of this document is to provide strategic advice on a potential alignment and
has not been prepared with the view thal it is used for the purposes of any state of
federal referrals that will be required prior to construction of the fence,

GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from
or in connection with any of the Assumptions being incorrect.

Subject (o the paragraphs in this seciion of the Report, the opinions, conclusions and any
recommendations in this Report are based on conditions encountered and information reviewed
at the time of preparation and may be relied on until 12 monihs, after which time, GHD expressly
disciaims responsibility for any eiror in, or omission from, this Report arising from or in
connection with those opinions, conclusions and any recommendations.
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1.  Introduction

141 Purpose

The Department of Agriculture and Food Western Australia (DAFWA) has proposed the construction of
an extension to the State Barrier Fence (SBF). The proposed extension will extend from the current
SBF's most southerly point at Jerdacuttup to the Indian Ocean east of Esperance.

GHD Pty Ltd (GHD) was commissioned to undertake a scoping study to compare and assess the various
alignments in regards to their potential to provide optimum vermin control and minimal environmental and
social impact. As part of this scoping study GHD conducted an initial flora and fauna assessment in order
to provide information on ecological aspects for the scoping study. This assessment provides
information to enable the comparison of the flora and fauna issues relevant to the various alignments.
The information from this preliminary flora and fauna assessment will be assessed along with information
on other environmental, social and technical components during the process of providing a
recommended route(s),

The preliminary flora and fauna assessment will also assist DAFWA in the identification of any major
ecological issues associated with the SBF and the requirements for further investigations. It is GHD's
assumption that this project will require further approvals and that this docurment will provide a basis for
further reports.

1.2 Project Background

The SBF has been established in Western Australia since 1801. For the last 111 years ii has been a
physical barrier designed to protect Western Australia's agricultural resources from vermin and
predators. It was originally constructed to protect the state from invasive rabhbits. This failed for various
reasons and its most significant role today is the exclusion of emus and wild dogs.

The SBF originates at the Zuytdorp Cliffs north of Kalbarr and runs southwards along the perimeter of
the agricultural region to Jerdacuttup in the Ravensthorpe Shire. The existing fence is currently over
1700km in length with the Yilgarn extension currently under renovation. The Zuytdorp Cliffs provide a
strong geographical barrier preventing vermin and predatars from entering at the most northern point of
the SBF. At the present most southern point there is no physical barrier in place to stop the migration of
vermin around the fence.

The proposed Esperance extension aims to complete the physical barrier from coast to coast and
increase the resilience of the associated agricultural area’s vermin control,

Its length will be between 500 km and 730 km depending on the route chosen, The proposed SBF will
broadly run along the interface between agricultural and vacant crown lands in a broad arc from
Jerdacuttiup to the southern coast to the east of Esperance (the ‘Project Area’). The SBF will mostly
consist of 2 1.3 m “ring lock” netted fence with an angled skirt. This design allows for movement of native
fauna while excluding emus and wild dogs, which are of concern.

The SBF will be located in the centre of a 20 m wide cleared easement. This gives a possible maximum
Project Area clearing size of between 1000 and 1460 ha depending on the length of the alignment
chosen.
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A large proportion of the SBF is expected to be constructed adjacent to existing cleared tracks/roads
which may be used as the 10 m buffer on one side of the alignment. For the purpose of the scoping
study the alignment options will be assessed for 100 m either side of the proposed route to ensure all
significant factors affecting the fence are considered and to provide options for the detailed work required
to establish a final alignment for the SBF that wiil be constructed.

1.3 State Barrier Fence Alignment Options

The proposed SBF extension commences at Jerdacuttup, approximately 150 km west of Esperance.

The first section of the SBF extension follows Bandalup Rd and West Paoint Rd, whereafter it passes
along the interface hetween agricultural and vacant crown lands in a general north-east direction. It
crosses the Coolgardie-Esperance Highway approximately 35 km to the north of Salmon Gums, the most
northerly point. The SBF extension then heads in an approximate south-east direction along the edge of
the agricultural fand until it turns directly south before Cape Arid National Park. There are a number of
alternative end point options being discussed, including an off-coast endpoint just north of Fisheries
Road and a coast endpoint at a granite outcrop at the western end of Cape Arid National Park.

The proposed SBF can be dissected into a series of sections and options. These options are not
mutually exclusive and in some sections of the Project Area only one option for alignment exists. A
section refers to a portion of the SBF where there is only one proposed route. An option refers to a
portion of the alignment where there is more than one proposed route. The origin near Jerdacuttup and
the southernmost endpoint are sections where no other proposed option exists.

The alignment options being considered in this study can be further classified according to their distance
from the current agricultural border to the south and west of the proposed SBF. The options have been
assigned a letter according to this classification under the following criteria:

¢ Option A = The outermost route

» Option B - The median route between A and C
» Option C — The innermost route

¢ Option BC —Where options B and C merge

b Section — where no other options exist
The proposed SBF alignments are mapped at Figure 1,Appendix A.

There are also a number of subsections where aiternatives to the fence are provided. These primarily

occur at creek crossings where building a fenceline can be technically difficult, costly and have .
environmental implications. In these areas there is the potential to use "wings"” to divert the target fauna

instead of building a connecting fenceline. These diversion wings curve the fence back towards itself in

a large arc on either side of the obstacle to focus the target fauna backwards and divert them from the

area being protected by the wing.

Generally the alignment runs along the boundary between the agricultural land and the remnant
vegetation within the UCL. Where options exist, Option C, the innermost option, follows the boundary
between the cleared private property and the UCL while Option A, the cutermost option, generally follows
the shortest route across the UCL.
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1.4 Scope of Works

DAFWA contracted GHD to undertake this study to identify the expected primary flora and fauna impacts
of the various alighments of the proposed Esperance extension of the SBF and to assess the alignment
options based on the identified issues. This assessment includes:

b A relevant literature and database review; and
» A Level 1 sile assessment conducted in May 2012 to assess key areas and identify the potential
major flora and fatina constraints along the alignments.

For the purpose of the scoping study, an area of 100 m width along all the alignment options and
sections was investigated (the Project Area’), However, as the Project Area is a very large area, and
access to some sections of it was very difficult, the field survey only assessed key sites within the Project
Area (see Section 2.2).
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2. Methodology

Ay Desktop Assessment

The desktop assessment was carried out to identify potential flora and fauna constraints which may be
in, or adjoining, the SBF extension. This included a literature search to identify information pertaining to
the Project Area and to provide information on any aspects of ecological significance. The following
aspects were included:

» A review of the Department of Environment and Conservation's (DEC) Threatened Ecological
Communities (TEC) and Priority Ecological Communities (PEC) databases to determine the potential
for TECs or PECs to be present within the Project Area. This included those communities listed
under the Environment Protection and Biodiversity Conservation Act, 1999 (EPBC Act).

v A search of DEC’s Threatened Flora Databases and Priority Flora List;

» A raview of the Western Australian Museum's (WAM) and DEC’s NatureMap — to determine
terrestrial vertebrate fauna species and flora species lodged in the Museum and the State Herbarium
from within or adjacent to the Project Area;

» A review of the Department of Sustainability, Environment, Water, Population and Communities
(DSEWPaC) Protected Matters database, with a buffer distance of 10 ki - to identify species listed
under the EPBC Act potentially occurring within the Project Area;

» A discussion of broad vegetation types shown in existing mapping (e.g. Beard et al. 1573); and
¢ Anassessment of DEC's information on scrub-rolled clearing corridors.

¢ A review of other pertinent literature including: A Biodiversily Audit of Western Australia’s 53
Biogeographical Subreregions in 2002 (Comer et al., 2001 and Comer et al., 2002); A Biodiversity
and Cultural Conservation Strategy for the Great Western Woodlands (DEC, 2010); Advice on the
Ecological Effects of the Esperance Extensions on Native Wildlife Field Assessment (DAFWA, 2012)

2.2 Field Survey

The field survey sought to confirm the desktop assessment and provide information on the existing
environment in the Project Area. The survey included a preliminary examination of the physical
environment, vegetation and flora and fauna within the Project Area.

The flora and vegetation survey was a Level 1 survey conducted with reference to the Environmental
Protection Authority (EPA) Guidance Statement No. 51 Terrestrial Flora and Vegetation Surveys for
Environmental impact Assessment in Western Australia (EPA, 2004a).

The fauna survey was undertaken in conjunction with the flora and vegetation survey and consisted of a
Level 1 survey in regard of the requirements of the EPA’s Guidance Statement No. 56 Assessment of
Environmental Factors for Terrestrial Fauna Surveys for Environmental Impact Assessment in Westemn
Australia (EPA, 2004b) and the DEC and the EPA's Technical Guide Terrestrial Biological Surveys as an
Element of Biodiversily Protection: Position Statement No. 3 (EPA, 2002).

The survey targeted key areas and sites of concern (such as areas containing conservation significant
communities or species). Representative sites were surveyed to allow the remainder of the mapping to
be extrapolated based on aerial photography, landform and previous surveys,
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The flora and fauna survey included:

¢ Opportunistic collection and identification of flora species present on the site. Any conservation
significant species identified in the field were recorded with a GPS location and their sub-population
size estimated;

¥ Ground truthing of key areas to verify the information gathered from the desktop survey;
b Assessment of the potential fauna habitat present;

¢ Determination of suitable habitat for significant fauna;

»  Confirmation of species identification using resources at the WA Herbarium;

» Electranic mapping using aerial photography to delineate vegetation units, vegetation condition,
waler courses and conservation significant species observed,

»  Aninventory of the vertebrate fauna species in the Project Area through opportunistic recording of
species; and

» |dentification of potential impacis.

Experienced, qualified GHD ecologists undertook the survey of the Project Area between the 22 May and
29 May 2012. The site was traversed by vehicle using roads, firebreaks and other cleared areas adjacent
to the SBF alignment options. Key sites were selected on the basis of previous mapping (Beard, 1973),
geology and soils mapping, access and aerial photography.

Representative flora and vegetation sites were surveyed by using both non-permanent quadrat and
Rapid Assessment sites (RAs) (Figure 2, Appendix A). The field survey aimed to place one guadrat (10
m x 10 m) in each broad vegetation type. Twenty-sight quadrats were assessed across the Project Area
and at each quadrat a photo was taken and the following aspects were recorded (details provided in
Appendix C):

b Landform,

b Sail ‘
» Slope; ‘
»  Ground cover (bare ground, logs, twigs, leaves), '
» Vegetation condition and disturbance factors;

b Age since firg;

»  Vegetation Type;

¢ Cover class of vegetation structural layers; and

»  Flora species list.

The RAs were a less detailed assessment of areas, predominantly aimed at determining the dominant
species and a search for any conservation significant species. One hundred RAs were undertaken
across the Project Area and at each RA a photo was taken and the following aspects recorded (details
provided in Appendix C):

¢ Vegetation type;

»  Any significant landform or soil features;
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3. Regional Context

31 Bioregion

The Western Australian Interim Biogeographic Regionalisation of Australia (IBRA) divides Australia into
85 bioregions based on biological and geographic/geclogical attributes. The southern section of the
Proposal area is within the Recherche subregion (ESP2) of the Esperance bioregion, which is
characterised by proteaceous scrub and mallee heaths on sandplain overlying Eocene sediments, rich in
endemics (Comer el al, 2001). Vegetation types in this area are diverse and include heath, coastal dune
scrub, maliee, mallee-heath and granite heath (Comer el al, 2001). Known ecosystem values within the
Recherche subregion, which may occur within the Project Area, include:

b The scrub heath on deep sand with Banksia and Lambertia, and Banksia scrub heath of the
Esperance sandplain,

» Threatened fauna, including the Western Ground Parrot, Malleefow!, Carnaby's Cockatoo, Peregrine
Falcon, Australasian Bittern, Chuditch, Red-tailed Phascogale, Black-footed Rock-wallaby, Heath
Rat; Dibbler, the reptiles Parasuta spectabilis bushi, Phyllodctylus sp. Cape Le Grand and Carpet
Python;

» Threatened flora species;

¥ Granite hills and outcrops at Cape Arid; and
» Extensive salt lakes.

(Comer ef al, 2001)

The northern section of the Project Area is located within the Eastern Mallee subregion (MALT1) of the

Mallee bioregion, which is gently undulating, predominantly mallee over myrlaceous-proteaceous heaths

on duplex (sand over clay) soils (Comer ef al, 2002). This area includes mallee on sandplains, samphire

around small sait lakes, mallee and patches of woodland on clay, and scrub-heath on sandstone (Comer

etal, 2002). Known ecosystem values within the Eastern Mallee subregion, which may occur within the

Project Area, include; \

» Rare fauna including, Western Whipbird, Western Ground Parrot, Malleefowi, Cape Barren Goose,
Slender-billed Thornbill, Chuditch, Parasuta spectabilis bushi;

» Rare ecosystems and plant assemblages of the Russell Range;
b Granite outcrops, which are likely to be significant as refugia; and
»  Sall lake systems which are likely to have a high level of species diversity.

{(Comer et al,, 2002)

3.2 Vegetation

Broad-scale mapping of the vegetation of the area was undertaken by Beard (1973). This mapping is
presented in Figure 2, Appendix A,

The Project Area sits across a gently undulating plain with protruding granite domes and lake systems.
Beard (1973) discusses the relationship of soils, lakes and vegetation in the area
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3.21 Soils and Vegetation

Generally on the Esperance Plains, in the southern section of the Project Area, the soil has an upper
horizon of coarse to fine sand of variable depth overlying clay. In the southern portion of the Piain the
upper horizon of sand is bleached and often coarser than further inland and the vegetation is scrub-heath
and mallee-heath,

In western sections the shallower profiles often contain a band of pea ironstone at the base of the sand
layer. Mallee dominates in these areas.

Further inland the surface layer of sand is shallower, of irregular depth, laterite is absent and mallee is
the dominant vegetation. Even further inland calcareous soils begin to appear, first in patches and then
the maliee gives way to Eucalyptus oleosa woodlands. The surface soil here is pink, loamy with a fluffy
or floury texture, and overlies calcareous nodules or limestone.

In the east, near the coast, the Eucalyptus cooperana mallee zone grows on a thin red soil over
limestone.

On Mt Ragged and the adjoining hills in the east of the Project Area there is only a thin layer of sand and
humus over rock. The hills are surrounded by a belt of sand possibly derived from disintegration of the
quartzite and supporting heath vegetation. The granite domes throughout the area are often largely
bare of soil but may have granite rubble, sand and humus in patches that support vegetation (Beard,
1973).

3.2.2 Lake Systems

Much of the Project Area contains lake systems and these systems support various vegetation
complexes. The lakes on the Esperance plain occur in three zones of differing character. On the more
southern portion they are ephemeral small rounded depressions. Few are open lakes; most are covered
with vegetation, either Melaleuca scrub in sandy areas, or Eucalyplus oceidentalis woodland or malles if
on clay (Beard, 1973).

Where the vegetation changes from heath to mallee, there is a change in the lakes from fresh to sait and
from circular to elongated. Most are oriented in an east-west direction and in areas they become very
thickly clustered, separated by well-vegetated ridges of sand. The lakes are dry for most of the year and
carry sparse samphire vegetation.

Further inland the lakes are salty, more irregularly scattered and generally more circular, They are often
associated with granite outcrops (Beard, 1973).

3.2.3 Vegetation Extent

A vegetation type is considered under-represented if there is less than 30% of its original distribution
remaining. From a purely biodiversity perspective, and not taking into account any other land degradation
issues, there are several key criteria now being applied to vegetation (EPA, 2000). These are detailed
below:

v The “threshold level” below which species loss appears to accelerate exponentially at an ecosystem
level is regarded as being at 30% of the pre-European/pre-1750 extent for the vegetation type;

»  10% of the pre-European/pre-1750 extent for the vegetation type is regarded as being a level
representing Endangered, and
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p  Clearing which would put the threat level into the class below should be avoided,
Such status can be delineated into five (5) classes:

—  Presumed Exfinct.
—  Endangered®:
—  Vulherable®

Probably no longer present in the bioregion
<10% of pre-European extent remains
10-30% of pre-European extent exists

— Depleted™:

— Least Concern:
over a majority of this area.

>30% and up to 50% of pre-European exient exists

* (i a combination of depletion, loss of quality, current threats and rarity gives a comparable status

=50% pre-European extent exists and subject to little or no degradation

The extent of the vegetation types mapped by Beard (1973) within the Project Area has been determined
by the Government of Western Australia (2011) (Table 1). This indicates that the majority of the mapped
vegetation types that occur within the Project Area are described as Least Concern. Three vegetation
types (47, 1516, 2048) are Depleted and two vegetation types (512, 4801) are Vulnerable. These are

highlighted in the table below.

Table1  Broad Vegetation Types and Extent (After: Government of Western Australia, 2011)
Pre- % Pre-
European  Current European
extent extent extent in
Vegetation statewide  statewide % IUCHN Class I-
Association Vegetation Description {ha) {ha) remaining IV Reserves
Medium woodiand; coral
gum (E. forquata) &
goldfields blackbutt (£ e
9 S0Lfil) 240509.33  235161.94 97.78 1.26
Medium woodland; red
10 mallee group 145676.38  144160.85 98.96 0.45
Shrublands; mallee &
acacia scrub on south
42 coastal dunes 310084.5 295859.61 95.41 44 .79
Shrublands; tallerack
47 mallee-heath 1033054.74 372046.82 36.01 17.57
125 Bare areas; salt jakes 3492381.05 3269266.1 93.61 7.2
128 Bare areas, rock outcrops  329836.18  283024.14 86.81 14.85
129 Bare areas; drift sand 95286.17 63838.18 87 43.65
Medium woodiand; merrit
482 & red mallee 1628465 1612407.2 99.01 8.83
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% of

% of Pre- Current Area (ha) of current
European extent vegetation extent
Vegetation  Vegetation Section extent statewide within option within
Association Description Number remaining (ha) (20m width) option
mallee scrub, B
Eucalyptus __ °A 26.544 0.043
eremophila &
Forrest's marlock . _28,_ 42153 0‘063 —
(E. forrestianna) 4c 23.005 0.037
6C 37.903 0.081
8C 3.168 0.005
25 1.356 0,002
Shrublands: 23A 12.418 0.021
mallee scrub,
1516 Bhack Madedk & 238 4593 58191.45 31.521 0.037
Forrest's marlock 244 31.067 0.053
248 35.767 0.061
Shrublands;
2048 scrub-heath in the 1 49.16 158398.71 1.831 0.001
Maliee Region
Shrublands; heath 38 18.408 0.292
with scattered .
4501 Nuytsia floribunda 10.83 6304.65
on sandplain 35C 3.181 0.050
3.3 The Great Western Woodlands

The Great Western Woodlands is a continuous band of native vegetation that stretches north and east
from the edge of the wheathelt, covering almost 16 million hectares. The woodlands cover much of the
Unaliocated Crown Land (UCL) within the Project Area, and the SBF extension runs along the edge of
the woodlands for much of its length.

The Great Western Woodlands is an internationally significant area of great biological richness. Itis the
largest remaining intact Mediterranean climate woodland on earth (DEC, 2010). The woodlands are still

in excellent biologicai condition but are under increasing pressure from pest animals, weeds and

hushfires. The conservation strategy (DEC, 2010) for the Great Western Woodlands includes priorities
for retaining the composition, structure and function of native ecosystems and to minimise clearing within

the woodlands,

The Great Western Woodlands is an ecologically significant area and impacts on the woodlands should
be avoided where possible. The greatest impacts on the woodlands from the SBF extension would be
expected where the innermost alignments cross large areas of remnant vegetation. Impacts could be
avoided by utilising the outside extents of the UCL, adjacent to the agricultural land.
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4. \Vegetation and Flora Results and Discussion

4.1 Vegetation Associations

The broad vegetation associations have been extrapolated from Beard (1973) vegetation types, soils
mapping, aerial photography and observations made during the Level 1 survey. Where sufficient
information has been was gathered during the survey the broad associations have been further refined
into sub-associations.

There are large sections within the Project area that are difficult to interpret due to fire and scrub-rolling.
Also field verification of vegetation was restricted to those areas assessed during the field visit, and was
not undertaken across the whole Project extent. The Project area is highly diverse in vegetation
associations and species and the descriptions provided within this document are not exhaustive. Further
vegetation mapping is recommended during the detailed site investigation.

A discussion on the vegetation associations in a broad context is discussed below and descriptions of
the associations are detailed in Table 3 and mapped at Figure 3.

Western Mallee Low Woodland Associations (Ravensthorpe end to Cups Road)

The western extent of the Project area contains a mosaic of mallee vegetation associations on
undulating sandy plains (VT1, VT2, VT5, VT7, VT9, VT11 and VT12). Eucalyptus occecidentalis occurs in
freshwater winter wet depressions (VA3), The Young River contains samphire communities (VT6) and
Allocasuarina woodlands occur on the slopes of the Oldfieldii River (VT4). There are scattered
occurrences of Allocasuarina shrublands with Eucalyptus grossa (VAS) on rises.

Salt Lake System

A band of salt lake systems containing samphire communities bounded by Eucalyptus salmonophloia,
Melaleuca quadrifaria, M. thyoides, M. linguiformis and M. uncinata (VT10) occurs east of Cascade Road
and continues across most of the central area to Clare Road

These salt lakes and pans are irregular in shape, small or elongated.
Salmon Gums Mallees and Woodlands

The Salmon Gums area forms a transitional zone between the malles associations to the south and the
sclerophyll woodland further inland (Beard, 1973). In this area the vegetation mosaics and is dominated
by mallee form associations with patchy woodlands (VT14 and VT15).

Eastern Mailee Low Woodland Associations

This area is similar to the western mallee associations. This section forms a gently undulating plain of
maliee and woodland mosaics (VT18, VT17 and VT18) that are relieved by granite outcrops (VT18). The
plain is intersected by many elongated salt lakes and pans (VT 10).

This section of the Project was difficult to access and survey sites were limited. As such, the area has
been assigned vegetation associations that are generally consistent with Beard (1973) mapping. The
mallee and low woodlands

Coastal Section
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4.1.1 Threatened and Priority Ecological Communities

Ecological communities are defined as ‘naturally occurring biological assemblages that occurin a
particular type of habitat’ (English and Blythe, 1997). TECs are ecological communities that have been
assessed and assigned to one of four categories related to the status of the threat to the community, i.e.
Presumed Totally Destroyed, Critically Endangered, Endangered, Endangered and Vulnerable.

The DEC maintains a list of TECs which have been endorsed by the Minister for the Environment (April
2012). DEC listed ecological communities are given special consideration in environmental impact
assessments and have special status under the land clearing regulations of the Environmental Protection
Act 1986 (EP Act). The EPA’s position on TECs states that proposals that result in the direct loss of
TECs are likely to require formal assessment. Some TECs are also protected under the EPBC Act.

Possible TECs that do not meet survey criteria are added to the DEC's PEC Lists under Priorities 1, 2
and 3. These are ecological communities that are adequately known; are rare but not threatened, but do
not meet criteria for Near Threatened. PECs that have been recently removed from the threatened list
are placed in Priority 4. These ecological communities require regular monitoring. Conservation
Dependent ecological communities are placed in Priority 5.

An EPBC Act Protected Matters Search was undertaken for the Project Area (DSEWPaC, 2012). No
EPBC Act listed TECs were indicated to occur within the search area.

A DEC TEC database search indicated that the closest recorded TEC (“Russell Range mixed thicket
complexes”) occurs 18 km to the east of Section 32A of the alignment, and should not be impacted by
this project.

The DEC search indicated a number of PECs that occur within the broader area, with the closest PEC
approximately five km from the SBF alignment. Additionally, the DEC's list of PECs within the South
Coast area was examined to determine any other PECs that have the potential to occur within the area
Table 4. A number of the PECs within the general area are not likely to occur in the Project Area as they
are endemic to specific landforms, such as the flora associations of individual mountains or ranges.

During the Level 1 survey the PECs that may occur within the general were examined to determine the
likelihood of their occurrence in the Project Area (Table 4). However, many of the PECs are poorly
described and further detailed survey work, including floristic analysis, is required to confirm these
results.

Table 4 Potential PECs within the Project Area

PEC Status Likelihood of Occurrence

Heath on Komatiite of the Priority 3 Not identified during the field survey — unlikely to occur
Ravensthorpe area

Melaleuca sp. Kundip Priority 1 Not identified during the field survey — unlikely to occur
Heath - Very Open maliee

61/28161/121822 State Barrier Fence Esperance Extension: Scoping Study 30
Preliminary Flora and Fauna Assesament



Likelihood of Occurrence

Not identified during the field survey — unlikely to occur

PEC Status
over Melaleuca sp. Kundip

Eucalyptus purpurata Priority 1
woodlands

Banksia laevigata — Priority 1

Banksia lemanniana
proteaceous thicket

Not identified during the field survey — unlikely to occur

Tallerack (Eucalyptus Priority 2
pleurocarpa) mallee-heath

on seasonally inundated

soils

Eucalyptus pleurocarpa occurs within the Project Area,
further detailed floristic work would be required to assess
the presence of this PEC

Melaleuca Priority 1
spathulata/Melaleuca
viminea Swamp heath

Not identified during the field survey — unlikely to occur

Swamp Yate (Eucalyptus Priority 3
occidentalis) woodlands in

seasonally inundated clay

basins (South Coast)

This PEC generally occurs to the west of the Project
Area — however, a number of Eucalyptus cccidentalis
woodlands in drainage lines or damplands were
recorded during the field survey and a detailed floristic
examination of these areas would be required to

Scrub heath on deep sand  Priority 3
with Banksia and

Lambertia, and Banksia

scrub heath on Esperance

Sandplain

Potential to occur — a detailed floristic survey is required
to assess the preserice of this PEC

Taxandria spathulata Heath  Priority 4

Potential to occur — a detailed floristic survey is required
to assess the presence of this PEC

Dense, obligate seeding Priority 3
Proteaceae dominate

shrublands and kwongan of

the Esperance Sandplains

Potential to occur — a detailed floristic survey is required
to assess the presence of this PEC

4.2 Vegetation Condition

The vegetation condition of the Project Area was assessed using the vegetation condition rating scale
developed by Keighery (1994), which consists of six rating levels as outlined in Table 7, Appendix B.
This scale recognises the intactness of vegetation and is defined by the following:

Completeness of structural levels;

Exient of weed invasion;

Historical disturbance from tracks and other clearing or dumping; and

The potential for natural or assisted regeneration.

The vegetation condition within the RA and quadrat sites was assessed during the field survey . The
majority of the Project Area contained vegetation with a rating of Condition 3 (Very Good) or higher due
to the jocation of the fence alignment within buffer strips. There was little evidence of weed invasion
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across the Project Area and generally the structural levels remained intact. The areas of undisturbed
vegetation were generally in Condition 1-2 (Excellent — Pristine or nearly so).

The vegetation within the older, low fuel modified buffer strips (discussed in more detail in Section 4.2.1,
below) was generally in Condition 3 (Very Good) because, while they have been cleared in the past, the
regeneration of species is very good and there is little weed invasion. The structural levels of these
areas are not necessarily complete but the potential for regeneration is good. However, while these
areas have the potential to regenerate it is assumed that regeneration will not be allowed as the process
of scrub-rolling to maintain the buffer strip will continue.

4,21 Low Fuel Modified Buffer Strip

DEC currently maintains a low-fuel modified buffer strip, most recently installed in the 1990s by the then

Bush Fires Board (now Fire and Emergency Services Authority of Western Australia), which runs along

the majority of the UCL/agricultural land interface. At the edge of the buffer the DEC utilises existing

roads (where possible) or a 10 m mineral earth access track. These roads or tracks are used as the

base to subsequently maintain a low fuel zone varying in size, but averaging up to 50 m in width. This

low fuel zone is scrub-rolled and then subject to a fuel reduction burn of any accumulative vegetation

material, preferably within the same or following year, The buffer is generally re-treated approximately

every 10 years, depending on factors such as risk to key infrastructure, private property assets, |
vegetation type, seed maturity cycles and viability and fuel loads. The access tracks innermost to the

agricultural lands are maintained more frequently, either by grading or chemical application. ‘

The low fuel modified buffer strip has been mapped at Figure 2 (Appendix A) from datasets provided by

the DEC. The innermost option of the SBF alignment generally lies within the low fuel modified buffer ‘
strip, where possible. In the northern section of the alignment, from around Ainsworth Rd, west of

Salmon Gums, to McCrea Rd, east of Salmon Gums the low fuel modified buffer strip does not occur.

This means that the fence alignment in this area will require clearing of undisturbed vegetation along the

UCL, which is currently in pristine — excellent condition. In some sections of this area a narrow cleared

track runs along the interface between the UCL and the agricultural land which could be utilised as part

of the clearing required for the fence. However, clearing of undisturbed vegetation along the edge of the

UCL will still be required.

The buffer strip is, as expected, in lower condition than the undisturbed vegetation bordering this strip.
However, while the vegetation within the buffer strip has been impacted by the scrub-roliing and buming,
the older regrowth areas still show good diversity of species and low weed invasion (Plate 1). If these
areas were allowed to regrow, it would be expected that the vegetation structure would be in good
condition. The huffer strips that have been treated more recently, particularly in the north-east of the
Project Area, are still dominated by the disturbance specialist species and the vegetation structure has
been heavily impacted (Plate 2, below).
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4.2.2  Soil Health

Issues associated with soil health, in relation to flora and vegetation issues, include soil stability, erosion,
and salinity. Within the Project Area soil health issues are generally relevant to the cleared areas around
the edge of the farmland. Where clearing of areas of undisturbed vegetation will be required for the
construction of the fenceline there is the risk that soil health would decline.

Issues associated with soil health can be minimised by using existing disturbed areas wherever possible.
DAFWA have also indicated that after the initial construction of the fence, the methods for maintaining
the cleared areas around the fence do not require scraping but may use low level methods for clearing,
such as chemical application. This can help ensure the structural integrity of the soil by allowing some
retention of plant material to help bind the soil.

4.3 Flora Diversity

4.3.1 Existing Flora Records

A NatureMap search (DEC, 2012) indicated more than 1500 flora taxa previously collected within a broad

area with a buffer of 20 km around the SBF extension options. The diversity recorded within the

NatureMap searches reflects the high diversity of the general area. The Esperance region is known for

its high diversity of flora species and the SBF extension crosses a large variety of vegetation types,

meaning a large number of flora species would be expected to occur across and near the Project Area. 1

During the Level 1 field survey the dominant species and any potential conservation significant species
were recorded within each quadrat and RA site. Where identification was uncertain, species were
confirmed using the resources of the Western Australian Herbarium.

The field survey recorded 395 taxa from 43 families for the Project Area. This number is considerably
less than what would be expected from a full field survey. Additionally, the results were skewed by the
season of the survey, as some species could not be identified due to lack of flowering and fruiting
material, and due to annual species not being visible. This made identification of some of the dominant
plants difficult, particulaily for the Myrtaceae species. Other families that were underrepresented in the
field survey, due to difficulties with identification, included the Chenopodiaceae, Asteraceae and the
Poaceae,

The dominant families recorded within the Level 1 survey were:

» Myrtaceae 109 taxa

» Proteaceae 55 taxa

» Fabaceae 55 taxa <
» Ericaceae 26 taxa

» Cyperaceae 22 taxa

Additionally, the dominant genera recorded were:

»  Eucalyptus 39 taxa

» Melaleuca 37 taxa

¥ Acacia 31 taxa
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» Hakea 19 taxa

A complete list of flora recorded within the Project Area is provided at Appendix C.

4.4 Conservation Significant Flora

Flora species considered to be significant are listed under the EPBC Act and the Wildlife Conservation
Act 1950 (WC Act). Any activities that are deemed to have a significant impact on species that are
recognised by the WC Act and/or the EPBC Act can trigger referral to the EPA and/or the DSEWPaC
(Table 8 and Table 9, Appendix B).

The DEC also maintains a list of Priority Listed Flora species which are species not currently protected
under the WC Act (Table 9, Appendix B). Priority flora may be rare or threatened, but cannot be
considered for declaration as rare flora until adequate surveys have been undertaken of known sites and
the degree of threat to these populations have been clarified. Special consideration is often given to
sites that contain Priority flora species, despite them not having formal legislatory protection.

Desktop searches of the EPBC Act Protected Matters database (DSEWPaC, 2012), DEC's rare flora
databases and the NatureMap database with a very general 20 km buffer (DEC, 2012) indicate that there
are 14 Threatened (Declared Rare) Plant Species and 145 Priority species recorded within the area
intersected by the SBF alignment (Table 14). The DEC records indicate that 61 species occur within 1
km of the proposed alignments (Figure 3). However, these records should not be considered to indicate
the only occurrence of significant species along the alignments. The Project Area is very large and
containe a number of areas that have been very poorly studied. The majority of flora surveys would have
occurred in areas with good access (such as along roads) or where surveys would have been required
for previous projects (such as road developments). The lack of records of significant species in some
sections of the alignment (particularly the areas that cut through the UCL) reflects a lack of surveys, not
necessarily a fack of significant species along these areas,

The Level 1 field survey did not record any species listed as Threatened or Declared Rare under the
EPBC Act or the WC Act. Eleven species on DEC's priority flora list were recorded during the Level 1
field survey, These species are included in Table 5 and mapped at Figure 2, Appendix A.

Identification of some potentially conservation significant species was iimited due to lack of flowering and
fruiting parts. Further detailed surveys for conservation significant species during Spring will be required
at later stages of the Project.

Table 5 Priority Flora Species Recorded During the Field Survey

Species Status Location
Acacia diaphana P1 Q18
Allccasuarina cf. globosa P1 RA13;
Leucopogon sp. Bonnije Hill (K.R. Newbey 9831) P1 Q5
Philotheca cf. gardneri subsp. globosa P1 RAZ0; Q26
Acacia cf. euthyphylla P3 7 RAT76
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Species Status Location

Hibbertia hamata P3 RA3Z;
Micromyrtus elobala subsp. scopula P3 RAB3; RABT; RA78; Q19
Darwinia cf. polycephala P4 RAT75; RA78; RA77
Eremophila serpens (Snake Eremophila) P4 RA89

ﬂeviilea baxteri (Cape Arid Grevillea) P4 RAGB; RABO; RABZ,
Melaleuca fissurata P4 RAB4

4.5 Introduced (Weed) Species

The spread of weeds across a range of land uses or ecosystems is important in the context of socio-
economic and environmental values, A Commonwealth initiative has led to the creation of a list of 20
Weeds of National Significance (WONS). The assessment used in determining the WONS was based
on four major criteria:

¥ Invasiveness;

» Impacts,

»  Potential for spread; and

»  Sacio-economic and environmental values.

Additionally, weeds that are, or may become a problem to agriculture or the environment can be formally
classified as Declared Plants under the Agriculture and Related Resources Protection Act, 1976 (ARRP
Act). The Department of Agriculture and Food and the Agriculture Protection maintains a list of Declared
Plants for Western Australia. If a plant is declared for the whole of the State or for particular Local
Government Areas, all landholders are obliged to comply with the specific category of control.
Declarations specify a category, or categories, for each plant according to the control strategies or
objectives which the Agriculture Protection Board believes are appropriate in a particular place. These
Declared Plants are divided into five classes, which are detailed in Table 10, Appendix B.

A desktop search of the EPBC Act Protected Matters database (DSEWPaC, 2012) indicated the
presence or potential presence of four significant invasive flora species within the Project Area. These
include:

v *Asparagus asparagoides Bridal Creeper
»  *Carrichtera annua Ward's Weed

b *Lycium ferocissimum African Boxthorn

»  “Tamarix aphylla Athel Tree

While these species have the potential to oceur in the Project Area not all are known from the Esperance
area. *Tamarix aphylia is not currently a significant issue in the area but its record relates to planted

trees in the townsite and on farms.
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During the field survey the Project Area was assessed for the presence of weed species. A full list of
weeds was not recorded during the field survey, but this should be undertaken during later, detailed
surveys. The field survey noted weed species of significance, such as those on the WONS list.

Generally the weed species within the Project Area were weeds of the agricultural areas, such as
pasture grasses and weedy daises, The majority of the introduced species were located directly
adjacent to the disturbed areas, such as roads and paddocks. Weed invasion of native vegetation is
minimal in both the scrub-rolled vegetation and the undisturbed vegetation. The only recorded areas of
significant weed invasion within the native vegetation were at Quadrat 10 and at RA38 where bridal
creeper (*Asparagus asparagoides) has invaded remnant vegetation. These areas are along the
boundary of Cape Arid National Park which is a concern for its potential impacts on the conservation

values of the National Park. Bridal creeper is a serious environmental weed and is on the list of WONS,

Weed invasion has the potential to be a serious issue associated with the construction of the SBF
extension. Where the fence will be built through remnant vegetation that has not been previously
disturbed there is the potential for the construction of the fence to lead to increased weed invasion. To
reduce the risk of weed invasion it would be preferable to construct the SBF extension in areas of
existing disturbance, such as along firebreaks. Particular consideration should be taken in areas with
high environmental significance, such as Cape Arid National Park.
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5. Fauna Results and Discussion

Previous assessment of the potential impacts of the SBF extension on fauna has been conducted by
DAFWA, Advice on the Ecological effecls of the Esperance Extensions on Native Wildlife (DAFWA,
2012). These overall impacts, that are applicable to all the fence options, are not covered in detail within
this flora and fauna report. Rather, this report compares potential fauna impacts from the various
alignment options, determines measures to minimise potential impacts and discusses further works
required to assess the overall fauna impacts.

5.1 Fauna Habitats
The dominant fauna habitat types recorded along the alignment during the field survey include:

»  Woodlands: This is the dominant habitat type within the Project Area, occurring across the northern
areas. Of particular impertance within the woodlands are the old, large hollow-hearing trees that
offer shelter and breeding habitat for a number of species.

» Salt lakes: Salt lakes are scattered throughout the Project Area, particularly around Salmon Gums.
These lakes are often dry but can be important habitat areas for species such as ducks when they
are filled after rain events.

» Shrub/Heath-lands: Heath and Mallee-heath occur in the western and eastern sections of the Project
Area, particularly around Cape Arid National Park. The Proteaceous heaths are feeding habitat for a
number of species.

»  Creeklines: Creeklines are often important as fauna habitat and can have significance as fauna
corridors. There are a number of major creeklines within the west of the Project Area and one
adjacent to Cape Arid National Park.

» Rocky outcrops: Rock outcrops are generally considered to have high value for fauna habitat and
support a number of unique species, particularly reptile species.

» Coastal dunes: The SBF extension passes through secondary dunes at the coastal end-paint;
however, impacts on the primary dunes and coast are avoided, as it ends at a rocky outcrop.

Areas that have high value as fauna habitat include rocky outcrops and creeklines, as they provide
shelter and resource availability.

5.2 Habitat Linkages and Fragmentation

Ecological linkage is defined as a series of patches of native vegetation which act as stepping stones of
habitat to facilitate the maintenance of ecological processes and the movement of organisms within, and
across, a landscape (EPA, 2009).

The SBF will be a barrier for large, flightless fauna species that will be too big to pass through the fence
mesh and which cannot pass over the fence. The 10 metres of cleared area on either side of the fence
may also be a barrier for those species that will not cross open ground,

None of the fauna species for which the fence will be a barrier are truly migratory. However, even for the
non-migratory species the fence may prevent animals accessing resources, such as water and habitat.
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This is especially relevant in the areas where the fence causes fragmentation within remnant habitat and
where animals may be isolated from areas within their existing range.

Where the SBF extension fragments habitat and isolates fauna populations there is the risk that these
small populations will be unviable into the future, If recolonisation is prevented due to the barrier effect of
the fence, the species may become locally extinct. In the longer term, isolation of populations may also
alter gene flow within the meta-population and consequently reduce long-term viability of the population.
These issues are particularly pertinent to the small-medium species which are unable or unlikely to pass
through the fence and which may be threatened by other factors (DAFWA, 2012). Potentially impacted
significant species are discussed further in Section 5.3.1.

Climatic variation and long-term climatic changes will impact on the availability of fauna resources. The
distribution of fauna species will change as resources contract and move (DAFWA, 2012). The SBF may
have a significant impact on fauna populations in the future if it reduces the connectivity of habitat that
would allow some species to adapt to climatic changes.

5.3 Fauna Diversity

A NatureMap search (DEC, 2012) indicated 219 vertebrate, terrestrial fauna taxa have been previously
recorded within a rough 20 km of the Project Area (Table 15, Appendix D). The NatureMap records
show that Scincidae (21 taxa), Meliphagidae (15 taxa) and Anatidae (11 taxa) are the most represented
families that have been recorded within this area. Opportunistic fauna sightings from the field survey are
also provided at Table 15. However it should be noted that this field survey was primarily a
reconnaissance survey and was not conducted during optimum conditions for fauna spotting and thus
ohservations were limited.

Given the large Project Area and the variety of landforms and habitats that the alignment crosses, the
number of species expected to occur within the Project Area would be large.

5.3.1 Conservation Significant Fauna

Statutory Framework

The conservation of fauna species and their significance status is currently assessed under both
Commonwealth and State acts. The acts include the Commonwealth EPBC Act and State WC Act
(Wildiife Conservation (Specially Protected Fauna) Notice 2010).

The significance levels for fauna used in the EPBC Act are those recommended by the International
Union for the Conservation of Nature and Natural Resources (IUCN). A description of Conservation
Categories delineated under the EPBC Act are described in Table 8 and Appendix B.

The EPBC Act also protects migratory species that are listed under international agreements (see
Appendix B) and marine species on Commonwealth lands and waters.
The WC Act uses a set of schedules, but also classifies species using some of the IUCN categories.

These Schedules are described in Table 11, Appendix B.
In Western Australia the DEC also produces a supplementary list of Priority Fauna, these being species

that are not considered Threatened under the Western Australian WC Act but for which the Government
feels there is a cause for concern. These species have no special legislatory protection, but their
presence would normally be considered. Such taxa need further survey and evaluation of conservation
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status before consideration can be given to declaration as threatened fauna. Levels of Priority are
described in Table 12, Appendix B.

Desktop and Field Assessment

From the searches of the NalureMap database (DEC, 2012) and the EPBC Act Protected Matters
Search Tool (DSEWPaC, 2012) a number of protected fauna species were identified as potentially
accurring within the survey area (Table 15, Appendix D), Additionally, some significant species have a
distribution that may include the Project Area but were not recorded in the data searches. These species
were determined from previous work by GHD ecologists. The protected species that have the potential
to occur in the Project Area are presented in Table 6. This table provides information on the habitat of the
species and discusses potential impacts from the SBF extension,

It should be noted that some species that appear in the EPBC Act Protected Matters Search Tool are
often not likely to occur within the specified area, as the search provides a general guidance to matters of
national significance that require further investigation. The records from the DEC searches of threatened
fauna provide more accurate information for the general area; however some records of sightings or
trappings can be dated and often misrepresent the current range of threatened species.
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Table 6 Protected Fauna Species Potentially Occurring Within the Project Area (Source: DEC, 2012; DSEWPaC, 2012, Gaikhurst, G.
pers. comnt.)

Species

Potential Impacts

Pezoporus wallicus
subsp. faviventrus
(Ground Parrol)

Status (WC
Status Act) IDEC
(EPBC Act) listing Habitat
The Western Ground Parrot once occurred to the
north of Perth, as well 28 near Albany. They are now
confined to the south coast at Waychinicup,
Fitzgerald River and Cape Arid national parks.,
Ground Parrots live in low species-rich coastal
kwongan (shrubby heath}, no more than 50 cm high,
particularly those containing low Banksia and Hakea.
They are also attracted to Daviesia pachyphyila
Schedule 1 - regeneraiing after fire. Nesting takes place on the
Critically ground in a shallow hollow under a bush (Burbidge,

Endangered Endangered 2004).

Potential impacts would be spatially limited to the south wastem portion of
the Project Area in the Cape Arid National park area as these species are
unlikely to occur elsewhere though the alignment. The Ground Parret is
not currently known fo occur within the Project Araa (it occurs to the east
of the Project Area, within the nationa! park) and potential impacts are
unlikely.

However, the fence, once established, may limit future movement of this
species through the landscape. The fence will potentially fragment habitat
patches on a small scale and fragment habitat linkages on a regional
scale.

The fence alsc has the potential for alteration of predator behaviour such
as preferential predation along fence lines, increasing predation on nalive
species.

Beliongia penicillaia
ogilbyl (Woylie)

The Woylie was once wide spread across the
Australian continent is now restricted to a few
geographically isolated populations, mainly in the
Soeuth wast of WA, Several of these populations
have recently suffered precipitous declines. The
species historically occurred in a wide variety of
habits, however is now restricted to forests and
Schedule 1—  areas where predation has been controlled (or
Endangered Endangered excluded).

This species is unlikely to coour within the Project area though
translocations of the species to conservation estate in the region has
occurred (and may confinue in the future). Consultation with DEC Wildlife
branch would confirm the future translecation plans for the species and
thus allow thorough assessment of impacts.

The fence, once established, would limit movement through the
landscape; potentiaily fragmenting habitat patches on a small scale and
fragmenting habitat linkages on a ragional scale.

The fence also has the potential for alieration of pradator behaviour such
as preferential predation along fence lines, increasing predation on native
species.

The Australasian Bittern inhabits shallow freshwater
swamps with fairly dense low vegetation of reeds,

The clearing of vegetation may have some limited impact on this species.
However there is very limited habitat for the bird within the Project Area

Botaurus sedges, rushes and grasses. In WA it is confined to and the fence, once established, will not limit movement.
poiciioptilus the SW corner. It has disappeared from the
(Australasian Schedule 1 —  Wheatbelf, and is now largely confined to coastal
Bittern) Endangered Endangered areas, especially along the south coast.
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Species

Status (WC
Act) IDEC
listing

Status

(EPBC Act) Habitat

Potential Impacts

Calyptohynchus
latirostris (Camnaby's
Black Cockatoo)

Camaby’s Cockatoo, also known as the Short-billed
Black-Cockatoo, is disiributed across the south-west
of Wastern Australia in uncieared or remnant areas
of Eucalyptus Woodland and Shrubland or Kwongan
heath. Breeding usually oceurs in the wheatbeit
region of Westemn Ausiraiia, with flocks moving fo
the higher rainfall coastal areas to forage after the
breeding season. These Cockatoos feed on the
seeds of a variety of native plants, including
Aflccasuarina, Banksis, Dryandra, Eucalyptus,
Grevillza and Hekea, and some infroduced planis
They will alsc feed on the nectar from flowers of a
number of species, and on insect larvae.

Schedule 1 —

Endangered Endangered

This species is known to oceur in the area. Potential breeding trees were
recorded within the northern section of the Project Area. Targeted survey
would be required to determine all polential breeding trees within the final
alignment and to inform the approvals processes. Clearing of breeding
trees shouid be avoided.

There is potential feeding habitat for this species within the westem and
eastemn sections of the Project Area. During the field survey 2 large flock
of Carnaby's Black Cockatoo was recorded roosting and feeding near
Fisheries Rd in the east of the Project Area.

This Project will likely require clearing of feeding habitat; this may be
considered to be a significant impact and require approval at the
Commonweaith and State levels.

Macronectes
giganfeus (Southem
Giant Patrel)

Halobeaena caerviea
(Biue Petral)

Macronectes halli
{Northern Giant
Petrel)

Prerodroma moliis
{Soft-plumagad
Petrel)

The Southern Giant Petrel is a marine bird occurs in
Antarctic to subtropical waters. They bresd on
Macquarie and Heard [slands and on other
subantarciic islands. They are widespread in
southemn oceans, and have been recorded as far
north as Shark Bay in WA,

Schedule 1 -
Endangered  Endangered
The Blue Petrel is & marine spacies of the
Subantarctic and Antarctic seas. It has been
recorded off the Australian coast between East
Gippsland in Victonia to Perth area of WA. The Blue
Petrel previously bred on Macguarie island, but
breeding is now restricted to offshore stacks near
Vulnerable Macquarie Island (Gamett and Crowley, 2000).
The Northern Giant Petrel is a marine and oceanic
species. It mainly ocours in sub-Antarctic waters, but
regularly oceurs in Antarctic waters of the
southwestern Indian Ocean. the Drake passage and
west of the Antarctic Peninsula (Marchant and
Higgins, 1890), The range of the Petrel extends into
subtropical waters mainly between winter and
spring. H frequents both oceanic and inshore waters
near breeding islands and in the non-breading
Vulnerable range.
The Soft-plumaged Patrel is a marine, oceanic
species that is generally found over temperate and
subantarctic waters in the South Allaniic, southern

Vulnerable indian and western South Pacific Oceans

Given the marine nature of these species the Project Area is not
considerad to contain significant habitat. Potential impacts on these
species are negligible.
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Status (WC

Status Act) /DEC

Species (EPBC Act) listing Habitat Potential Impacts

Thalassarche A number of albatrosses are listed as threatened in Given the marine nature of these species the Project Area is not

chrysostoma (Grey- Schedule 1 =  Western Australia. These species of Albatross are considered to contain significant habitat. Potential impacts on these

headed Albatross) Endangered Vulnerable maring, pelagic and aerial. Albatrosses breed on species are negligibie,
subantarctic and other southern ccean isiands and

Diomedes exulans fly enormous distances in the southern oceans

{(Wandering Schedule 1~ searching for food.

Albatross) Vulnerable Vulnerable

Thalassarche cauts Schedule 1 -

(Shy Albatress) Vulnerable Vulnerable

Thalassarche

chiororhynchos

(Yellow-nosed Schedule 1 -

Albatross) Vulnerable Vulnerable

Thalassarche

melfenophris (Black- Schedule 1 -

browed Albatress) Vulnerable Vulnerable
The Cape Barren Goose breeds only on islands in The clearing of vegetation is likely to have a limited impact on this

Cereopsis the Archipelago of the Recherche, off Esperance, species. This species has large homeranges and the fence, once

novaehollandiae and other islands in the vicinity. itresides on islands  established, will not limit movement. Potential impacts on these species

subsp. grisea (Cape Schedule 1~ but is occasionally seen on the mainiand, near are negligible.

Bairen Goose) Vulnerable Vulnerable Esperance (Burbidge, 2004).
The Chuditch formerly ranged over nearly 70 % of The clearing of vegetation may have some impact on this species.
Australia. Chuditch currently survives only in south- A = .
western WA, in areas dominated by sclerophyll The fe_nc':le. once established, may limit movemen't through the Iandscape.
forest or drier woodland, heath and malles potgrmar ykfragmentlng hgbltalt paiches on a small scale and fragmenting
shrubland. This reduction in range and decline in habitat linkages on a regional scale,
population numbers have been caused by habital  Tig fence also has the potential for alteration of predater behaviour such
alteration, impacts from the introduction of foxes and a5 preferential predation along fence lines, increasing predation on native
cats, hunting and poiscning. species.
The site contains some habitat that is suitable for
Chuditch and they have been known to occur in the

Dasyurus geoffroii Schedule 1 - regien, so there is the potential for this species to

(Chuditch) Vulnerable Vulnerable utilise parts of the Project Area,
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Status (WC

Status Act) IDEC
Species (EPBC Act) listing Habitat Potential Impacts
The Malleefowl generally occurs in semi-arid areas The clearing of vegetation may have some impact on this species.
of Western Australia, from Carnarvon to south east g '
of the Eyre Bird Observatory (south-gast Western Malleefowl, while general grgund-dweﬂmg. can fly gnd may be able to
Australia). It occupies shrublands and low cross the fence; however, itis unknown whether this species may see the
woodlands dominatad by mallee vegetation fence as a barrier. The fence, once established, may limit movement
(DSEWPAC, 2012b). The Malleefow! uses areas of through the iandscape; potenﬂ'?\lly fragmenting P_\abitat patches on a small
eucalypt or native pine, Caliitris woodlands, acacia scale and fragmenting habitat linkages on a regional scale.
shrubiands, Broombush Meialeuca uncinata The fence also has the potential for alteration of predator behaviour such
Likos bosliita oonadals 1= TODVIRtoN or Coastel heativande. as preferential predation along fence fines, increasing predation on native
(Malleefowl) Vulnerable  Vulnerable Species.
The Peregrine Falcon is uncoemmon but wide- The clearing of vegetation may have some impact on this species.
ranging acress Australia. Habitat is extremely However, this species has large homeranges and the fence, once
diverse, from rainforest to arid scrub, from coastal established, will not limit movement.
heath to alpine. The Peregrine Falcon nests
Faizo peregrinus primarily on ledges of cliffs, shallow tree hollows,
(Peregrine Faioon} - Schedule 4. and ledges of building in cities.
The inland sub- species of the Western Rosella is The clearing of vegetation, particularly where there are potential nesting
found in open and partly cleared eucalypt woodland frees (such as around the Salmon Gums area) may impact this species.
and forest, riverine forest, farmland, orchards, However, the fence, once esiablished, will not limit movement.
wooded savannah and shrubland. The inland
populations have been affected by massive, large
scale deforestation. The bird feeds on grass seads,
herbs, insects, fruits, berries, flowers, nectar and
buds. The Rosellz is generally seen in pairs or small
Platycercus icterotis groups which are known to be quiet and faidy tame,
xanthogenys the species often f forms larger flocks where food is
(Western Rosella — Schedule 1=  abundant and breeds in Augusi to September in
Inland subspecies) Vulnerable nests in tree-holiows.
The clearing of vegetation may have some impact on this species.
However, the fence, once established, will not limit movement on a micro
scale. However the track associated with the fence may limit movement
through the landscape; polentially fragmenting habitat patches on a small
The Ravensthorps Range Giider is knawn only from :ggtand fragmenting habitat and pepulation linkages on a regional
the Ravensthorpe area at the eastem extent of the
Lerista viduata Priority 1 Project Area, The small skink sheliers in leaf litter at  The fence also has the potential for alteration of predator behaviour such

(Ravensthome
Reange Slider)

the base of trees and shrubs in Eucalyplus
woodlands within its restricted range.

as preferential predation along fence lines, increasing predation on native
species.
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Status (WC

Habitat

Potential Impacts

The Southern Death Adder habitat ranges from
rainforest to shrublands and heaths. This species is
declining in many areas, probably due to habitat
destruction and altered fire regimes (Wilson and
Swan, 2008).

The clearing of vegetation may have some impact on this species.

Snakes are known to get tangied in fences, though the level of movement
restriction is unknown. The fence, once established, will limit movement
through the landscape: potentially fragrenting habitat patches on a small
scale and fragmenting habitat linkages on 2 regional scale.

The fence aisc has the potential for aiteration of predator behaviour such
as preferential predation along fence lines, increasing predation on native
species.

The Lake Cronin Snake is a poorly known species,
known from only five spacimens, ail collected from
the vicinity of Lake Cronin. Whilst there is limited
information on the biclogy of the moderately large
snake, it is known that the diet includes lizards, itis
active during the night and day, and is possibly
arboreal. Taxonemic information requires further
review and the conservation status of the species is
related to data insufficiency.

Further studies to assess the level of impact would be required as itis
unknown whether this species occurs within the Project Area; however,
clearing of vegetation may have some impact on this species.

Snakes are known to get tangled in fences, theugh the level of movement
restriction is unknown. The fence, once established, may limit movement
through the landscape; potentially fragmenting habitat patches on a smali
scale and fragmenting habitat linkages on a regional scale.

The fence also has the potential for alteration of predator behaviour such
as preferential predation along fence lines, increasing predation on native
species.

The Australian Bustard occurs across much of
Australia, including across most of Westemn
Australian, except in heavily wooded areas in the
south. The Australian Bustard oceurs mainly in open
country, such as grasslands, low heath or lightly
wooded grassland. This species is typically
widespread and nomadic, but locally scarce,

The clearing of vegetation may have some impact on this species.

The fence, once established, is unlikely to imit movement through the
landscape; however it would potentially fragment habitat paiches on a
small scale and fragment habitat linkages on 2 regional scale.

The fence aiso has the potential for alteration of predator behaviour such
as preferential predation along fence lines, increasing predation on native
species.

Status Act) /DEC
Species (EPBC Act) listing
Acanthophis
antarcticus Pribrity 3
(Southem Death o
Adder)
Paroplocephalus Prierity 3
atriceps (Lake o
Cronin Snake)

Priority 4,

Ardectis australis ey
(Australian Bustard):
Burhinus grallarius
(Bush Stonecuriew) Priority 4

The Bush-stone Curlew inhabiis dry open
woodlands, lightly imbered country, mallee and
mulga; anywhere with groundcover of small sparse
shrubs, grass or litter of twigs (Morcombe, 2000). It
avoids dense forest and closed canopy habitats.

The clearing of vegetation may have some impact on this species.

The fence. once established, is unlikely to limit movement through the
landscape; however it would potentially fragment habitat paiches on a
small scale and fragment habitat linkages on a regional scale.

The fence also has the potential for alteration of predater behaviour such
as preferential predation along fence lines, increasing predation on native
species
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Species

Status (WC
Act) IDEC
listing

Status
(EPBC Act)

Habitat

Potential Impacts

Macropus irme
(Western Brush
Wallaby)

Pricrity 4

The Western Brush Waillaby, a medium sized
macropod, is a grazer found primarily in open forest
and woodland. This species was once very commaon
in the south-west of Westemn Austraiia but has
undergone a reduction in range and a significant
decline in abundance In its current habitat. The
decline in populations of this species has resulted
from extensive clearing within its original distribution
and from predation of juvenile Western Brush
Wallabies by foxes.

The clearing of vegetation may have some impact on this species.

The fence, once established, will limit movement through the landscape;
potentially fragmenting habitat patches on a small scale and fragmenting
habitat linkages on a regional scale.

The fence also has the potential for alteration of predator behaviour such
as preferential predation along fence lines, increasing predation on native
species.

Morelia spilota
subsp. imbricata
(Soutiwest Carpet
Python)

Schedule 4 -
Priority 4;

The Carpet Python gccurs in a large range of
habitats including woodlands, forests and dense
coastal scrub, on granite and limestone outcrops
and along watercourses. The distribution of the
species is from Geraldton and Yalgoo in the North
east to Pinjin, Kalgoerlie. Fraser Range and most of
the remaining south west (Storr et a/. 2002). Itis
often arboreal and preys on birds, other reptiles and
small to medium size mammals.

The clearing of vegetation may have some impact on this species,

Snakes are known to get tangled in fences, though the level of movement
restriction is unknown. The fence, once established, wili limit movement
through the landscape; potentially fragmenting habitat patches on a small
scale and fragmenting habitat linkages on a regional scale.

The fence also has the potential for alteration of predator behaviour such
as preferenfial predation along fence lines, increasing predation on native
species,

Oregica gutiuralis
gutturaiis (Crested
Bellbird — southern)

Priority 4

The Crested Bellbird occurs along semi-arid
coastlines and the arid inland. The pccur in acacia
shrublands, euclaypiu woodiands, spinifex and
chenopod plains.

The clearing of vegetation may have some impact on this species.

The fence, once established. is unlikely to limit mevement through the
landscape; however it would potentially fragment habitat patches on a
small scale and fragment habitat linkages on a regional scale.

The fence also has the potential for alterstion of predator behaviour such
as preferential predation along fence lines, increasing predation on native
species
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Habitat

Potential Impacts

The Hooded Plover is a wader that is endemic to
Australia with mest of the remaining birds occurring
in southern Western Australia. Hooded Plovers live
on ocean beaches and on coastal and inland salt
lzkes. This species is known to occur on coastal
areas and inland lakes in the Esperance region.
They are mainly found on the coast during the dry
season, but some birds move inland during the wet
season. They feed on invertebrates such as worms,
shellfish, crustaceans, insects and seeds. Hooded
Plovers are particularly vulnerable in the first stages
of their lives. They take approximately four weeks to
hatch and are flightless for five to six weeks after
that. The eggs and flightiess chicks can easily be
hunted and eaten by foxes, dogs and cats. Being
highly camouflaged they are also accidentally
crushed by pedestrians, 4WD vehicles and trail
bikes.

impacts to this species would be limited to the coastal areas and salt lake
areas of the Project area. However, the clearing of vegetation may have
some impact on this species.

The fence, once established, is unlikely to limit movement through the
landscape; however it would potentially fragment habitat patches on a
small scale and fragment habitat linkages on a regional scale.

The fence also has the potential for alteration of predator behaviour such
as preferential predation along fence lines, increasing pradation on native
species.

Potential impacts on nesting birds may result if the access tracks along
the fenceling lead to an increase in 4WD access in nesting areas.

The Quenda or Southern Brown Bandicoot is an
omniverous marsupizal that occurs in the southwest
of Western Australia. This species prefers areas with
dense understorey vegetation, particularly around
swamps and along watercourses. However, it also
occurs in woodlands, and may use less ideal habitat
where this habitat occurs adjacent to the thicker,
more desirable vegetation. This species is relatively
commorn in parts of the greater Perth and south west
region.

The clearing of vegetation may have some impact on this species.

The fence, once established. will limit movement through the [andscape;
potentizlly fragmenting habitat paiches on a small scale and fragmenting
habitat linkages on a regional scale.

The fence also has the potential for alteration of predator behaviour such
as preferential predation along fence lines, increasing predation on native
species.

Status Act) IDEC

Species (EPBC Act)  listing

Priofity 4:
Thinornis rubricoliis ey 4
(Hoaded Plover): -
{soodon cbesulus
subsp. fusciventer
(Quenda) B Priority 5
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Status (WC
Status Act) IDEC
Species (EPBC Act) listing Habitat Potential Impacts

The Tammar Wallaby is a small grey-brown, The clearing of vegetation may have some impact on this species.
nocturnal wallaby cccurring in the south-west of

Australia. The sgecies inhgb'ﬂs dense. low The fence, once established, will limit movement through the landscape;
vegetation, such as coastal scrub, heath, dry potgnﬁa!ly fragmenting h?bitat patches an a small scale and fragmenting
sclerophyll forest and thickets of Mallee and habitat linkages on a regional scale.

woodland during the day and open grassy areas for The fence also has the potential for alteration of predator behaviour such

feeding at night. Males and females live to 11 and 14 ¢ refarential predation along fence lines, increasing predation on native
years, respectively and occupy their own home species.

range with no social grouping. The Tammar Wallaby
is herbivorous and eats mostly grasses (such as
Austrodanthonis setaces) as well as Gastrolobium
hifobum and Corymbia calephyiia. Research has
suggested that the species needs to drink water to
survive, with some evidence it can drink sea water
when fresh water is unavailable. The breeding habits
Macropus eugenii are not known for this subspecies. Tammar Wallaby
subsp. derbianus populations are thouaht to be threatened by fox
(Tammar Wallaby, predation, loss of suitable habitat due to
WA subsp.) - Priority 5 inappropriate fire regimes and land clearing.
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Migratory Fauna

From the searches of the NalureMap database (DEC, 2012) and the EPBC Act
Protected Matters Search Tool (DSEWPaC, 2012) a number of migratory fauna
species were identified as potentiaily occurring within the survey area

b Haliaeelus leticogaster (White-bellied Sea-Eagle)

¥ Apus pacificus (Fork-tailed Swift)

b Ardea ibis (Cattle Egret)

b  Pluvialis fulva (Pacific Golden Plover)

¥ Diomedea exulans (Wandering Albatross)

v Thalassarche chrysostoma (Grey-headed Albatross)
b Thalassarche cauta (Shy Albatross)

» Thalassarche chiororhynchos (Yellow-nosed Albatross)
¥ Thalassarche melanophris (Black-browed Albatross)
b Hydroprogne caspia (Caspian Tern)

»  Merops ornatus (Rainbow Bee-eater)

v Ardenna carneipes (Fleshy-footed Shearwater)

v Ardenna tenuirostris (Short-tailed Shearwater)

v Macronectes halli (Northern Giant Petref)

b Macronectes giganteus (Southern Giant Petrel)

¥ Plerodioma macroptera (Great-winged Petrel)

b Pterodroma mollis (Soft-plumaged Petrel)

v Pezoporus wallicus subsp. flaviventrus (Ground Parrof)
b Arenaria interpres (Ruddy Turnstone)

»  Calidris acuminata (Sharp-tailed Sandpiper)

v Calidris alba (Sanderling)

v Gallinago megala (Swinhoe's Snipe)

v Gallinago stenura (Pin-tailed Snipe)

¥ Numenius minutus (Little Curlew)

v Tringa nebularia (Common Greenshank)

5.3.2 Feral Animals

The NatureMap search (DEC, 2012) and the EPBC Act Protected Matters Search Tool
(DSEWPaC, 2012) indicated that a number of feral animals may occur within 20 km of
the Project Area. These include:
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» *Capra hircus (Goat);

» “Felis catus (Feral Cat);

b "Oryclolagus cuniculus (European Rabbit);

»  “Raltus rattus (Black Rat)

» Streptopelia senegalensis {Laughing Turtie-Dove)
»  “Sus scrofa (Pig), and

»  *Vulpes vulpes (Red Fox);

This desktop search indicates all the potential species, however, it is likely that the
species of concern in the area be limited to the Feral Cat, European Rabbit, Red Fox
and Wild Dog.

The SBF extension is aimed at preventing the movement of dogs but may also impact
on the movement of other large feral animals. Additionally, there is the potential for the
exclusion of dogs from the agricultural area to change the predator-prey relationships
within the farmland, leading to increases in populations of cats and foxes. However,
little information is available on the population dynamics of these species and impacts
are hard to predict without detailed, angoing studies.

53.3 Impacts on species

The clearing required for the SBF will reduce the amount of habitat and resources
available for fauna species. This is particularly relevant for the areas of restricted and
high value fauna habitat and for habitat of the significant species. The south-eastern
area of the alignment contains large tracts of potential Carnaby’s Black Cockatoo
feeding habitat and potential breeding habitat for this species also occurs in the north
of the Project Area. Impact on these areas should be minimised and clearing of this
habitat avoided.

The SBF also has the potential to create a barrier and cause habitat fragmentation.
Some of the significant species that may occur in the area, such as the Western Brush
Wallaby and Tammar Wallaby, are unlikely to pass over or through the fence. If small
populations of these species are isolated by the fence these pepulations may become
unviable or susceptible to predation by cats and foxes. Itis recommended that habitat
fragmentation be minimised wherever possible.

Further surveys will be required to determine the presence of significant species along
the alignment, or within areas of habitat that will be fragmented.

Risk from Fauna Interactions with the Fence

The potential risks to wildlife from the SBF extension were assessed by the Vertebrate
Pest Research Section of DAFWA (2012). The risk for large mammals and emus, but
also for other birds (particularly nocturnal species), bats, reptiles and smaller
mammals, includes potential collisions and entrapment with fences, which can lead to
mortality. Entanglements with fences for smaller wildlife can include getting caught in
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6. Conclusions and Recommendations

6.1 Conclusions

The preliminary flora and fauna assessment involved a desktop investigation and a
Level 1 Flora and Fauna Assessment of key areas and sites of concern. This
assessment determined the following:

» The Project Area lies along and within the southern section of the Great Western
Woodlands, which is an intemationally significant area of great biological richness.

» The extent of the vegetation types mapped by Beard (1973) and determined by the
Government of Western Australia (2011) indicates that the majority of the mapped
vegetation types that occur within the Project Area are described as Least
Concern. Three Beard (1973) vegetation lypes are Depleted and two vegetation
types are Vulnerable. For all Options and Sections, excepting Section 38, the
amount of clearing required for each of these Depleted or Vuinerable vegetation
types was less than 0.1 % of the remaining vegetation extents. Section 38
contains approximately 0.3 % of the remaining "Shrublands; heath with scattered
Nuytsia floribunda on sandplain”.

» This assessment described 24 broad vegetation associations, These associations
were extrapolated from Beard (1973) vegetation types, soils mapping, aerial
photography and observations made during the Level 1 survey. These broad
associations are partly desktop based and will need to be refined further by
detailed investigations. These vegetation associations can be grouped to describe
the broad sections of the Project Arae:

—  Western Mallee Low Woodland Associations (Ravensthorpe to Cups
Road): The western extent of the Project area contains a mosaic of mallee
vegetation associations on undulating sandy plains. Eucalyptus occeidentalis
occurs in freshwater winter wet depressions. The Young River contains
samphire communities and Allocasuarina woodlands occur on the slopes of the
Oldfieldii River. There are scattered occurrences of Allocasuarina shrublands
with Eucalyptus grossa on rises.

— Salt Lake System: A band of salt lake systems containing samphire
communities bounded by Eucalyptus salmonophloia, Melalsuca quadrifaria, M.
thyoides, M. linguiformis and M. uncinata occurs east of Cascade Road and
continues across most of the central area to Clare Road. These salt lakes and
pans are irregular in shape, small or elongated.

— Salmon Gums Mallees and Woodlands: The Salmon Gums area forms a
transitional zone between the mallee associations to the south and the
sclerophyll woodland further inland (Beard, 1973). In this area the vegetation
mosaics and is dominated by mallee form associations with patchy woodlands.

— [Eastern Mallee Low Woodland Associations: This area is similar to the
western mallee associations. This section forms a gently undulating plain of
mallee and woadland mosaics that are relieved by granite outcrops. The plain
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is intersected by many elongated salt lakes and pans. This section of the
Project was difficult to access and survey sites were limited. As such, the area
has been assigned vegetation associations that are generaily consistent with
Beard (1973) mapping.

— Coastal Section: The coastal section consists of a gently undulating sandy
plain that is pockmarked with small rounded depressions which fill with water in
winter to become freshwater lakes. These lakes support Eucalyptus
occidentalis and Melaleuca preissiana woodland. The sand plain consists of
mallee heath that is high in diversity, particularly in proteaceae and myrtaceae
species. In areas of deeper sand Banksia speciosa forms a dense shrubland.

» The database searches did not indicate the presence of any TECs within the
Project Area, A number of PECs are known to occur in the general area, but no
recorded PECs are intersected by the alignments. The field survey did not record
any PECs but further floristic examination of the vegetation types would be
required to confirm their presence or absence.

b The majority of the Project Area contains vegetation in excellent condition and
there is little evidence of disturbance or weed invasion across the Project Area.
However, DEC currently maintains a low-fuel modified buffer strip, which runs
along the majority of the UCL/agricultural land interface. The vegetation within this
strip has been previously disturbed and cleared. These areas could potentially
regenerate, however, it is assumed that this will not occur as scrub-rolling to
maintain the buffer strip is expected to continue.

¥ The Project Area crosses through an area with high diversity, and passes through
numerous vegetation types. During the Level 1 field survey 395 flora species were
recorded in a limited number of sites. A greater number of species would be
expected to be identified during the fiowering period.

» A number of conservation significant flora species have been recorded within the
Project Area. Eleven flora species on the DEC's priorily list were recorded within
the Project Area during the field survey

»  Within the Project Area weed invasion was generally restricted to the disturbed
areas along the edges of roads and paddocks. However, Bridal Creeper, an
invasive environmental weed was recorded in native vegetation at a number of
sites. The introduction of weeds into undisturbed vegetation could be a significant
issue associated with the SBF extension.

» The alignment passes through a number of fauna habitats along the alignment,
including shrublands, woodlands and coastal dunes. Areas that have high value
as fauna habitat include rocky outcrops and creeklines, as they provide shelter and
resource availability.

» The SBF extension has the potential to fragment fauna habitat. The SBF will be a
barrier for large, flightiess fauna species that will be too big to pass through the
fence mesh and which cannot pass over the fence. The 10 metres of cleared area
on either side of the fence may also be a barrier for those species that will not
cross open ground. The options which will have the greatest impact are those that
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pass through undisturbed vegetation. The options that have less impact are those
that follow the edge of farmland.

» Given the large Project Area and the variety of landforms and habitats that the
alignment crosses the number of species expected to cecur within the Project Area
would be very large.

» A number of conservation significant fauna species occur or potentially occur within
the Project Area. The SBF extension has the potential to impact on fauna species
through clearing of habitat, due to its barrier effect or to to direct impacts through
fauna interactions with the fence or during construction. Impacts will be greatest in
areas of undisturbed vegetation.

» Potential breeding trees for Carnaby's Black Cockatoo occur within the northern
section of the Project Area, impacts on the trees should be avoided. Large areas
of feeding habitat for black cockatoos occur in the eastern section of the Project
Area.

6.2 Recommendations

It is recommended that the ieast constrained option identified in the scoping study be
utilised where possible, in order to minimise impacts on flora and fauna. The least
constrained alignment generally follows the innermost option, along the edge of the
UCL, at the interface with the agricultural land. This means that the proposed
alignment is usually within the scrub-rolled vegetation, which will require less clearing
of native vegetation and will reduce the impacts on undisturbed vegetation, along with
the associated indirect impacts, such as the introduction of weed species, dieback and
increase in erosion and soil degradation. The innermost option also reduces habitat
fragmentation by avoiding transecting large tracts of native vegetation, which reduces
the impact on wildlife corridor connectivity.

Further detailed flora and fauna surveys and impact assessment are required once the
final alignment has been determined.

The flora surveys should inciude mapping of significant flora locations along the
preferred alignment and consideration of whether the location of the alignment can be
refined within the 100 m buffer to avoid impacts on these species.

Where significant impacts on flora are determined, consideration should be given to
mitigation measures, such as the creation of habitat corridors and moving the SBF into
existing cleared areas (i.e. closing Rollond Rd). Where impacts are significant
environmental offsets may be required.

The fauna surveys should include assessment of habitat, targeted searches for
conservation significant species and determination of potential fragmentation of
populations.

Animal ethic issues associated with the entire fenceline will need to be considered in
more detail by DAFWA. The following issues should be taken into consideration:
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Appendix B
Conservation Categories

Vegetation Condition Rating Scale

EPBC Act Flora and Fauna Conservation Categories
WC Act and DEC Flora Conservation Categories
Declared Plant Control Classes

WC Act Fauna Conservation Codes

DEC Priority Fauna Conservation Codes
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Table 7 Vegetation Condition Rating Scale

Vegetation Vegetation Description

condition condition

rating

1 Pristine or No obvious signs of disturbance.

Nearly So.

2 Excellent Vegetation structure intact, disturbance affecting individual
species, and weeds are non-aggressive species.

3 Very Good Vegetation structure altered, obvious signs of disturbance.

4 Good Vegetation structure significantly altered by very obvious signs of
multiple disturbances retains basic vegetation structure or ability to
regenerate it,

b Degraded Basic vegetation structure severely impacted by disturbance.
Scope for regeneration but not in a state approaching good
condition without intensive management.

6 Completely The structure of the vegetation is no longer intact and the area is

Degraded completely or almost without native species.

Table 8 Categories and Definitions for EPBC Act Listed Flora and Fauna Species

Conservation Category

Definition

Extinct

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

Extinct in the Wild

Taxa known to survive only in captivity.

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

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

Vulnerable Taxa facing a high risk of extinction in the wild in the medium-

term.

Near Threatened

Taxa that risk becoming Vulnerable in the wild,

Conservation Dependent

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

Data Deficient (Insufficiently
Knowii)

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

Least Concemn

Taxa that are not considered Threatened.
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Table 9 WC Act and DEC Conservation Codes and Descriptions for Threatened {Declared
Rare) and Priority Flora Species.

Code  Conservation Definition
Category
X Presumed Extinct Taxa which have been adequately searched for and there is no

Flora (Declared Rare
Flora — Extinct)

reasonable doubt that the last individual has died, and have been
gazetted as such (Schedule 2 under the Wildlife Conservation Act
1960).

0 Threatened Flora
(Declared Rare Flora —
Extant)

Taxa which have been adequately searched for, and are deemed to
be in the wild either rare, in danger of extinction, or otherwise in need
of special protection, and have been gazetted as such (Schedule 1
under the Wildlife Conservation Act 1850).

Threatened Flora are further ranked by the Department according the
their level of threat using IUCN Red List criteria;

» CR: Critically Endangered — considered to be facing an exiremely
high risk of extinction in the wild,

» EN: Endangered — considered fo be face a very high risk of
extinction in the wild;, and

» VU: Vulnerable — considered to be facing a high risk of extinction
in the wild,

P1 Priority 1 — Poorly
Known Taxa

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

P2 Priority 2 — Poorly
Known Taxa

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

P3 Priority 3 — Pootly
Known Taxa

Taxa that are known from cellections or sight records from several
localities not under imminent threat, or from few but widespread
localities with either large population size or significant remaining
areas of apparently suitable habitat, much of it not under imminent
threat. Taxa may be included if they are comparatively well known
from several localities but do not meet adequacy of survey
requirements and known threatening processes exist that could affect
them.
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P4 Priority 4 — Rare, Near  Rare. Taxa that are considered to have been adequately surveyed, or

Threatened and other for which sufficient knowledge is available, and that are
taxa in need of considered not currently threatened or in need of special
monitoring protection, but could be if present circumstances change. These

taxa are usually represented on conservation lands.

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

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

P5 Priority 5 — Taxa that are not threatened but are subject to a specific
Conservation conservation program, the cessation of which would result in the
Dependent Taxa taxon becoming threatened within five years.

Table 10  Department of Agriculture and Food Declared Plant Control Classes

Priority Class  Description

P1 Prohibits movement of plants or their seeds within the State. This prohibits the
movement of contaminated machinery and produce including livestock and fodder.

P2 Eradicate infestation to destroy and prevent propagation each year until no plants
remain. The infested area must be managed in such a way that prevents the
spread of seed or plant parts on or in livestock, fodder, grain, vehicles and/or
machinery.

P3 Control infestation in such a way that prevents the spread of seed or plant parts
within and from the property on or in livestock, fodder, grain, vehicles and/or
machinery. Treat to destroy and prevent seed set all plants.

P4 Prevent the spread of infestation from the property on or in livestock, fodder, grain,
vehicles and/or machinery. Treat to destroy and prevent seed set on all plants.
P& Infestations on public lands must be controlled.
Listed migratory species

The EPBC Act protects lands and migratory species that are listed under International Agreements.

b Appendices o the Bonn Convention (Convention on the Conservation of Migratory Species of Wild
Animals) for which Australia is a Range State under the Convention;

¢ The Agreement between the Government of Australia and the Government of the Peoples 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); and

b The Agreement between the Government of Australia and the Government of the Republic of Korea
on the Protection of Migratory Birds (ROKAMBA),

» other international agreements approved by the Commonwealth Environment Minister.
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An action will require approval from the Environment Minister if the action has, will have, or is likely to
have a significant impact on a listed migratory species. Note that some migratory species are also listed
as threatened species, The criteria below are relevant to migratory species that are not threatened.

An action has, will have, or is likely to have a significant impact on a migratory species if it does, will, or is
likely te:

»  substantially modify (including by fragmenting, aitering fire regimes, altering nutrient cycles or altering
hydrological cycles), destroy or isolate an area of important habitat of the migratory species, or

» result in invasive species that is harmful to the migratory species becoming established” in an area of
important habitat of the migratory species, or

» seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically
significant proportion of the population of the species.

An area of important habitat is:

1. habitat utilised by a migratory species occasionally or pericdically within a region that supports an
ecologically significant proportion of the population of the species, or

2. habitat utilised by a migratory species which is at the limit of the species range, or
3. habitat within an area where the species is declining.

Listed migratory species cover a broad range of species with different life cycles and population sizes.
Therefore, what is an ecologically significant proportion of the population varies with the species (each
circumstance will need fo be evaluated).

*Introducing an invasive species into the habitat may result in that species becoming established. An
invasive species may harm a migratory species by direct compelition, modificalion of habital, or
predation.
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Table 11  Western Australian Wildlife Conservation Act 1950 Fauna Conservation Codes

Conservation Code

Description

Schedule 1

"...fauna that is rare or likely to become extinct, are declared to be fauna that
is in need of special protection.”

Scheduls 2

... fauna that is presumed to be extinct, are declared to be fauna thatisin
need of special protection.”

Schedule 3

“... birds that are subject to an agreement between the governments of
Adustralia and Japan relating to the protection of migratory birds and birds in
danger of extinction are declared to be fauna that is in need of special
protection.”

Schedule 4

“... fauna that is in need of special protection, otherwise than the reasons
mentioned [in Schedule 1-37".

Table 12 DEC Priority Fauna Codes

Conservation Description

Category

Priority 1 Taxa with few, poorly known popuiations cn threatened lands.

Priority 2 Taxa with few, poorly known populations on conservation lands. Taxa which
are known from few specimens or sight records from one or a few localities
on lands not under immediate threat of habitat destruction or degradation,
e.g, national parks, conservation parks, nature reserves, State forest, vacant
Crown Land , water reserves, etc.

Priarity 3 Taxa, which are known from few specimens or sight records, some of which
are on lands not under immediate threat of habitat destruction or degradation.

Priority 4 Rare taxa. Taxa which are considered to have been adequately surveyed and
which, whilst being rare (in Australia), are not currently threatened by any
identifiable factors, These taxa require monitoring every 5-10 years.

Priority 5 Taxa is in need of monitoring. Taxa which are not considered threatened but
are subject to a specific conservation program, the cessation of which would
result in the species becoming threatened within five years.
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Table 13

option of the alignment

Presence of Low Modified Fuel Buffer (information provided by DEC) and calculations
of the size of the area of scrub-cleared and undisturbed vegetation within each section and

Total area Area of Area of
Fuel Fuel of scrub-cleared undisturbed
Secti  Opti  Modified Meodifled alignment vegetation Vegetation
on on Burnt Unburnt {ha) {ha) (ha) Comment
1 present prasent 97.7941 47.7720 50.022
2 A Mot present Not present  31.9345 4.8476 27.087
2 B present present 56.5413 50.0587 6.483
3 presenl Not present 6.5181 6.4987 0.019
4 A present Not present  21.6681 03471 21.321
4 B present Not Present  9.8648 0.2187 0.646
4 BG present Not Present  16.2115 7.0692 9.142
alignment can be refined to
more closely fallow scrub-
rolled area and thus reduce
4 C present Nol present  37.8707 32.2660 5614 clearing required
§ present Nol present 266 1.1315 1.624
] A present Not present 19.58 0.0045 19.571
6 B present Not present 18,31 (.1234 18.182
alighment can be refined to
maore closely follow scrub-
rolled area and thus reduce
G C present Mot present  58.21 18,5157 39.691 clearing required
& BC present Not present  4.38 0.1551 4225
7 present Nof present 26.69 25.0825 1.606
8 A Not present Not present  57.78 0.1481 57.830
8 8 present not present 28.19 16157 26,575
alignment can be refined to
more closely follow scrub-
rolled area and (hus reduce
8 C Not present Not present 59.76 8.8308 50.933 clearlng required
8 8C Not present Nol present  63.77 57.0333 6.737
10 present Not present  13.87 36189 10.248
11 A Not present Not present  9.44 9.440
Mot present Noi present  10.52 10.520
12 Not present Noi present 791 7.810
13 A Not present Not present  20.06 20.060
13 B Mot presenl Not present 13.95 13.950
13 C Not presant Nat present 82.99 82.990
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Total area Area of Area of
Fuel Fuel of scrub-cleared  undisturbed
Secti Opti  Modified Modified alignment vegetation Vegetation
on on Burnt Unburnt {ha) {ha) ({ha) Comment
13 BC Not present Nol present  9.46 9.460
no scrub-rolling here, but a
narrow cleared track exisis
for most of length- could use
this as as part of the 10m
cleared buffer on one side lo
reduce clearing amount (this
14 Not present Not present  69.82 69.820 hasn't been caiculated)
16 A Mot present Not present  9.19 8,180
15 B8 Not present Not present 8.94 8.940
no scrub-rolling here, but a
narrow cleared track exists
for most of length- could use
this as as part of the 10m
cleared buffer on one side to
reduce clearing amount (this
15 C Not present Not present  31.98 31.980 hasn'l been caloulated)
15 8Cc Not present Not present 0.33 0.330
18 Not present present 69.00 11.8519 57.045
17 A Not present Mot present 11,60 0.6754 10,924
alignment can be refined to
more closely Tollow scrub-
rolled area and thus reduce
17 B Not present present 19.98 8.5795 11,402 clearing required
18 A Not present present 23.99 23753 21616
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce
B Not present Not present 31.64 10.2941 21.341 clearing required
alignment can be refined to
mare closely follow scrub-
rolled area and thus reduce
18 Not present present 9.75 4.3349 5415 clearing required
20 A present present 39.91 0.7780 39,129
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce
B8 Not present Not present  84.96 50,4470 34.515 clearing required
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce
21 present Not present 046 02228 0.238 clearing required
22 A Not present Not present  13.30 1.0046 12,299
alighment can be refined to
more closely follow serub-
rolled area and thus reduce
22 B present not present 19.06 10,4675 9.495 clearing reqguired
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Total area Area of Area of
Fuel Fuel of scrub-cleared undisturbed

Secti Opti  Modified Modified alignment vegetation Vegetation

on aon Burnt Unburnt (ha) (ha) (ha) Comment

23 A Not present Not present  28.18 0.9377 27.243
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce

23 (5} present not present 38.36 12,6603 25697 clearing required

24 A Not present Not present  31.07 0.7967 30.270
alignment can be refined lo
more closely fallow scrub-
rolled area and thus reduce

24 B present not present 35.77 4.3560 31.410 clearing required
alignmeni can be refined to
more closely follow scrub-
rolled area and thus reduce

25 present Not present 348 1.9631 1.49¢ clearing required

26 A Not present Nol presant 19.40 0.1636 19.232
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce
claaring required; could
alignment be moved o the
outside of nature reserve,
and thus within an existing

26 B present Not present  25.16 14.5066 10.651 firebreak?

27 A Not present Mot present 745 0.3940 7.054
alignmen! can be refined to
more closely follow scrub-
rolled area and thus reduce

27 g present Not present 8.66 0.3600 8.300 clearing required;

28 A ot present Not present 2277 0.8404 21.934
alignment can be refined o
mare closely follow scrub-
rolled area and thus reduce

28 B present Nol present 34,78 16.6720 18.104 clearing required;
learing line goes the other
side - is it possible o follow
the clearing line to reduce

29 present Nol present  47.51 21.6097 25.897 clearing

30 A Not present Mot present  30.58 0.3377 30.247
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce

30 B present Not present  47.33 7.9892 39.342 clearing required;
alighment can be refined to
more closely foliow serub-
rolled area and thus reduce
clearing required; could
alignment be moved to the
outside of UCL, and thus

a1 present no present 48.04 18.0541 27,986 within scrub-rolled?

£1/28161121822 State Barrier Fence Esperance Extension: Scoping Study 68

Prefiminary Flora and Fauna Assessment




Total area Area of Area of
Fuel Fuel of scrub-cleared  undisturbed

Secti Opti  Modified Modified alignment vegetation Vegetation

on on Burnt Unburnt (ha) {ha) (ha) Comment

32 A Not present Nol present  80.82 0.4159 90.408

32 BC present not present 8.71 8,7008 0.005
if alignment can be refined to
more closely follow scrub-
rolled area and thus reduce

33 B Not present Not present 10.67 0,3102 10.364 clearing required,

33 C present not present 31.14 93172 21.824

34 B Nof present Mot present  16.58 0.8652 15.715
alignment can be refined (o
more closely follow scrub-
ralled arga and thus reduce

34 C present not present 22.87 14,7330 8137 clearing required

35 B Not present Not present  58.11 0.5277 57.585
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce

35 C present nol present 132,60 72.7801 59.819 clearing required

36 BC present Not present  5.162768 1.11486 4.048

37 Cc present Not present 066 0.1037 0.551
small sections of the
alignment can be refined to
more closely follow scrub-
rolled area and thus reduce

38 present nol preseni 104,50 9.5138 94,988 clearing required
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Table 14  Significant Flora Species recorded within approximately 20 km of the SBF Esperance Extension Alignment Options
(Source: DEC databases search, Naturemap Search (DEC, 2012) and EPBC Act Protected Matters Search (DSEWPaC, 2012)

Natur

emap

/DEC EPBC

Stat Searc  Act
Family Genus Species us h Search Description Habitat
Small perennial, herb, ca 0.06 m high. Fi. white/white  loam or peaty sand, sandy clay over quarizite,
Apiaceae Xanthosia collina P3 X & pink, Sep to Oct. Winter-wet areas, swamps, hilltops.
Grey sand. Seasonally wei flats, granite
Araliaceae  Hydrocolyle  coraginaensis P2 X Annual, herb. outcrops.
Araliaceae  Hydrocolyle  decipiens P2 X Small annuzl, herb. Along creek edges,
Upright, spreading annual, herb, 0.3-1.8 m high,
anisocarpa peduncles up to 140 mm long; distinguished by
var, hairlike bristles on the fruits. Fl, blue-white, Oct o Sandy soils. Recently disturbed or burnt sites,
Araliaceae  Trachymene  lrichocarpa P3 X Nov woodlands, plains.
Asparagac Perennial, herb, 0.1-0.2 m high. FI. purple, Octto
eae Thysanotus  parvifiorus P4 X Nov. Grey sand.
Asteracea Ascending te erect annual, herb, 0.02-0.08(-0.2) m
e Haegiela tatei Pa X high. Fl. white-yellow, Aug to Nov, Clay, sandy loam, gypsum. Saline habitats.
Asteracea Erect, few-stemmed shrub, 0.6-1.2 m high. Fi.
3 Clearia laciniifolia P2 - blue/purple & white/yellow, May to Sep. White sand. Around playa lakes.
Casuarina  Aflocasusrin ericchlamys Dioecicus or monoecious shrub, 1-3 m high,
ceae a subsp. gressa P3 X bracteoles prominently exceeding cone, Stony loam, laterite clay. Granite cutcrops.
Casuarina  Allocasuarin
ceae a giobosa P1 X Dicecious shrub. ca 1.5 m high. Laterite,clay loam.
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Chenopodi lindieyi subsp. Monoecious, short-lived annual or perennial, herb,
aceae Afriplex conduplicatz P3 ca 0.2 m high. Crabhole plains.
Chenopodi
aceae Tecticomnia indefesse P2 Prostrate, perennial shrub, 0.05-0.15 m high. Near the edges of salt lakes.
Dillsniacea
8 Hibbertia hamata P3 Erect shrub, to 0.5 m high. Fl. yellow, Qct to Dec. Granite. Inland ouicrops.
Droserace Erect, flexuose tuberous, perennial, herb, to 0.07 m
ae Drosera safina P2 high. F1. white, Jul to Sep. Salt-free white sand. Margins of sait lakes.
Erect slender shrub, 0.1-0.45(-0.8) m high. Fl,
Ericaceae  Andersoniz carinata P2 pink/pink-white/pink-purple, Aug to Oct, White sand, gravelly lateritic soils. Plains.
sp. Grass
Paich (A.J.G. Multi-stemmed, domed shrub, 0.2-0.4 m high. FL.
Ericaceae Astroloma Wilson 110} P2 red, Jun to Aug. White/grey sand. Edge od szlt lakes.
Erecl, compact to spreading, mid-dense shrub, te
0.8 m high, leaves discolorous, usually 2-3 mm long;  White to brown sandy clay, shallow sandy loam.
style 0.2-0.25 mm leng; disc truncate. Fl. red, Aprto Cpen mallee woodiand, mallee scrub, flat
Ericaceae  Brachyloma  ngube P1 May. plains.
Conostephiu Deep sandy soils. Edges cf salt akes,
Ericacese m uncinatum p2 Erect shrub, 0.5-1.4 m high. undulating plains, claypans.
Conostephiy  marchanticru Erect, much-branched shrub, 0.4-1.8 m high. Fl. red-  White/grey sand. Plains, creeklines, edges of
Ericaceae m m P3 purple/brown & yellow, Mar or Jul or Nov. salt lakes.
Skeletal sandy or stony soils over quarizite or
Eract, open-branched shrub, 0.3-2 m high. FI. granite. Granite outcrops & hills, quartzite
Ericaceae Leucopogon  apicuiatus P3 white/pink, Jul to Nov. ridges, rocky slopes.
Much-branched shrub, 0.3-1 m high. Fl. white, Junto  Yeliow sand with Iateritic gravel, stony clay,
Ericaceae Leucopogon  compacius P4 Aug or Dec. loam over granite. Plains, hillslopes.
Erect siender shrub, 0.3-0.8 m high. FI. white, Junto  White/grey or yellow sand, sandy clay, gravelly
Ericaceae  Leucopogon  floruientus P3 Nov. lateritic soils. Sandplains, gentie siopes.
Ericaceae Leucopogen  interruptus P2 Spreading shrub, to 2 m high. Grey sand over granite.
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Erect, sturdy shrub. 0.3-1.5 m high. Fl. white, Jan or

White/grey sand. Rocky slopes, coastal sand

Ericaceae  Lewcopogon  multifiorus P2 Apr or Jul or Nov. dunes, amongst quartzite or granite rocks.
Ericaceae  Leuwcopogon  remotus P1 unknown unknown
Robust shrub, {0.2-)0.5-1.5 m high. Fl. white, Jan or  Skeletal soils. Granite outcrops, steep
Ericaceae Leucopogon  rofundifolius P3 Mar to Aug or Nov. hillslopes.
Ericaceae  Leucopogon  rugulosus P1 unknown unknown
sp. Bonnie Hill
(K.R. Newby
Ericaceae Leucopegon  9831) P1 unknown unknown
Euphorbia sulcata var.
ceae Beyeria truncata P3 unknown unknown
Euphorbia  Ricinocarpo En/ Erect, openly branching shrub, 0.3-1 m high. FL Sandy clay, loam. Breakaways, among
ceae s trichophcrus i | white, May or Aug to Sep. sandstone rocks.
Euphorbia  Stachystem Compact shrub, to 0.1 m high. FI, purple-red/white, Fine loamy sand, stony soils. Sandplains, rock
ceae on Viflosus P4 Sep to Nov. crevices on breakaways.
Erect, bushy, pungent shrub, 0.7-1.5 m high. FL.
Fabaceae Acacia amyctica P2 yellow, Aug te Sep. Sandy loam or clay, Flats.
&ncistrophylia
var. Rounded or obconic shrub, 0.6-1.6 m high,to 6 m
Fabaceae  Acacia perarcuata P3 wide. FL yeliow, Aug to Sep. Red sand, clay loam, loam. Undulating plains
Clay, sandy loam. Wet or waterlogged
Fabaceae  Acacie diaphana P1 Bushy shrub, 1.5-3 m high, Fl. yellow. depressions.
Dense, domed shrub, 1-1.6 m high, to 3 m wide. Fl. (near Salmon Gums) Rocky sandy loam or clay
Fabaceae Acacia dorsenna P1 yellow, Aug to Sep. loam. Low rocky hills,
Spindly erect shrub, 0.5-2 m high. Fl. yeliow-cream, White sand, gravelly sand, laterite. Rocky
Fabaceae  Acacia empeiiociada P4 Jul te Oct. hilisides, low rises, moist drainage areas.
Grey/white sand, clay loam. Margins of salt
Fabaceae  Acacia euthyphylia P3 Shrub, 0.7-2 m high. Fl. yellow, Aug to Sep. lakes & marshes, seasonal swamps.
Fabaceae  Acacia glaucissima P3 Dense, bushy shrub, 0.3-1.5 m high. Fl. yellow. Sand or clay. Flats, low-lying areas.
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(inland near salmon gums) Granitic sandy

Fabaceae  Acavia nifidula P2 x Spreading shrub, (0.2-)0.6-2(-3) m high. Fl. yellow. gravelly soils. Amongst granite boulders,

Spreading, straggly. prickly shrub, 0.7-2.2 m high. F1.
Fabaceae  Acacia trucuienta P3 X yellow, Aug to Sep. Sand or loam.

Spreading, spiny shrub, 0.15-0.4 m high. Fl. yellow,
Fabaceae  Acacia improcera P3 X Aug. Sand, loamy clay, clay. Undulating plaing, flats.

Gravelly sand over laterite, white or yellow
Fabaceae  Acacia singula P3 X Shrub, 0.35-2 m high. Fl. yellow, Aug tc Oct. sand. Rises, hillteps.
sp, Burdett
Road (B.R.

Fabaceae  Acscia Maslin 8218) P3 X unknown unknown

Erect, divaricately branched superficially leafless

shrub, to 1.5 m high. Fl. yellow&red, Mar ic Apr or
Fabaceae  Bossiaea arcuata P1 X Sep to Oct Perimeter of salt lakes.

Compact, rounded or spreading, spinescent shrub, Red sand, red clay loam. Low-lying, winter-
Fabaceae  Bossizea auranfiaca P1 X to 1.5 m high. FI. red/yellow, Sep to Oct. damp sites.

Compact shrub, to 0.6 m high. Fl. yellow-orange-red-
Fabaceae  Bossiaea flexuvosa P3 X brown, Sep to Nov. Deep sandy soil.

Prostrate, scrambling, wiry shrub, to .4 m high. Fi. Yellow sand, sandy clay with gravel. Flais.
Fabaceae  Chorizema circinale P e yeliow & orange & red, Sep to Dec. margin of gravel pit.

Diffuse, many-stemmed shrub, 0.3-2.8 m high. Fi. White or grey sand over laterile or limestone.
Fabaceae  Daviesia paucifiora P2 X yellow & red, Oct to Dec or Jan. Fiats.

Sprawling, tangled shrub, to 0.4 m high, ca1m
Fabaceae  Daviesia microcarpa T X wide. Fl. orange & red, Sep. north of arez) Weathered gravel.
Fabaceae  Dillwynia acerosa P3 % Shrub, to 0.5 m high. Fl. yellow/red, Sep. Gravelly clay with laterite.

Red-brown clay loam, red clay loam over
Fabaceae Eutaxia actinophylia P3 X Shrub, to 0.5 m high. FI. vellow/red, Sep to Oct. granite, gravel. Small depressions.
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Erect shrub (with sparse ascending branches), 0.2-

Fabaceae  Eutaxia andocada P1 0.4 m high. White sand or brown sandy-clay over granite.
Prostrate or twining shrub or climber. Fl. red, Sep to
Fabaceze  Kennedia beckxiana P4 Dec. Sand, loam. Granite hills & outcrops.
Erect or straggling shrub, 0.2-1 m high. Fl. yellow- Stony loam, loamy sand. Smali ridges,
Fabaceae  Mibelia densiflcra P1 orange, Oct or Jan. breakaways, undulating plains.
Rounded, dense shrub, .4-0.8 m high, 0.4-1.5 m
Fabaceae  Otion rigidum P2 wide. Fl. yeliow & red, Nov. Sandy soils. Flats, edges of sait lake.
White to vellow sand or sandy loam. sandy or
foamy clay, gravel, limestone, dolomite, iaterite,
Dense, prostrate, domed shrub, to 0.07 m high, FI. Gently undulating plains, adjacent to salt lakes,
Fabaceae  Puffenaea daena P3 yellow, Mar. in disturbed areas.
Erect, slender shrub, (0.15-)0.2-1 m high. Fl. yellow
Fabaceae  Pultenaea adunca P3 & red, Mar or Oct. White/grey sand.
Erect shrub, to 0.5 m high. Fl. yellow&orange & Pale brown sandy loam, sandy clay, gravel,
Fabaceae  Pulienaes brachyphyliz P2 brown, Sep to Oct. granite, quartz, iaterite. Gently undulating loam.
Frankeniac
eae Frankenia brachyphylia P2 Small, decumbent shrub, Fl. white/pink, Salt iake margins.
Frankeniac
eae Frankenia drummeondii P3 Prostrate shrub. Fl. white. Sand. Lake adges.
Goodeniac
eae Dampiera orchardii P2 Erect perennial, herb, 0.2-0.4 m high Sand.
Goodeniac Erect, slender perennial, herb, 0.05-0.3(-0.6) m high,
eae Dampiera sericantha P3 sterns with blunt angles. FI. biue, May or Aug to Dec.  Sand, sometimes with gravel. Plains.
Erect, woody shrub (subshrub), 0.1-0.26 m high,
Goodeniac (aevis subsp. |argest leaves 15-25 x 1-3 mm, entire. FI. yallow,
eae Goodenia faevis P3 Aug to Dec. Sandy loam or laterite.
Gooadeniac Erect, slender, woody perennial, herb. 0.3-1 m high.
eae Goodenia quadricculans P2 Fl. yellow, Sep to Dec 8and dunes, granite slope & outcrops.
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White or grey-brown sand over clay, yellow-

Goodeniac brown gravelly clay and granite. Moist sheltered
eae Goopdenia turleyae P1 Annual, herb, 0.03-0.04 m high. areas, near salt lakes,
Goodeniac Erect, resprouting, multisiemmed, clonal herb, to Sandy and sandy-clay loam soils. Sandplains,
eae Scaevola archeriana F1 0.45 m high. road verges,
Gyrstemon Sand, sandy clay, loam. Plains, low ironstone
aceae Gyrostemon  ditrigynus P4 Shrub, 0.4-1.5 m high. ridgas,
Haemodoer  Anigozantho  bicoior subsp. En/ Rhizomatous, perennial, herb, 0.05-0.2 m high. FI.
aceae s minor T greendred, Aug te Oct. Well-watered sites.
Haemodor lepidospermoi Enf{ Rhizomatous, tufted perennial, grass-like or herb,
aceae Conostyiis des T 0.17-0.36 m high. Fl. yellow, Sep to Oct. Grey or yellow-brown sand over laterite.
Haloragac Sand or clay soils. Wet depressions, granite
sas Gonocarpus  pycnostachiyus  P3 Erect annual, herkz, 0.7-0.15 m high. Fl. green-red. rocks.
sp. Mt Arid
(LS.,
Haloragac  Myriophyilu Sweedman
aas m B767) Pz unknown unknown
Haloragac  Mynophyliv Aguatic annual, herb, stems 0.15-0.3 m fong. Fl. Strictly confined to ephemeral rock pools on
eae m petrasum P4 white, Aug to Dec. granite outcreps.
Hemerocal Rhizomatous and tuberous, tufted perennial, herb, to
lidaceae Caesia viscida P2 0.3 m high. FI. white, Nov Aeclian sand. Low dunes.
Erect, spindly shrub, 0.4-1 m high, inflorescence with
scale-like indumantum; upper leaf surface glabrous;
Lamiaceae  Dicrastylis archeri P1 stamens usually 4. Fl. cream-white, Nov to Dec. White sand. Open mallee woodland.
Low spreading shrub, 0.2-0.25 m high. FI. blue-
Lamizceae Dicrasiyiis capiteliata P1 purple, May. Loamy sand, sandy loam.
Erect, branched shrub, 0.3-0.75(-1) m high. FI, white,
Lamiaceae Piyrodia chrysocalyx P3 Aug to Oct. Sandy soils.
Lamiaceae Frostantfiera carrickians P4 Erect shrub, to 1 m high. FL. pink-red. Apr to May. Sandy clay soils. Granite ouicrops.,
BY/2R181/121822 State Barrier Fence Esperance Extension: Scoping Study

Preliminary Flora and Fauna Assessment

58



Lasiopetalu

Sprawling shrub, 0.25-0.6 m high. Fi. white-cream,

Malvaceae m maxwellii P2 Sep to Oc! or Jan or Apr, Sandy soils. Granite slopes.
Lasiopetaly Erect, spreading shrub, 0.35-1 m high. Fl. green- Sand, gravelly loam. Along creeks, seasonal
Malvaceae m parvulifforum P3 cream, Sep to Oct. swamps.
sp. Esperance
(A. Fairall Erect spreading shrub, to 1.5 m high, to 25 mwide.  Sandy gravel, sandy clay, loam. Saline
Myrtaceae  Asfartea 2431) P1 Fl. white, Sep to Oct. depressions. near salt pans. lake margins.
sp.
Jyndabinbin
Rocks (K.R. Grey sand, granitic sandy loam. Aeclian dunes,
Myriaceae  Astarfes Newbey 7689) P2 Spreading shrub, 0.3-0.85 m high. FL. white, Sep. flat plains.
Orange sand, somewhat saline. Gentle slope of
Myrtaceas  Asfus duomilius P1 Shrub. a lake dune.
sp. Gibson
{K.R. Newbey Spreading, erect, mid-dense shrub, to 2 m high. FL Brown sandy loam over laterite & granite.
Myrlacese  Baeckea 11084) P1 pink, Jun or Nov to Dec. Moderately exposed hills, cleared bushliand.
sp. Dowak
Cyathostem  {(J.M. Fox Rounded, decumbent shrub, to 2 m high, FI. white,
Myrtaceae on 86/271) P1 Oct Sand. Margins of salt lakes.
sp. Salmon Orange sand, white sand or sandy clay over
Cyathostem  Gums (B. Erect, compact shrub, to 3 m high. FL. white, May or  granite, light brown clay with gypsum, saline
Myrtaceae on Archer 769) P3 Oct to Nov. soils. Flats, dry river beds, near claypans.
Dense, spreading shrub, 0.1-0.5 m high, Fl, white & White sand, sandy loam. Flat depressions, base
Myrtaceae  Darwinia luehmannii P1 green, May or Sep or Nov. of granite rocks.
Diffuse shrub, 0.1-0.5 m high. Fl. red-purple, Mar or
Myrtaceae  Darwinia polycephaia P4 May to Jul or Sep Sand, clay. Flats, near salt lakes.
sp. Mt Baring
(K.R. Newbey
Myrtaceae  Darwinia 9775) P1 Shrub, ca 0.5 m high. FL red, Aug. White sand. Hill crest.
sp. Mt Burdett
{(N.G. White to cream sand, clay to clay-loam, laterite.
Marchant Many-stemmed shrub, to 0.5 m high. Fl. red & white,  Flats, near clay pans & sall lakes, hilicrests,
Myrtaceae  Darwinia 80/42) P4 Mar or Aug. road verges.
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sp. Mt

Heywood (R.
Myrtaceae  Darwiniz Davis 11068} T unknown unknown
sp. Mt Ney
(M.A.
Burgman & S.
WMyrtaceae  Darwinia McNes 1274) P1 Low, spreading shrub, ca 0.3 m high. Fl. white, May.  While sand. Slight slope.
sp. Mt Ragged
(3. Barrett Spreading, much-branched shrub, to 0.7 m high. FL Brown loamy sand, guartzite, granite. Outcrops,
Myrtaceae  Darwinia 6563} P2 green-white/cream. Jul or Dec. steep ridges, rocky slopes.
Myrtaceae  Eucalypfus balanopelex P1 Mallee, 3-4(-8) m high, bark smooth, grey. Grey sand, sandy loam. Low wet areas.
Tree, 5-20 m high, bark smooth. Fl. white-cream, (norti} Gravelly sandy loam. Low rocky hills &
tdyrtaceae  Eucalyptus brocikwayi P3 Mar to Jun. slopes.
Tree, 3-15 m high, bark smooth. Fl. cream-yellow,
Myriaceze  Eucalyptus creta P3 May. Sandy clay or leam. Calcareous plains.
Mallee, 1.5-4 m high, bark smooth. Fi. white, Apr to White/grey sand. Wet areas, sometimes slighily
Myrtaceae  Eucalyptus famslica P3 Jul. brackish.
Myrtaceae  Eucalyptus Jimberianica Py Mallee or tree, 4-10 m high. bark smooth. Loam. Valley edges.
liguista subsp. Mallee, 1-4 m high, bark smooth grey; stems pinkish-  Sand, sandy clay, rocky loam, granite. Near
Myrtaceae  Eucalypius liguleta P4 grey. FL. white-cream, Mar or Jun or Oct. large cozstal granite domes.
{Cape Arid) Calcarsous sand, sandy clay loam
Mallee, 2-6 m high, bark reugh at base, smooth & stones. Leeward of primary dunes, around
Myrtaceae  Eucalypfus litorea P2 above. salt lakes.
Myrtaceae  Eucalyptus platydisca T fiallee, 2-4 m high, bark smooth. Granitic soils, clay. Stony hills.
Tree, to 15 m high, bark smooth throughout, (north) Red-brown sandy loam, yeliow-brown
Myrtaceae  Eucalyptus pterocarpa P4 becoming ribbony.light grey over salmon cream. siity loam. Creek edges, rocky slopes.
White sand over laterite, silty sand on edge of
Maliee, to 6 m high, bark smeoth grey over tan. FL granite shelf, limestone. Hillslopas, gullies,
Myrtaceae  Eucalyptus semiglobosa P3 cream-white-yellow, May or Oct to Dec or Jan. cliffs.
sp. Esperance
(M.E. French Mallee, to 5 m high, bark smooth grey over light grey  Grey sandy loam, red-brown loam. grey-brown
Myrtaceae  Eucalypius 1578} P1 & cream, shedding in ribbans. calcareous loam. Flats.
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sweedmanien

Myrtaceae  Eucalyptus a P2 unknown unknown
dolichorhynch Mallee or free, 1-5 m high. Fl. yellow, Jan to Mar or
Myrtacese  Evcalypius a P4 May. Sandy clay or clay. Flats.
goniantha Mallee or tree (rarely), 1.5-10 m high, bark smooth,
subsp. shedding. FL. cream-white, Sep or Novto Dec or Jan  Sand, sandy clay, often over weathered granite
Myrtaceae  Eucslyptus goniantha P4 to Feb. & laterite. Coastal areas.
En/ Mallee, 2-4(-6) m high, bark rough, fiaky. Fl.
Myrtaceae  Eucalyptus merrickiae T pink/cream-white, Aug to Nov. Sandy clay, grey sand. Near sait lakes.
White, yellow or grey sand. Low-lying
Myriaceae  Eucalyplus misella P1 Mallee, 1-3 m high, bark smooth. FI. cream, Nov. sandplains.
Slender tree, 2-7.5 m high, bark smooth. Fl. yellow,
Myraceae  Eucalytpus stoatei P4 Jui to Aug or Oct to Dec or Jan to Feh. Gravelly sand or clay, sandy loam. Flats, rises.
sp. Cascade
Hypocaivm {R. Bruhn Shrub, 0.4-0.6 m high, crowded, decussate leaves;
Myrtaceae ma 20898) P2 flowers axillary, 2 cm wide. FL. pink, Aug. Sandy loam.
Myrtaceae  Kunzea salina P2 unknown unknown
Much branched shrub, 1.5-2.6 m high, leaf blade
elliptic to ovate, 1.5-2.2 times as long as wide. FIL Sandy loam over granite. Granite outcrops,
Myrtaceae  Melaleuca coccines P3 red, Sep to Nov or Jan. sandpiain, river valleys.
Myrtaceae  Melaleuca dempte P3 Shrub, (0.2-)0.6-2(-3) m high. Fl. white-cream, Aug
Erect shrub, 2-3 m high, leaf blade subulate to
linear-elliptic, 8-14 times as long as wide. Fl. red, Oct
Myrtaceae  Melaleuca eximia P2 to Nov or Jun Gravelly sand or gravelly clay. Granite outcrops.
White/urey sand, sandy loam. Samphire flats,
Myrtaceae  Melaleuca fissurata P4 Shrub, 0.5-2{-4) m high. Fi. white/vellow, Jul to Aug. salt pans.
incana subsp. Bushy shrub, 0.8-2 m high. Fl. white-cream-yellow,
Myrtaceae  Melaleuca tenells P3 Aug to Oct. Grey/brown sand, Swamps & depressions.
viminea
subsp. Spreading shrub, 1.3-4.5 m high. Fl. white-cream, Sheallow sand over clay. Near creeks or wei
Myrtaceae  Meialevca appressea P2 Sep to Oct, depressions.
Myrtaceae  Melaleuca simifis P1 Shrub, to 0.6 m high. FL. pink, Nov. Grey sand. Margins of saline drainage lines.
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elobata subsp.

Deep aeolian sand, grey or white sand, white

Myrtaceae  Micromyrius  scopula P3 X Erect shrub, 0.1-0.4{-1) m high. sandy clay. Undulating plains, dunes, hill crests.
Erect or low, spreading shrub, 0.4-1.2 m high. Fl. Sandy or clay soils, ironstone, granite, Rocky
Myrtaceae  Micromyrius  papillosa P1 x white, Apr or Aug to Oct. sites, outcrops, on hills from base to summit.
Spreading o prostrate shrub, 0.1-0.3 m high. FI.
Myrtaceae  Vedicordia verticordina P3 X green/white & red/brown, Aug to Oct or Dec. Sand, clay
Orchidace Tuberous, perennial, herb, 0.18-0.4 m high. Fl.
ae Caladenia cristafa P1 X green & red, Aug to Sep Sandy rise above salt flats, freshwater,
Orchidace Perennizl, herb, to 0.18 m high. Fi. yellow/green, Oct
ae Parscaleana parvuls P2 X to Nov. Deep white sands Deep white sands. Plains.
sp. Ongerup
COrehidace (K.R. Newbey Sheltered slopes, base of cliffs and valley
ae PFterostylis 4874) P4 X Upright annual, herb, to 0.12 m high floors, in soil pockets.
sp. Striped
sepal
greenhood (G.
Orchidace Brockman Clay loam, ironstone, granite. At the base of
ae Pterostylis Gbh355) P2 X Herb, to 0.08 m high. boulders, broken outcrops.
Tuberous, perennial, herb, flowers develop under
the surface and break through as they mature;
Crehidace K flowers ¢. 6 mm long, 5 mm wide. Fl. pink-purple, Sand. Grows in association with Melaleuca
ae Rhizenthella  gardneri CE X May 1o Jul. uncinata.
Shortly rhizomatous, tufted perennizl, grass-like or Sand, clay, loam, frequently saline. Salt lakes,
Poaceae Austrostipa pycnostachya  Pi X herb, 0.15-0.6 m high. FL. green-purpie, Oct. swamps, coastal dunes.
Poiygalace Comesperm Soft perennial, herb, to 0.3 m high. Fl. pink, Oct to Calcareous or semi-saline clay leams,
ae a caleicola P3 X Dec or Jan. limestone. Areas around saline water,
Proteacea Diffuse, lignotuberous shrub, 0.7-2(-3) m high. Fl.
e Adenanthos  listicos P4 X pink & cream/yellow, Mar or Jul to Oct or Dec. (far inland) White, yeliow or brown sand.
Proteacea Lignotuberous shrub, 0.8-2 m high. FI. yeliow-
e Banksia lulifitzii P3 X crange/orange-brown, Mar to May. Yellow sand. Sandplains.
Proteaces profata subsp. Erect, non-lignotuberous shrub, 1-3 m high. Fi.
2 Banksia projata P3 X yeliow, Jun to Oct. Sand or sandy loam over granite. Slopes.
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Erect to spreading shrub, 0.8-3.6 m high. Fl. green-

Proteacea vellow-orange-brown-red, Feb or May to Jul or Sep
e Grevillea baxteri Pa to Dec. Sand. Sandplains.
Amongst medium trees, or tall (sclerophyll)
shrubland, or low (sclerophyll) shrubland; in
Proteacea Shrubs, 0.5-1.8 m high. Branchlets not glaucous. rocky or stony sail, or loam; ococupying rock
& Grevillea phillipsiana P1 Leaves simple, 12-30 mm long overall. fissures.
Proteacea Dense, prickly shrub, 0.5-2.8 m high. Fl. red, Jun or
e Greviilea aneura P4 Aug to Dec or Jan. Sand, sandy clay, gravel,
Proteacea
e Greviflea fastigiata P4 Shrub, 0.8-1.3 m high. FL. red, Jan. Red clay, granite.
Proteacea Erect, slender. columnar shrub, to 2 m high. FL. Shallow red loam over ironstong. Winter-wet
e Hakea tuberculata P3 white, Mar to Apr cr Jul. flats.
Proteacea Low, lignotuberous shrub, 8.3-0.5 m high, upto 0.8 Sandy soils, skeletal loam on granite. Sandhills,
e isopogon alcicornis P3 m wide, FlL. yellow/white/pink, Oct to Dec or Feb. salt lakes, sandpiains.
Proteacea Erect, spreading shrub, 0.2-0.6(-1) m high. FL
e Persocnia cymbifolia P3 yeilow, Dec orJan. Sandy soils. On flats or in rock crevices.
Proteacea Erect, spreading, lignotuberous shrub, 0.3-0.9 m
@ Persoonia scabra P3 high. FI. yeliow, Nov to Dec or Jan. White sand or sandy loam.
Proteacea Erect, spreading shrub, 0.2-0.6 m high. Fl. yellow,
e Persoonia spethulata P2 Dec or Jan. Sand.
Proteacea
e Synaphes platyphylia P3 Caespitose shrub. Fl. yeilow, Sep to Cct. Sandy loam
mucronatum
Rhamnace subsp. Erect or spreading shrub, 0.15-0.6 m high. FI. white-
ae Spyridium multifiorum P2 cream-yellow, Octto Dec or Jan. Gravelly loam or clay.
Perennial, herb or shrub, 0.04-0.45 m high. Fl. White/arey sand, gravelly sandy clay, sandy
Rubiaceae  Operculana rubioides P3 green-cream-white, Sep to Nov. loam. Floodplains, stony hills, flat plains.
Slender or straggling shrub, 0.2-1 m high, leaves
simple or tricfoliolate, more or less spreading,
baeckeacea broadly elliptic to obovate, 4-7 mm long. FI. pink &
Rutaceae Boronia subsp. patuls P1 white, Mar to Sap or Nov to Dec. Clay loam. Malige.
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Erect shrub, 0.3-0.6 m high, flowers 4- and 5-

scabra subsp. merous, sepals strongly hirsute, staminal filaments Sandy skelstal soils over granite. Among
Rutaceae Borenia attenuata P3 smooth, Fl. pink/red, Sep to Nov. granite rocks.
Erect shrub, 0.5-1.5 m high. Fl. white-pink, Aug to
Rutaceae Phifotheca apiculata P2 Nov. Stony clay loam. Rocky outcrops., hilisides.
gardneri Rounded shrub, 0.25-0.5 m high, leaves globular,
subsp. 1.5-2 mm loeng; petals c. 6 mm long. Fl. white, May to
Ruizceae Philotheca globosa P1 July Sandy soils. Heathland.
Scrophular Erect, bushy shrub, 0.3-1.5 m high. Fl. pink &
iaceze Eremophila purpurascens  P3 purplefred, Aug to Oct. (north} Sandy clay, stony loam over greenstone.
Prostrate, creeping, forming large patches shrub, White/grey sand, alluvium, loam. Winter-wet
Scrophular 0.03-0.4 m high, forming large patches to 2 m wide. depressions, sub-saline flats, drainage lines,
iaceae Eremophila servens P4 Fl. green/yellow-green, Sep to Dec or Mar to May. salt lakes.
Scrophular Low, dome-shaped shrub, 0.1-0.25 m high. 0.2-0.8 White sand, ciay. Sandplains, disturbed road
iaceae Eremophila chamasphiia P3 m wide. Fl. blue-purple, Nov to Dec. verges.
Scrophular Erect, often spindly shrub, (0.5-)0.7-2 m high. FL Red brown clay or clay loam, sandy loam.
iaceae Eremophila compressa P3 white-cream, Oct to Dec or Mar. Undulating plains.
denticulata
Scrophular subsp. Erect, open shrub, 0.5-2.5 m high. FL. pink- , sand, sandy clay loam. River beds & plains.
iaceze Eremophila  denticulsta orange/yellow-orange-red, Aug to Dec or Jan to Feb.  laterite breakaways.
denticulata
Scrophular subsp. En/ Compact shrub, to 2 m high, Fl. pink-orange-red,
iaceze Eremophiia trisulcate 7 May or Sep. Sand or loam over limestone.
Serophular En/ Erect spindly or compact shrub, (0.3-)0.8-3.5 m high.  White sandy clay lecam. Open disturbed road
iaceae Eremophiia jactea T Fl. blue-purple, Sep to Nov. verge.
Scrophular Erect shrub. 0.5-1.7 m high. Fl. purple-pink- Sandy or steny loam. clay loam. Undulating
iaceae Eremophila racemosa P4 red/white, Mar or Aug to Dec. plains, roadsides.
Scrophular Prostrate shrub, 0.04-0.15 m high, to 2.5 m wide. Fl.  Grey sand, loam. Edges of salt lakes, sub-
iaceae Eremophila subteretifolia ¥ crange, Nov to Dec saline flats.
Sandy soils. in moist areas: along creeks &
Scrophular En/ Erect shrub, 0.5-3 m high. Fi. white, Jan or Apr to rivers, near pools, margins of saline
iacesae Myoporum turbinatum | May or Aug to Dec. depressions.
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Scrophular

iaceae Myeporum velutinum T X Shrub, 1-2 m high. Fl. white, Sep. Sandy soils. Creek banks.
Caespitose perennial, herb, 0.01-0.05 m high,
Stylidiacea forming dense flat-topped cushions. FL. white, Sep to
& Styligium puiviniforme P3 X Nov. White sand. Winier-wet areas.
Thymelaea Dwarf, cushion-like shrub, 0.015-0.15 m high. FL.
cese Pimelea haiophita P2 x white-cream, Aug to Oct. White/grey sand. Sall lake.
Legend
P Priority
T Threatened (listed as DRF under the WC Act)

EN Endangered (under the EPBC Act)

Fl. Flowers

81/28181/121822

State Barrier Fence Esperance Extension: Scoping Study

Preliminary Flora and Fauna Assessment

82
















Table 16  Fauna Species recorded within approximately 20 km of the SBF Esperance Extension
Alignment Options (Source: Naturemap Search (DEC, 2012); EPBC Act Protected
Matters (PM) Search (DSEWPaC, 2012) and opportunistic records from the field

survey

““invertebrate species and solely marine species have been excluded

Field Nature EPBC
Surve  Map PM
Family Genus Species Common Name Status
Birds

Acanthizidae Acanthiza apicalis Intand Thormbill

Yellow-rumped
Acanthizidae Acanthiza chrysorrhoa Thornbill

Chestnut-rumped
Acanthizidae Acanthiza uropygialis Thornhill
Acanthizidae Pyrrholaemius brunneus Redihroat

White-browed
Acanthizidae Sericornis frontalis Scrubwren
Acanthizidae Smicromis brevirostris Weebill

fasciatus

Accipitridae Accipiter fasciatus Brown Goshawk
Accipitridae Aquila audax Waedge-tailed Eagle
Acgipilridae Circus approximans Swamp Harrier
Accipitridag Circus assimilis Spolied Harrier

White-bellied Sea-
Accipitridae Haliagetus leucogasler Eagla Mi

Australian Owlet-
Aegothelidae Aegotheles cristatus nightjar
Anatidae Anas casianea Chestnut Teal
Anatidae Anas gracilis Grey Teal
Anatidae Anas rhynchotis Australasian Shoveier
Anatidae Anas superciliosa Pagific. Black Duck
Anatidae Biziure lobata Musk Duck

Vu (EPBC
novaehollandiae Act); S1-
Analidae Cereopsis subsp. grisea Cape Barren Goose Vi
Anatidas Chenonelta jubata Australian Wood Duck
Anatidae Cygnus atratus Black Swan
Anatidae Malacorhynchus  membranaceus Pink-eared Duck
Anatidae Oxyura australis Blue-bliled Duck
Anatidae Tadorna tadarnoldes Australian Shelduck
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Field Nature EPBC
Surve Map PM

Family Genus Species Common Name Status y Searchh  Search
Apodidas Apus pacificus Fork-tailed Swift Mi X X
Ardeidae Ardea pacifica White-necked Heron X X
Ardeidae Ardea alba Great Egret X
Ardeidae Ardea ibis Cattle Egret i X
Ardeidae En (EPBC

Act);

Botaurus poiciloptilus Australasian Bittern S1-En X
Black-faced

Artamidae Artamus cinereus Woodswallow X X
Artamidae Artamus cyanoplerus Dusky Woodswallow X
Artamidae Cracticus nigrogularis Pied Butcherbird %
Artamidae Craclicus tibicen Australian Magple ® X
Artamidae Cracticus lorguatus Grey Butcherbird ® X
Artamidae Strepera versicolor Grey Currawong X X

En (EPBC

Act);
Cacatuidae Calyptorhynchus  latirostris Camaby's Cockatoo S1-En X X

Black-faced Cuckoo-
Campephagidae  Coracina novaehollandiae  shrike X
Caprimulgidae Lurostopodus argus Spotted Nightjar X
Casuariidae Diromaius novashollandiae  Emu X X
Charadrlidae Charadrius ruficapiilus Red-capped Plover X
Charadriidae Pluvialis fulva Pacliic Golden Plover  Mi X
Charadriidae Pluvialis Squatarola Grey Plover %
Charadriidae Thinornis rubricollis Hooded Plover P4 -
Charadiiidae Vanellus miles Masked Lapwing %
Charadrlidae Vanellus tricolor Banded Lapwing %
Climacteridag Climacteris rufa Rufous Trescreeper X
Columbidae Ocyphaps lophotes Cresfed Pigeon X
Columbidae Phaps chalcoptera Commaon Bronzewing X %
Columbidae Phaps elegans Brush Bronzewing X
Columbidae Streplopelia senegalensis Laughing Turtle-Dove \: X
Corvidae Corvus bennetti Little Crow X
Corvidas Corvus coronoides Auslralian Raven X b
flabelliformis
subsp.
Cuculidae Cacomanlis flabelliformis Fan-tailed Cuckoo X
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Field Nafure EPBC
Surve Map PM
Family Genus Species Common Name Status y Search  Search
Cuculidae Cacomaniis paliidus Pallid Cuckoo X
lucidus subsp. Shining Bronze
Cuculidae Chalcites plagosus Cuckoo %
Dicaeidae Dicaeum hirundinaceum Mistletoebird X
Vu (EPBC
Act),
Diomedeidae Diomedea exulans Wandering Albatross S1-Vu; Mi X
En (EPBC
Grey-headed Act); 51-
Diomedeidae Thalassarche ohrysostoma Albaiross Vu; Mi X
Vu (EPBC
Act),
Diomedeidas Thalassarche cauta Shy Albalross S1-Vu; Mi X
Vu (EPBC
Yellow-nosed Act);
Diomeadeidae Thalassarche chiororhynchos Albatross S1-Vu; Mi '
Vu (EPBC
Black-browed Act)y
Diomedeidae Thalassarche melanophris Albatross S1-Vu; Mi %
Estrilidae Stagonopleura oculala Red-eared Firetail X
Eupetidae Cinclosoma castanotum Chestnut Quail-thrush X
berigora subsp.
Falconidae Fafco berigora Brown Falcon *
Falconidae Falco cenchroides Australian Kestrel X
Falconidae Falco longipennis Australian Hobby %
Falconidae Falco peregrinus Peregrine Falcon 84 X
Haematopodida
e Haematopus fuliginosus Sooly Oyslercatcher X %
Haematopodida Australian Pied
e Haemalopus longirostris Oyslercatcher X
Halcyonidae Todiramphius sanclus Sacred Kingfister X
Hirundinidae Cheramoegca levcasternus White-hacked Swallow %
Hirundinidae Hirundo neoxena Welcome Swallow X
Hirundinidae Peirochslidon nigricans Tree Martin X X
novashollandiae
subsp.
Laridae Chroicocephalus  novaehollandiae  Silver Gull X
Laridae Hydroprogne caspia Caspian Tern Mi X X
pacificus stibsp.
Laridae Larus qeorgii Pacific Gull X
leucopterus White-winged Fairy
Maluridae Malurus subs‘f Wren %
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Field Nature EPBC
Surve Map PM
Family Genus Species Common Name Status y Search  Search
leuconotus
Blue-breasted Fairy-
Maluridae Malurus puicherrimus wren X
Maluridae Stipiturus malachurus Southern Emu-wren x
Vu (EPBC
Act); |
Megapodiidae Leiopoa ocellata Malleefow! S1-Vu, Mi %
Spiny-chesked
Meliphagidae Acanthagenys rufogularis Honeyeater b4
Acanthorhynchu
Meliphagidae s superciliosus Western Spinebill X
Meliphagidae Anthochaera chrysoptera Little Watllebird X
Meliphagidae Anthochaera lunuiala Western Watilebird X
Meliphagidae Epthianura albifrons White-fronted Chat x
Tawny-crowned
Meliphagidag Glyciphita meianops Honeyeater %
Purple-gaped
Meliphagidas Lichenostomus cratitius Honeyeater X
leucolis subsp. White-eared
Meliphagidae Lichenostomus  novaenorciag Honeyeaters X
Yellow-plumed
Meliphagidae Lichenostomus omalus Honeyeater X
Meliphagidae Lichenostomus vireseens Singing Honeyeater X
indistincta
subsp.
Meliphagidae Lichmera indistincta Brown Honeyealer ®
Meliphagidae Mancrina flavigula Yellow-throated Miner x %
brevirosiris
subsp. Brown-headed
Meliphagidae Melithreptus laucogenys Honeyealer X
New Holland
Meliphagidae Phylidonyris novaehollandiae  Honeyeater X X
White-fronted
Meliphagidae Purnella albifrons Honeyeater X
Meropidae Merops omatus Rainbow Bee-eater Mi X kY
Manarchidae Grallina cyanoleuca Magple-Lark X X
Monarchidae Myiagra inquista Reslless Flycatcher X
Matacillidae Anthus australis Australasian Pipit %
chiysoptera
Meosittidae Daphoenosiita subsp. pileala Varled Sittelia %
Otididae Ardeolis australis Australian Bustard P4 X
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harmonica
Pachycephalida subsp.
e Colluricincla rifiveniris Grey Shrike-thrush
Pachycephalida
e Pachycephala inormata Gilbert's Whistier
Pachycephalida pectoralis subsp.
e Pachycephala fuliginosa Golden Whistler
Pachycephalida
e Pachycephala rufiventris Rufous Whistler

punciatus

subsp.
Pardalotlidae Pardalotus xanthopyge Spotted Pardalote

striatus subsp.
Pardalotidae Pardaiotus weslraliensis Siriated Pardalote
Pelecanidas Peiecanus conspicillatus Australian Pelican
Pelroicidae Drymodes brunneopygia Southern Scrub-robin
Petroicidae Eopsaliria griseogularis Wastern Yellow Robin
Pelroicidas Melanodryas cucullata Hooded Robin

fascinans subsp.
Petroicidae Microeca assimilis Jacky Winter
Petroicidas Petroica goodenavii Red-capped Robin
Phalacrocoracid
ae Phalacrocorex carba Great Cormorant
Phalacrocoracid Black-faced
ae Phalacrocorax luscascens Cormorani
Phalacrocoracid
ae Phalacrocorax sulcirostris Little Black Comorant
Phalacrocoracid
ae Phalacrocorax varis Piad Comorant
Phasianidae Colurnix pectoralis Stubble Quail
Podargldae Podargus stigoides Tawny Frogmouth
Podicipedidae Fodiceps cristatus Great Crested Grebe
Podicipaedidae Poliocephalus poliocephalus Hoary-headed Grebe
Padicipedidae Tachybaptus novaehoflandiae  Australasian Grebe
Proceliariidae Fieshy-footed

Ardenna CBINBIpes Shearwaler Mi
Procellariidae Short-tailed
Ardenna tenufrostris Shearwater Mi
Vu (EPBC
Procellaridae Halobaena caerlea Blue Pelrel Act)
Procellariidae Macronectes hatli Northern Giant Pefrel  , (eppc
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Act); Mi
Proceliariidae Vu (EPBC
Act);
Macronecles giganteus Southern Giant Petrel S1-Vu Mi ®
Procellariidae Plercdroma macroplera Great-winged Petrel i x
Procellariidas Yu (EPBC
Flerodroma mollis Soit-plumaged Petrel Act), Mi ®
Proceliariidas asaimifis subsp,
Puffinus assimilis Liltle Shearwater b3
zonarius subsp.
Psittacidae Barnardius zonarius Ausiralian Ringneck X %
Psiftacidae Cacalua roseicapilla Galah X b3
Purple-crowned
Psittacidae Glossopsitta porphyrocephala  Lorikeet X
Fsillacidae Neophema petrophila Rock Parrot X
En (EPBC
wallicus subsp. Act); S1 -
Psittacidae Pezoporus flavivenirus Ground Parrot CR: Mi %
Psiltacidae Platycercus fcterotis Western Rosella X
Psiltacidae Psephotus varius Mulga Parrot *
Rallidae Fulica afra Eurasian Cool X
Australian Spotted
Rallidae Porzana fhiminea Crake X
Recurvirostridae  Cladorhynchus loucocephalus Banded Stilt X
Recurvirostridae  Himanfcpus fiimantopus Black-winged Stilt ¥
Recurvirostridae  Recurvirostra novaehollandiae  Red-necked Avocel %
Rhipiduridas Rhipidura feucophrys Willie Wagtail X %
Scolopacidae Arenaria interpres Ruddy Turnstone Mi X
Sharp-tailed
Scolopacidae Calidris acuminata Sandpiper Mi %
Seolopacidae Calichis alba Sanderling Mi b
Scolopacidae Calidris ruficollis Red-necked Stint %
Scolopacidae Calidris tenuirostis Great Knot b 1
Scolopacidae Galiinago megala Swinhoe's Snipe Mi x
Scolopacidae Galiinago stenura Pin-tailed Snipe i X
Scolopacidae Limosa lappaonice Bar-tailed Godwit ®
Scolopacidae Numenius minufus Little Curlew Mi X
Scolopacidae Tringa nebularia Common Greenshank M %
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minor subsp.
Spheniscidae Fudypivla novashollandiae  Liltle Penguin
novaeseelandia
Strigidae Ninox e Boobook Owl
Threskiornithida
e Platalea flavipes Yeliow-hilled Spoonbill
Threskiornithida
e Threskiomis molucea Australian While Ibis
Threskiomithida
© Thresliomis spiticollis Straw-necked |bis
lateralis subsp. Grey-breasted White-
Timatiidae Zosterops gouldi eye
Mammals
Western Pygmy-
Burramyidae Cercartetus coneinnus possum
Canidae Vulpes vuipes Red Fox o X
Vu (EPBC
Act); S1-
Dasyuridae Dasyurus geoffroil Chudilch Vu
Dasyuridae Sminthopsis crassicaudata Fat-talled Dunnart
Leporidae Qryclolagus cuniculus Rabbit by X
eugenii subsp. Tammar Waliaby (WA
Macropadidae Macropus derbianus subsp.) PS
Westemn Grey
Macropodidae Macropus fuliginosus Kangaroo X
Muridae Mus musculus House Mouse v
Mitchell's Hopping
Muridae Nolomys mitchellii Mouse
Muridae Ratius fuscipes Waslem Bush Rat
Muridae Raltus ralfus Black Rat B
obesulus subsp.
Peramelidae Isoodon fusciventer Quenda P8
Tarsipedidae Tarsipes rostratus Honey Possum
Vespertilionidae  Chalinolobus gouldii Gould's Watiled Bat
Vespertilionidae  Chalinolobus morio Chuocolate Waltled Bat
timoriensis
subsp, Greater Long-eared
Vesperiilionidae  Nyctophilus timoriensis Bat
Reptiies
Agamidae Amphibolurus norisi Maliee Tree Dragon
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Agamidae Ctenopharus cristaitis Bicycle Dragon 2
maculatus Spotted Military
Agamidae Ctenophorus subsp. griseus Dragon X
Ornate Crevice
Agamidae Ctenophorus omatus Dragon X
Western Netted
Agamidae Ctenophorus reticuiatus Dragon X
Agamidae Ctenophorus safinarum Salt Pan Dragon X
Agamidae Moloch horridus Thorny Devil *
minor subsp. Weslern Bearded
Agamidae Pogona minor Dragon ¥
Agamidas Tympanocryptis  cephalus Pebble Dragen x
spilota subsp.
Boidae Morelia imbricata Carpet Python 54 -P4 X
Caiphodactylida
e Nephrurus milii Barking Gecko %
ocellatus subsp.
Diplodactylidae Crenadactylus ocellatus Clawless Gecko X
Diplodactylidae Lucasium maini Main's Ground Gecko X
spinigerus Soft Spiny-tailed
Diplodaciylidae Strophurus subsp. inomatus  Gecko X
Elapidae Drysdalia mastersii Master's Snake X
Elapidae Echiopsis curia Bardick X
Elapidae Elapognathus coronatus Crowned Snake x
Elapidae Neelaps bimaculatus Black-naped Snake X
Elapidas Parasuta gouldii Gould's Snake x
affinis subsp.
Elapidas Pseudonaja affinis Dugite -
Elapidae Fseudonaja nuchalis Gwardar X
Rhinoplocephalu
Elapidae g hicolor Square-nosed Snake X
Elapidae Simoselaps bertholdi Jan's Banded Snake X
Gekkonidae Christinus marmoralus Marbled Gecke X
Gekkonidae Gehyra variegata Tree Diella X
Gekkonidae Heteronolia binosi Bynoe's Gecko X
Marble-faced Legless
Pygopodidae Deima auslralis Lizard X
Fraser's Legless
Pygopodidae Delma fraseri Lizard %
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Pygopodidae Pygopus lepidopodus Common Scaly Foot X
Scincidae Crypioblepharus  buchananii Common Fence Skink X
Chain-striped Heath
Scincidae Ctenotus catenifer Ctenoius x
Scincidae Ctanolus impar Odd-striped Ctenoius X
Scincidae Ctenotus lahillardieri Red-legged Skink kS
Barred Wedgesnout
Scincidae Clenotus schomburglii Clenotus X
Scincidae Clenolus uber subsp, uber  Spolied Clenotus %
melanops
subsp.
Scincidae Cyclodomorphus  elongatus Slender Bluetongue X
Scincidae Egernia kingii King's Skink x
Scincidae Egernia napoleonis Napoleon Skink X
Scincidae Egernia richardi Richard's Skink X
initialis subsp. Five-toed Earless
Scincidae Hemiergis initialis Skink X
peronii subsp. South Coasl Eariess
Scincidae Hemiergis peronii Skink X
Southwesl Four-toed
Scincidae Lerista distinguenda Skink ®
Scincidas Lerista dorsalis Southern Slider X
microlis subsp.
Scincidae Lerista intermedlia South-western Slider X
Soulhern Robust
Scincidae Lerista picturata Slider x
Scincidae Menetia grayi Common Dwarf Skink X
Scincidae Morethia hulieri Butler's Skink X
Southern Pale-flecked
Scincidae Morethia obscura Morethia *
Scincidae Tiliqua occipilalis Western Bluetongue x
rugosa subsp.
Scincidae Tiligua rugosa Waestern Bobtail b3
Typhlopidae Ramphotyphiops  auslralis Southemn Blindsnake ¥
Prong-snouted
Typhlopidae Rampholyphlops  bituberculatus Blindsnake x
Varanidae Varanus gouldii Gould's Monitor X
Varanidae Varanus rosenbergl Heath Monitor X
Amphibians X
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Hylidae Litoria cyclorhyncha Spotted-thighed Frog X

Limnodynastida

e Limnodynastes dorsalis Western Banjo Frog X

Limnodynastida

e Neobatrachus pelobatoides Humming Frog X

Myobairachidae  Pseudophryne occidentalis Western Toadlet X

Myobatrachidae  Crinia pseudinsignifera  Bleating Froglet X

Myobalrachidae  Pseudophryne occidentalis Western Toadlet X

Legend

Mi Migratory (DSEWPaC, 2012)

Vu Yulnerable

En Endangered

S Schedule (under the WC Act)

p Priority
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Appendix A - Pre-European Vegetation data for susceptable vegetation associations

SA SOURCE |SOURCE L2 STRUCTURAL |L6 SUB ASSOCIATION ENVIRONMENTAL
CODE |CODE |DESCRIPTION |FORMATION DESCRIPTION
47 47 1 Shrublands; Open mallee U1+Eucalyptus tetragona, Eucalyptus sp.\mallee\5\i;M1 Banksia sp., Calothamnus sp.. GENERAL
tallerack shrubland Lambertiz inermis, Dryandra sp., Eucalyptus sp.\shrub,malles\d\i;M2 Acacia sp., Adenanthos
mallee-heath sp., Banksia sp.. Allocasuarina humilis, Hakea corymbosa\shrub\3\i;G1 Andersonia
471 47.1_1 Shrublands; Open mallee U1+Eucalyptus teiragona,+Eucalyptus incrassata\mallee\5\i;M1 Lambertia inermis, Banksia ESPERANCE
tallerack shrubland baueri, Calothamnus quadrifidus, Dryandra longifolia,"Eucalyptus
mallee-heath tetraptera\shrub,mallee\4\c;M2 Acacia sp. aff. cupularis, Adenanthos cuneatus, Banksia
47.2 47.2_1 Shrublands; Open mallee U1+Eucalyptus tetragona, Eucalyptus leptopoda, Eucalyptus forrestiana\mallee\S\i:M1 LAKE HOPE
tallerack shrubland Grevillea excelsior, Banksia elderiana, Grevillea incrassata, Hakea corymbosa, Callitris
mallee-heath preissiishrub\d\c;G1 Micromyrtus imbricata\shrub\2\c
47.3 47.3 1 Shrublands; -8999 -9999 RIDLEY
tallerack
mallee-heath
514 514_1 Shrublands; Open mallee U1+Eucalyptus cooperiana, Eucalyptus sp.\mallee\5\i;M1 Callitris roeiishrub\dir;M2 GENERAL
mallee scrub, |shrubland Templetonia retusa, Acacia sp., Dryandra longifolia, Eriostemon sp., Grevillea sp.ishrub\3\c
white mallee
(Eucalyptus
cooperiana)
516.1 |516.1_1 |Shrublands; Open malles U1+Eucalyptus uncinata,+Eucalyptus redunca,"Eucalyptus goniantha\mallee\5\i;M1 Banksia  |ESPERANCE
mallee scrub, |[shrubland media, Callitris sp., Phymatocarpus maxwellilshrub\d\r;M2 Melaleuca sp.ishrub\d\r
black marlock
516.2 |516.2_1 |Shrublands; Open mallee U1+Eucalyptus redunca,+Eucalyptus uncinata,*Eucalyptus dielsii.*Eucalyptus annulata, RIDLEY
mallee scrub, [shrubland Eucalyptus leptocalyximallee\5\i;M1 Banksia media, Callitris preissii, Hakea laurina, Callitris
black marlock roei\shrubid\c;M2 Acacia glaucoptera, Bossizea leptacantha, Hakea cinerea,
516.3 |516.3_1 |Shrublands; Open mallee U1+Eucalyptus uncinata, Eucalyptus redunca, Eucalyptus flocktiniae, Eucalyptus incrassata, |[QUALUP
mallee scrub, [shrubland Eucalyptus conglobata\mallee\6\i;M1 Banksia calyei, Hakea laurina, Hakea crassifolia, Hakea
black marlock coymbosa‘shrub\d\i;M2 Melaleuca uncinata, Melaleuca thymoides, Melaleuca
1047.1 |1047.1_1 |Shrublands; Open mallee U1+Eucalyptus incrassata, Eucalyptus uncinata, Eucalypius redunca, Eucalypius goniantha, ESPERANGCE
Eucalyptus shrubland Eucalyptus cooperiana\mallee\5\i;M1 Grevillea hookeriana, Lambertia inermis, Hakea cinerea,
incrassata Isopogon buxifolius, Hakea corymbosa‘shrub\d\c;M2 Agonis linearifolia, All
mallee-heath
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1413.1 |1413.1_1 |Shrublands; Shrubland U1 Eucalyptus grossa, Callitris preissiiimallee,shrub\5\r;M1+Allocasuarina campestris, Acacia |RIDLEY
acacia, fragilis, Melaleuca uncinata, Calothamnus quadrifidus\shrub\d\c;M2 Astartea ambigua,
casuarina & Verticordia preissii\shrub\2\c
melaleuca
thicket

1516.1 |1516.1_1 [Shrublands; Open mallee U1+Eucalyptus redunca,+Eucalyptus uncinata,*Eucalyptus forrestiana, Eucalyptus leptocalyx, |RIDLEY
mallee scrub, |shrubland Eucalyptus incrassata\mallee\5\i;M1 Banksia media, Callitris preissii, Hakea laurina, Gallitris
black mariock roei\shrub\d\c:M2 Acacia glaucopiera, Hakea cinerea, Melaleuca scabr
& Forrest's
marlock

1519.1 [1519.1_1 [Shrublands; Open mallee U1+Eucalyptus eremophila,*Eucalyptus goniantha\mallee\5\i;M1 Banksia media, RIDLEY
mallee scrub,  [shrubland Phymatocarpus maxwellii, Phebalium sp.shrub\d\c;G1 Baeckea sp., Calytrix
Eucalyptus stipulosaishrub\2\c
eremophila &
banksia

2048 2048_1 |Shrublands; Open shrubland U1 Acacia sp., Allocasuarina acutivalvis, Adenanthos argyreus, Calothamnus GENERAL
scrub-heath in lateralis\shrub\\r;M1 Acacia sp., Allocasuarina campestris, Melaleuca sp., Hakea sp.,
the Mallee Leptopspermum erubescens\shrub\d\i;M2 Verticordia sp., Dryandra sp., Melaleuca sp..
Region Baeckea s

2048.1 |2048.1_1 [Shrublands; Shrubland U1 Acacia fragilis, Acacia multispicata, Grevillea excelsior, Hakea falcata, Leptospermum HYDEN
scrub-heath in erubescensishrub\d\c;M1 Adenanthos argyreus, Acacia fragilis, Banksia sphaerocarpa,
the Mallee Calothamnus lateralis, Dryandra cirsioides\shrub\3\c;G1 Acacia acanthoclada, Baec
Region

2048.2 |2048.2_1 |Shrublands; Open shrubland U1*Eucalyptus leptopoda,”Eucalyptus burracoppinensis, Allocasuarina SKELETON ROCK
scrub-heath in acutivalvis\mallee,shrubis\ir;M1 Acacia beauverdiana, Banksia audax, Grevillea excelsior,
the Mallee Hakea multilineata. Santalum acuminatumishrub\d\i:M2 Acacia coolgardiensis, Anthotium
Region rubriflorum,

4048.1 |4048.1_1 |Shrublands; Open mallee LI1~Eucalyptus incrassata, Eucalyptus conglobata, Eucalyptus leptocalyx, Eucalyptus GENERAL
scrub-heath in  |shrubland lucasii,"Nuytsia floribunda\mallee,tree,shrub\s\i;M1+Dryandra quercifolia,*Lambertia inermis,

the Esperence
Plains
including Mt
Ragged scrub-
heath

Adenanthos cuneatus, Agonis obtusissima, Basckea uncinella\shrub,mallee.cycad\
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4801.1 |4801.1_1 |Shrublands; Shrubland U1 Eucalyptus sp.,"Nuytsia floribunda\mallee,tree\5\r:M1+Lambertia inermis, Hakea ESPERANCE
heath with sp.,*Xanthorrhoea preissii\shrub\d\c
scattered
Nuytsia
floribunda on
sandplain
6048.1 |6048.1_1 |Shrublands; Open shrubland U1 Eucalyptus incrassata, Nuytsia floribunda, Eucalyptus conglobata, Eucalyptus leptocalyx, ESPERANCE
banksia scrub- Eucalyptus lucasiimalles,iree\5\i;M1+Banksia speciosa, Banksia
heath on media\shrub\d\i;M2*_ambertia inermis, Dryandra guercifolia. Isopegon buxifolius, Eucalyptus
sandplain in tetrapt
the Esperence
Plains Region
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EXECUTIVE SUMMARY

The Department of Agriculture and Food Western Australia (DAFWA) is considering a number
of proposed alignments to erect an extension Lo the State Barrier vermin control fence (State
Barrier Fence). The project as currently proposed runs for approximately 400km in length in the
Esperance region of WA,

This extension is proposed to link the existing State Bairier Fence about 13 kilometres north of
the South Coast Highway near Jerdacuttup (Ravensthorpe) with the coast approximately 95
kilometres cast of Esperance in a circuitous route which borders existing agricultural farmland
to the east of Esperance. A number of alternative routes are proposed within the overall scope of
work (sec Figure 1: Location map).

A search of the DIA Aboriginal Sites Register conducted on the 28" May 2012 revealed 10
Aboriginal heritage sites/places to be located within the 100m survey corridor; 6 being
Registered Aboriginal sites and 4 are Other Heritage places (sce Figure 2: Location map of
Aboriginal Sites/Places; Appendix 1: Sites Register Search).

Site 1D 2642 ‘Boyatup Hill 1-5” is a highly significant sitc and 1s listed as being a “Protected
Area’ (PA #31, W561.1-5) under section 19 of the AHA. The ACMC asscsscd this site under
scction 5(a) of the AHA at a meeting held on 9" February 1994 (Resolution No, 94/021),

1t is recommended that this site be avoided and that the proponent seek to alter their proposed
fence line so that it does not impact upon the extent of this protected site.

It is further recommended that an archacological inspection and research be conducted in
relation to this site (ID 2642) if development is required in the area. A protected area has special
status in relation to the AHA; ministerial consent to affeet such an area would be unlikely io
succeed,

Site TD 2396 ‘Reserve Stone Arrangement’ could potentially be affected by the proposed
alignment. This is a ‘closed’ site and would require permission from the site informants to
access the site file to further define the exient of this site. Consultation and field verification will
be required should work proceed in the vicinity of this site.

Sites 1D 1647 ‘Coujinup Surface Scatter’ and ID 2641 *Thomas River Station’ have the
potential to be impacted by the proposed State Barrier Fence and further archaeological
verification may be required should work proceed in the vicinity of this site.

For mythological sites ID 26265 “Oldficld River and 11D 26264 ‘Young River’ consultation with
the sites informants followed by an application under Section 18 of the AHA will be required
for any crossings of these rivers.

Heritage Places DIA 2393 and 2394 “Mt Ridley Salt Lakes’ relevant files/records were unable
to be located at the DIA and will require further research and field verification by an
archacologist should work proceed within the vicinity of these places.

In relation to beritage places DIA 2681 “Hawes Hill” and DIA 17991 ‘Granite Outcrop south of
Hawes Hill” further archaeological verification is recommended and an application under
Section 18 of the AHA may be required should the site extent be affected,

There are no other Aboriginal heritage sites or places affected by the state barrier fence proposal
as it is currently planned,



REPORT OF A DESKTOP ABORIGINAL HERITAGE SURVEY OF THE STATE BARRIER (VERMIN) FENCE
- ESPERANCE EXTENSION IN THE GREAT SOUTHERN REGION, WESTERN AUSTRALTA

As a result of this Desktop Aboriginal Heritage Survey of the State Barrier Fence Esperance
Extension, the following recommendations can be made:

It is recommended that specific recommendations for cach site identified to be intersected by
the State Barrier Fence Esperance Extension proposal is given consideration and enacted upon
should the proposal proceed to construction (sce Table 4 in Outcomes of Archival Research).

In terms of the general project the following recommendations are made:

1t is recommended that previously recorded archaeological sites where the actual extent is not
defined and where options intersect the DIA buffered extent should be verified in the field by a
qualificd Archaeologist in order that the proponents remain compliant with all obligations under
the AHA.

Once the actual extent has been verificd, it is recommended that the fence be redesigned to
avoid these areas. If avoidance is not possible, ministerial consent notice will be required to be
lodged under Scetion 18 of the AHA for consent to use the land that may contain an Aboriginal
heritage site.

In relation to ethnographic Aboriginal heritage sites, it is recommended that where the DIA
buffered extent is intersected by the proposed alignments that consultations are conducted with
the named DIA site informants and Native Title Claimants (see Native Title Claims Extant over
the Project Area, page 21-22) in order that the heritage values of these places are accurately
determined. Should avoidance not be possible (i.e. river crossings) ministerial consent notice
will be required to be lodged under Section 18 of the AHA for consent to use the land that may
contain an Aboriginal heritage site.

In terms of the general survey area, several scctions of the State Barrier Fence Esperance
Extension proposal are yet to be subject to rigorous archacological and ethnographic enquiries
and as such it is recommended that these areas are inspected by a qualified Archacologist and
that these areas arc subject to consultation with the appropriate representative bodies and/or
Native Title Claim groups in order to ascertain if a full ethnographic survey is required.
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REPORT

Report of a Desktop Aboriginal Heritage Survey of the State Barrier
(Vermin) Fence - Esperance Extension in the Great Southern Region,
Western Australia

ISSUE

The Department of Agriculture and Food Western Australia (DAFWA) is considering a number
of proposed alignments to ercet an extension to the State Barrier vermin control fence (State
Barrier Fence). The project as curiently proposed runs for approximately 400kim in length in the
Esperance region of WA.

This extension is proposed to link the cxisting State Barrier Fence about 13 kilometres north of
the South Coast Highway near Jerdacuttup with the coast approximately 95 kilometres cast of
Esperance in a circuitous route which borders existing agricultural farmland to the East of
Esperance, A number of alternative roules are proposed within the overall scope of work.

In order to remain compliant with all obligations under the Western Australian Aboriginal
Heritage Act (1972) [AHA], GHD Pty Ltd have commissioned Brad Goode and Associates
(The Consultant) to conduct a desktop Aboriginal heritage survey of the proposed routes,
imcluding a 100m buffer zone, to determine whether any sites of significance as defined by
section 5 of the AHA will be affected by the proposal.

REPORT OBJECTIVES

To report on archival research in order to determine if any previously recorded Aboriginal
Heritage sites/places will be impacted upon by the proposed State Barrier Fence FEsperance
Extension.

To provide an overview of significant Aboriginal heritage sites/places located within the
proposed corridor of the State Barrier Fence Esperance Extension.

To provide recommendations with regards to further research and issues relating fo sites of
significance and their future management in accordance with the AHA.

To identify all traditional owner groups, protocol and processes required to engage with such
groups should Section 18 consent notices be required.

BACKGROUND

On 7" May 2012, Ms Fionnvala Hannon, Principal Environmental Consultant from GHD
commissioned Brad Goode and Associates to conduct a Desktop Heritage Aboriginal Survey of
the Proposed State Barrier Fence Esperance Extension.

The Department of Agriculture and Food Western Australia (DAFWA) proposes to construct an
Esperance extension to the existing State Barrier Fence (SBF) to provide protection to the
Esperance and Ravensthorpe farming properties from vermin, primarily wild dog attack and
damage caused by emu invasion, The State Government has allocated Royalties for Regions
funding through DAFWA for materials to construct the fence and has proposed a preliminary
alignment for an approximately 400km long fence extension.
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The State Barrier Fence (SBF) has been established for 111 years and was previously known as
the Rabbit Proof Fence. It was constructed to protect Western Australia’s agricultural resources
from vermin including rabbits, emus, kangaroos, wild dogs and foxes.

The existing fence runs from the Zuytdorp Cliffs north of Kalbarri and borders the perimeter of
the agricultural rcgion south to Jerdacuttup in the Ravensthorpe Shire, covering more than
1100km. Despite considerable advances in pest and vermin control in the agricultural and bio-
security sectors, it remains an integral barrier to help protect modein day agriculture.

A proposed Iisperance Extension fence line to the existing SBF has been determined and is
expected to cover a distance of approximately 400km, depending on the actual final alignment.

The Consultants have been engaged to assess in greater detail the potential Aboriginal cultural
and heritage impacis in relation to the proposed fence extension and identifies Aboriginal
heritage sites/places and previous Aboriginal heritage surveys that have been conducted within
the 100m survey corridor,

LOCATION

DESCRIPTION

The proposed alignment of the Esperance Fence Extension begins on the south coast 95km east
of Esperance approximately 10km west of Thomas River Beach situated on a large rock feature.
It heads in a north-north east direction for about 4.5km then turns north through undulating
coastal woodland scrub for about 6.4km (see Figure 1).

The proposed alignment corridor interscets Aboriginal heritage place 1D 17991 “Granite
QOuterop South of Hawes Hill’ and approximately Ikm north of this artefact scatter, the survey
corridor intersects heritage place 1D 2685 *Hawes Hill.’

Heading in a northerly direction bordering open (cleared) pastoral land and undulating bush
scrub, the survey corridor then heads cast following the alignment of Merivale Road, nearing
Registered Aboriginal Site ID 2641 ‘Thomas River Station.” About 20km further cast, the
proposed alignment deviates north to a point about |lkms cast of Boyatup where different
alignments arc proposed.

The most western of these alignments is a 21km section which crosses Registered Aboriginal
Heritage Site ID 2642 ‘Boyatup Hill 1-5” approximately 7kms west of Boyatup. The alignment
proceeds to head N/NW, skirting cleared agricultural pastoral land to the cast of Beaumont.

A second proposed alignment heads in N/NW direction for 30km across undulating coastal
scrub.

The third alignment heads due north for approximately 24km to a point 14km east of Cape Arid
before heading N/NW to connect with the other two proposed alignments BEast of Beaumont. It
mainly traverses flat, semi-arid sandy country largely devoid of vegetation,

Alternating in a SW to NW direction the alignment follows a path of cleared agricultural
paddocks passing to the North of Mount Ney through hilly, wooded arcas. 24kns west, it
transccts Registered Aboriginal Site ID 2396 ‘Reserve Stone Arrangement.’

Approximately 10kms NW, two alignments are proposed, the niore western of which crosses
the boundary of heritage place 1D 2394 *Mt Ridley Salt Lake.” The alignment then heads north
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of Esperance at Mt Ridley with an approximately 50km deviation skirting paddocks further west
and an alternative 32km alignment heading due north through hilly scrubland.

The proposed route then joins up to pass South of Lake Gilmore, intersects the Coolgardie and
Esperance Highway then encompassing pastoral land 22km duc west of Salmon Gums. A
number of further deviations are proposed approximately 10km north of Cascade, all passing
south of Pyramid Lake. Some encompass agricultural paddocks while others deviate further
north through arid scrubland.

From here, the proposed fence crosses the Young River, a Registered Aboriginal Heritage sitc
ID 26264. Approximately 30km further S/SW, the fence crosses the Oldfield River, a
Registered site 1D 26265. Proceeding onwards, 16kms north of Jerdacuttup, the alignment is
planned to head 3km north of the South Coast Highway, heading in a NW direction.

The proposed corridor runs adjacent to Registered Aboriginal site ID 1647 ‘Coujinup Surface
Scatter’ and then continues on for approximately 65km in a NW direction to connect with the
existing State Barrier Fence.
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ARCHIVAL RESEARCH

Archival research involved an examination of the DIA Sites Register, a review of any relevant
site files and a review of any unpublished ethnographic reports that relate to the proposed
development tract for the Esperance Extension of the State Barrier Fence, in the Great Southern
Region of Western Australia.

SITES REGISTER SEARCH
The DIA Aboriginal Sites Register categorises places reported to be of importance and
significance to Aboriginal people info two separate categories.

The first category confains sites classificd as ‘Registered’, which have been assessed by the
ACMC as meeting the definition of section 5 of the AUA and arc fully proteeted in law.
Disturbance to land that contains such sites requires a section 18 application for ministerial
consent should proponents wish to use the land that contain these sites.

‘Other Heritage Places’ is the second category within the Aboriginal sites register. This
category includes reported sites both ‘Lodged’ and awaiting ACMC asscssment, and
‘Information Assessed’ by the ACMC, however awaiting a final decision on the places status.
Also there are places where the ACMC have determined there is ‘Insufficient’ information for
these places to be fully ‘Registered” under the AHA, however there is enough information to
warrant their temporary protection. Within the category of *Other Heritage Places’ sites that arc
awaiting assessment or are lodged are protected by the provisions of the AHA, until assessed
and their final status determined. Other heritage places that have been assessed and fail to meet
the definition of section 5 of the AHA arc classified as ‘Stored Data’. Places in this category are
not sites under the AITA as they have failed to meet the definition of section 5,

In relation to this survey a search of the DIA Aboriginal Sites Register was conducted for this
project on the 28th May, 2012, in order to determine if there were any previously recorded
Aboriginal heritage sites/places that would be affected by the project proposal (see Appendix I:
Sites Register Search).

This site search identified nineteen (19) Aboriginal heritage sites/places within the survey arca.
A GIS analysis was conducted through Are-Map V10 which further refined the survey corridor
to the exact 100m buffer cither side of the proposed alignments.

This refined search revealed a total of ten (10) Aboriginal heritage sites/places located within
the survey corridor.

Of these ten (10) Aboriginal heritage sites/places, six (6) are ‘Registered’ Aboriginal sites and
four (4) are *Other Heritage places’ (sce Table 1).

Site 1D 2642 ‘Boyatup Hill 1-5° is a highly significant site and is listed as being a ‘Protected
Area’ (PA #31, W561.1-5). It is recommended that this sile be avoided and that the proponent
scek to alter their proposed fence line so that it does not impact upon the extent of this protected
site, 1t is further recommended that an archacological inspection and research be conducted in
relation to this site if development is required in the area. A protected area has special status in
relation to the AHA, ministerial consent to affect such an arca would unlikely succeed.

Site 1D 2396 ‘Reserve Stone Arrangement” could potentially be affected by the proposed
alignment. This is a ‘closed’ site and would require permission from the site informants to
access the site file to further define the extent of this site. Consultation and field verification will
be required should work proceed in the vicinity of this site,



REPORT OF A DESKTOP ABORIGINAL HERITAGE SURVEY OF THE STATE BARRIER (VERMIN) FENCE
- ESPERANCE EXTENSION IN THE GREAT SOUTHERN REGION, WESTERN AUSTRALIA

Sites ID 1647 ‘Coujinup Surface Scatter’ and 1D 2641 “Thomas River Station’ have the
potential to be impacted by the proposed State Barrier Fence and further archacological
verification may be required should work procced in the vicinity of this site.

Far mythological sites 1D 26265 *Oldficld River and 1D 26264 *Young River’ consultation with
the sites informants followed by an application under Section 18 of the AHA will be required
for any crossings of these rivers.

Heritage Places DIA 2393 and 2394 *Mt Ridley Salt Lakes’ relevant files/records were unable
to be located at the DIA and will require further research and field verification by an
archacologist will be required should work proceed within the vicinity of these places.

In relation to heritage places DIA 2681 ‘Hawes Hill* and DIA 17991 *Granite Outerop south of
Hawes Hill" further archaeological verification is recommended as the actual location of these

places is imprecise.

There are no other Aboriginal heritage sites or places affected by the state barrier fence proposal
as it is currently planned.

Table 1: Summary of Aboriginal heritage sites within projeet avea

Location
Site 1D Name Status | Access | Restriction (GDAY4 Zone 50)* Site Type
mE miN
Registered Aboriginal Sites
Coujinup S A N e
1647 Surface R 0 N 245133 | 6305157 | AfE
5 Scatter
Scatter LI | S | | A b
Ceremonial
Reserve Stone , Myih
( i t]
a0 Arrangement A G L HA NiA Manmade
Structure
2hgd; | omoas R f - o 0 N 502837 | 6250406 | “efacts/
Station Scatter
: . Painting/
gy || THERE 4 0 N 504247 | 6267121 | Artefacts/
Scatter
26264 | Young River R O N 315933 6279194 Myth
26265 | Oldfield River R O N 278067 6282070 Myth
Otiher Heritage Places
sy | MiRMeyRals | 0 N 416637 | ezipsss | Anehcs/
Lake Scatter
2394 Mi Ridley Salt P o N 416637 6310656 Artefacts/
Lake Scatter
Yelacte/
2685 | Hawes Hill I 0 N 495438 | 6255556 A;‘efa‘““'
catter
Sranilp Arstefacts/
17991 | Outcrop South L 0 N 495737 6254805 £ i
i Scatter
of [awes Hill
* Please note: Coordinates are indicative locations that vepresent the centre of sites as shown on maps produced by the DIA - they

iy nol negessavily represent the true centre of all sites.
LEGEND

R - Registered Site, 1 - Insufficient Information, § - Stored Data, L. - Lodged awaiting assessment, TA - Information Assessed, O —
Access Open, C - Closed Access, N — File Not Restricted.
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REVIEW OF RELEVANT SITE FILES

Site ID 1647 Coujinup Surface Scatter
Site ID 1647 *Coujinup Surface Scatter’ (Field Code WO01551) was recorded by Kirkby in 1980

during a Western Australian Muscum field expedition at Coujinup Creek. This site is described
as a scatter of quartz and quartzite artefacts identified in an area recorded on map sheet SI 51-5
Grid Reference 32-87. Kirkby's ficld notes report that approximately 93 artefacts were collected
and identified SW of Coujinup Creck and were distributed over a large area, No further details
regarding the specific location of this site were available in the site file.

Site 1D 1647 *Coujinup Surface Scatter’ is a Registered Aboriginal site that has been assessed
by the ACMC as a site under Section 5(a) and 39.2(c) of the AHA (Resolution Number 00088),
This is an open site with no restrictions and the coordinates recorded in the site file are
245135mE 6305156mN (MGA Zone 51),

The DIA extent of this site is recorded as a 10km square. The southern portion of the existing
barrier fence runs along the western boundary of the site, No actual location and extent of the
site could be determined from the site file. Should development proceed within the DIA extent
it is recommended that an inspection by an archaeologist takes place in order to make sure that
no artefacts are affected by fencing at this location.

Site 1D 2396 Reserve Stone Arrangement

Site 1D 2396 ‘Reserve Stone Arrangement’ (WO0B05) is desceribed as a site complex with stone
arrangements within a 2km x 2km extent. As this site is ‘Closed’ the site file was unable to be
viewed. 1t is therefore recommended that the site informants be contacted to gain access to the
site file and that an archaeologist inspects the area wherc fencing is proposed within the DIA
extent.

Site 1D 2396 ‘Reserve Stone Arrangement’ has been asscssed as a ‘Registered” site by the
ACMC at a meeting held on 9™ February 1994 (Resolution Number 94/021).

In relation to the proposed State Barrier Fence both Option A and Option B pass through the
DIA extent of this site.

Site ID 2396 ‘Reserve Stone Arrangement’ could potentially be affected by the proposed
alignment.

Site 1D 2641 Thomas River Station

Site ID 2641 *Thomas River Station’ (W00560) is an artefact scatter that was recorded in 1978
by Dr Moya Smith, conducting a preliminary archaeological survey on behalf of the University
of Western Australia. This site is a ‘Registered’ Aboriginal sitc recorded at 502837mE
6259406mN where three (3) main artefact scatters were visible at the time of recording, and it
was noted that existing vegetation and crops might obscure other artefact scatters,

Scatter | is located on the west bank of Thomas River opposite/east of a homestcad (contact
period settlement). The artefacts were predominantly secondarily retouched chert and located
within an arca of 50m x 5m consisting of Eucalypts.

Seatier 2 comprises approximately 50 flakes, fragments of chert, some with secondary retouch
and utilisation marks, The scatter is located on the eastern side of the hill overlooking the
homestead and surrounded by thick grass and Eucalypts. No extent was noted however a field
map gave an indicative extent of the scatter (sce Appendix 2: Maps of Aboriginal Sites).

Scatter 3 is a sparse scatter of chert flakes were identified along an embankment of Thomas
River. The artefacts were located within brown soil (not sandy) in an arca clear of trees and the
vegetation consisted of wheat/barley crops and Eucalypts.

11
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DIA have spatially captured these scatters as three separate circles with a radius of 200m.
Scatter 1 and 2 have overlapping circles and are located approximately lkm NW of Scatter 3.

Site ID 2641 ‘Thomas River Station’ has been assessed by the ACMC as a site under section
5(a) and section 39.2(c) of the AHA.

Scatter 3 is located close to Merivale Road and has the potential to be impacted by the proposed
alignment. The indicative site extent is located within the 100m corridor of the alignment and it
is recommended that further archaeological inspection be conducted to verify the extent of this
site before fencing proceeds.

Site 1D 2642 Boyatup Hill 1 -5

Site ID 2642 ‘Boyatup Hill 1-53" (W00561) is a painting, artefacts scatter, rock-shelter and water
source site that was recorded in 1978 by Dr Moya Smith, during a preliminary archaeological
survey on behall of the University of Western Australia. This site is a ‘Registered’ Aboriginal
site recorded at 504247mE 6267121mN.

The location of this site is described as 116km east of Esperance along Fisherics Road on
Crown Land. The Boyatup site complex contains four (4) artefact scatter/occupation sites and an
art site comprised of a small rock shelier with red ochre hand stencils. The artefacts identified
comprise chert and quartz chips and flake stone scraping tools lying on or embedded in shallow
moss-like ground cover on top of a granite hill, topped by a trig tower survey point. The
artefacts were reported to be scattered either side of and underneath the tower.

There is a granite-based depression to the south-east of the hill which acts as a temporary water
catchment and artefacts are reported to occur near this depression and a quarry is located to the
south east.

At the time of recording, considerable disturbance was noted as a result of construction works
associated with cementing the tower on top of Boyatup Hill.

DIA have spatially encapsulated this site as a 680m x 1310m polygon that overlays 4 key areas
within the extent, specifically a pool, overhangs, a depression and a quarry. AMG coordinates
listed within the site file were plotted and differed from the DIA Sites Register GIS polygon. As
a result this *actual extent’ intersects with the Proposed State Barvier alignment (see Appendix
2; Map of Site ID 2642 Boyatup Hill 1-5).

Site TD 2642 ‘Boyatup Hill 1-5" is a highly significant site and is listed as being a ‘Protected
Area’ (PA #31, W561.1-5) under section 19 of the AHA. The ACMC assessed this site under
section 5(a) of the AHA at a meeting held on 9" February 1994 (Resolution No, 94/021).

It is recommended that this site be avoided and that the proponent seck to alter their proposed
fence line so that it does not impact upon the extent of this protected site.

1t is further recommended that an archaeological inspection and rescarch be conducted in
relation to this site if development is required in the arca. A protected area has special status in
relation to the AHA, ministerial consent to affect such an area would unlikely succeed.

Site ID 26264 Young River

The Young River commences north of Munglinup and travels in a NW/SE direction through
Yerritup before entering the ocean at Stokes Inlet. The Young River in its entirely inclusive of
all tributaries (Lort River, Yerritup Creek and Cascade Creeck) has been reported as a
mythological site in association with the eagle and the crow which was recorded by Mr Brad
Goode in 2009,

12
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The centre coordinate has been recorded at the area visited during the 2005 survey at
329133mN and 6263028mN,

Both Option A and Option B fence alignments cross the river (see Appendix 2: Maps showing
both options). It is recommended that Ministerial consent under Section 18 of the AHA be
sought for this river crossing, as the entire river and its extent is registered as a mythological site
of significance.

Site 1D 26265 Oldfield River

The Oldfield River is located NE of Ravensthorpe and commences NW of Munglinup and runs
in a NW/SE direction before entering the ocean at the Oldficld Estuary on the South Coast.
During the survey in 20035, the Oldfield River centre coordinate was recorded at the site the
river was inspected along the South Coast Highway at 283905mE and 6271832mN. The
Oldfield River in its entirety including all tributaries (Munglinup River and Dallinup Creek) has
been reported as a site of mythological significance in association with the Norrun which was
recorded by Mr Brad Goode in Qctober, 2009,

Site ID 26265 “Oldficld River’ has been assessed by the ACMC and registered as a site under
Section 5(b) and Scction 39.2(b) and (c) of the AHA at a meeting held on 27" January 2009
(Resolution ID 4310 No, 5969).

It is recommended that application be made under Section 18 of the AHA in relation to
proposed crossings of this river as the entire river is a ‘Registered’ site.

REVIEW OF RELEVANT HERITAGE PLACES

DIA 2393 Mt Ridley Salt Lake

Heritage Place 1D 2393 (W0802) Mt Ridley Salt Lake is an artefact scatter that has a ‘Lodged’
status on the DIA Sites Register which means the information has been lodged and is awaiting
assessment, The file in relation to this record could not be located at DIA.

DIA have spatially captured this site within a 1km x 1km polygon which is intersected by the
proposed State Barrier Fence in the south castern corner of the extent. Aerial imagery shows
this polygon overlay a number of salt lakes.

Further archaeological research and field verification is recommended should work proceed
within the DIA extent.

DIA 2394 Mt Ridiey Salt Lake
Heritage Place 1D 2394 (W0803) Mt Ridley Salt Lake is an artefact scaiter that has the same

extent and status as DIA 2393, The file was unable to be located at DIA,

Further archacological research and field verification is recommended should work proceed
within the DIA extent.

DIA 2685 Hawes Hill

Heritage Place ID 2685 Hawes Hill (W0550) is defined by a 300m radius circle with a central
location 495438mE 625556mN. This heritage place was reported by Dr Moya Smith in 1978.
Status 1s ‘Interim’ due to insufficient information, Open access.

This heritage place is located on the western boundary of Cape Arid National Park and is
approximately 104kin cast of Esperance, located off Lower Fisheries Road, approximately half
way between the coast and Merrivale Road. This heritage place is described as artefact scatters
on top of a granitc hill with chert flakes scattered to the north of the hilltop and a high

i3
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concentration of chert and quartz artefacts and a fragment of dolerite (artefacts washed
together). An overhang is described on the NW side of the hill with granite dome depressions
that contain water on the southern side of the hill (as per ficld map).

DIA 2685 ‘Hawes Hill" has been assessed by the ACMC as having insufficient information at a
meeting held on 13™ June 2000 (Resolution 1D 444, No. 00/088).

The proposed State Barrier fence (outermost fence alignment option) intersccts the DIA extent
of this heritage place ID 2685 “Hawes Hill' however it appears to border the hill where the
overhang and depression are recorded.

Further archacological research and field verification is recommended should work proceed
within the DIA extent.

DIA 17991 Granite Outcrop South of Hawes Hill

This heritage place was recorded by Dr Moya Smith in 1978 in a Report of a Preliminary
Archaeological Survey of the Thomas River Region in Western Australia. It is identified as an
Artefact scatter on the south edge of granite ouicrop within a landscape consisting of mixed
Mallee, scrub Heath and Nyutsia. This heritage place is located on the western boundary of
Cape Arid National Park.

DIA 17991 ‘Granite Outerop south of Hawes Hill® is *Lodged’ and awaiting assessment by the
ACMC on the DIA Sites Register. The file access is ‘Open.’

DIA have spatially captured this heritage place as a circle with a radius of 500m located at
495737TmE 6254805mN (MGA Zone 51). The file noted that a probability radius of 500m was
necessary for lack of detail and map being very poor as it was a very old photocopy. The field
map that was included in the file shows an irregular polygon defining the key features of this
granite outerop which appears to extend approximately 180m east of the currently mapped DIA
extent (scc Appendix 2: Maps).

Further archacological research and field verification is recommended should work proceed
within the DIA extent.
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REVIEW OF RELEVANT ABORIGINAL HERITAGE REPORTS

Smith, M 1978, Report of a Preliminary Archacological Survey of the Thomas River vegion of
Western Australia, Masters Preliminary Dissertation, Anthropology Department, UWA

This report (ID 18775) was prepared by Dr Moya Smith in 1978 for the Anthropology
Department of the University of Western Australia, and identitied 26 sites within a large area.
The survey area was bounded by Taylor Boat Harbour to the West, Cape Arid to the East and
north to Latitude 83, just north of Fisheries Road. The sites recorded are predominantly artefact
scatters of varying extent and density.

This report was a regional survey which consisted of ethno-historical research, and site
identification within the Thomas River region of Western Australia. Dr Smith's ethnohistorical
research revealed that the Njunga/Wudjari tribal group occupicd a coastal zone extending
approximately 40 miles inland between Doubtful Bay and Israclite Bay (Sinith 1978:6).

The field survey was undertaken over a four week timeframe and river systems, swamps, lakes,
high sandhills, coastal dunes and granitc outcrops were inspected for the possible cxistence of
sites. Thirty one sites were identified to be artefact scatters of varying extent and density; one
was a painting site (Site ID 2642 Boyatup [-5). Rock art was located at this painting site in one
of the three overhangs on the east side of Boyatup Hill and over ten hand stencils in red ochre
were noted. Dr Smith observed that the interpretation of these hand stencils could possibly be
betrothal contracts, calling cards, indications of traveling directions, the mark of spirit ancestors,
appeasement of the spirits of deal relatives, personal identification, an indication of a nearby
burial, a population tally or an Aboriginal variation of graffiti (Ibid:34). No source of red ochre
was known for this arca however burnt laterite could have been used as a subsiitute,

In relation to the proposed State Barrier Fence, sites 1D 2642 *Boyatup Hill 1-5°, TD 2641
*Thomas River Station® and heritage places DIA 2685 ‘Hawes Hill," and DIA 17991 ‘Granite
Quterop south of Hawes Hill* were identified within this report.

O*Connor, R 1990, Repori on an Ethnographic Swrvey of the Proposed Perth to Adelaide
Optic Fibre Cable Route, unpublished report prepared for Telecom Australia.

This report (ID 106482) was prepared by Mr Rory O’Connor in 1990 for Telecom Australia.
The survey area for the proposed Perth to Adelaide Optic Fibre Cable route overlays the current
survey arca for the State Barrier Fence. However the four sites that were identified by O’Connor
in 1990 were W1538 ‘Galgalanganya’ *, W1537 ‘Gurajininya’, W1546 ‘Breeboorinia’® and
W1545 “Deralinya” and are located to the cast of the current survey area. These sites are not
likely to be affected by the current proposed alignment.

Quartermaine, G 1990, Report on the Archaeclogical Component of the Aboriginal Site
Swrvey of the Perth to Adelaide Optic Fibre Cable Route - Ceduna to Eastern
Goldfields, Eastern Goldfields to South Coastal and South Couastal to South Western
Sections, unpublished report prepared for Telecom Australia.

This report (1D 17057) was prepared by Mr Gary Quartermaine in April 1990 for an Aboriginal
Site Survey of the proposed South Coastal and South Western Sections of the Perth to Adelaide
Optic Fibre Cable Route proposed by Telecom Australia,

There were 31 previously recorded sites, 14 newly recorded archaeological sites and 18 isolated
finds reported. These were mostly artefact scatters but also included a flint quarry and rock
holes and Gnamma holes associated with artefacts. The artefact scatters were mainly small, low
density sites with quartz or chalcedony as the main lithology. One field sitc was an extensive,
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densc artefact scatter and another was a flint quarry that had been extensively utilised. It was
proposed that Telecom avoid these sites in their Optic Fibre Cable Route.

The field survey identified 18 isolated finds mainly located along creeks, riverine, saltpan and
lake margins which fit the predicled pattern of site distribution. Other possible sitc locations
were noted to be granite outcrops that may contain Gnamma holes or archaeological material,

Smith, M 1993, Recherche A L’Esperance: A Prehistory of the Esperance Region of South
Western Australia, Thesis presented for the degree of Doctor of Philosophy of the
University of Western Australia, Department of Anthropology.

Dr Moya Smith prepared this thesis (1D 17221) in 1993 for the Department of Anthropology at
UWA and identifies 32 sites in a large area from Esperance to Ml Ridley, extending east to
Israelite Bay. An analysis of excavated material from three rockshelters ‘Cheetup,” ‘Cape le
Grand’ and ‘Barndi Caves’ and data from 214 archacological sites within the coastal and inland
regions between Esperance and Israelite Bay were reported on in this thesis. Mt Ridley (Site 21)
was a site that comprised 500-1000 artefacts and located within a granite landscape. Mt Ridley
is believed to have been the location of an important gathering centre for people from different
linguistic groups and is one of the rare South West art sites. Paintings are found on several 2m
to Sm granite boulders near the Western base of the hill and some artefacts occur on the sandy
clay to the west. The main artefact scatter identified was located within Eucalypt woodland NE
of the hill near a water source. In relation to our current survey of the State Barrier Fence, this
site (ID 2882 ‘Mt Ridley”) is located approximately 4.5k N/NE of heritage places DIA 2393
and 2394 ‘Mt Ridley Salt Lake.” No mention however is made in this report of these salt lakes.
Further research is recommended to locate the details regarding these heritage places.

de Gand, D M 2002, Report on an Aboriginal Heritage Assessment in the Central West Native
Title Claim Area (Sambo Family) of the Proposed Kambalda (West) to Esperance Gas
Pipeline in W.A., unpublished report prepared for Worley Pipelines and Terminals Pty
Ltd.

This Aboriginal Heritage Assessment report (ID 20322) identifies six sites in relation to the
proposed Kambalda (West) to Esperance Gas Pipeline, prepared by Mr Daniel de Gand in June
2002. These sites/places are DIA 165 ‘Pluto,” DIA 497 “‘Milbari Nidjuru,” DIA 2919 ‘Lake
Cowan,” DIA 3151 ‘Kambalda Stone Arrangement,” DIA 18700 ‘Dordie Rockhole’ and DIA
19180 ‘Kambalda Site.” The survey area for the report prepared for Worley Pipelines and
Terminals Pty Ltd overlays the current survey area for the State Barrier Fence, However the
sites/places identified in this 2002 report arc not located within the current survey area and will
not be affected by the proposed alignment.

de Gand, D M 2002, Report on an Aboriginal Heritage Assessment in the Central West Nalive
Title Claim Area (Donaldson Family) of the Proposed Kambalda (West) fo Esperance
Gas Pipeline in W.A., unpublished report prepared for Worley Pipelines and Terminals
Pty Ltd.

This report (ID 20323) was prepared by Mr Daniel de Gand in June 2002. In addition to the
sites identified in the previous report by de Gand (2002), 3 other sites were included in this
report, namely DIA 844 ‘Maluri Rockholes,” DIA 3007 ‘Mt Burges’ and DIA 3152 Mt
Morgan.” This report was in relation to the Donaldson Family Native Title claim area and
resulted in two ethnographic sites being recorded during the consultations held with Aboriginal
representatives of the Donaldson Family. Mythological information was reported in relation to
these two sites DIA 20608 ‘Jatjuru Tjulurpa’ and DIA 20609 “Yundarnic Rocks’ and it was
recommended that a 200m buffer zone be recorded as their extent. These sites/places are located
approximately 115km north of the current study area for the State Barrier Fence and will not be
impacted by the proposed alignment.
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O’Connor, R 2002, Ethnographic Swrvey of Bullenbul-Noongar Section of Kambalda-
Esperance Gas Pipeline Route, unpublished report prepared for Esperance Pipeline
Company Pty Ltd,

This report (ID 20254) wasg prepared by Mr Rory O’Connor in November 2002 for the
Esperance Pipeline Company Pty Ltd. The survey area comprised the road reserve and proposed
pipeline route between Esperance in the south, as far north to Beete, north of Salmon Gums,

Five aboriginal sites were identified in the search area, DIA 1407 ‘Helm’s Arboretum,” DIA
1459 ‘Red Lake,” DIA 1644 ‘Bukenarup Road,” DIA 1710 *Bilyarup’ also known as Pink Lake
and DIA 2881 ‘“Tommy Windich’s Grave,’

As a result of this survey it was established that the Kambalda to Esperance Gas Pipeline route
would not affect these identificd Aboriginal heritage sites/places however it was recommended
that Aboriginal monitoring take place during any ground disturbance ocewrring at Truslove
Nature Reserve and Lake Warden. It was also requested by the Aboriginal representatives
consulted that the site associated with the former Salmon Gums Aboriginal Reserve not he
disturbed (DIA 20605 ‘Esperance Pipeline 2°). As a result it was a recommendation in this
report that all ground disturbance in the Salmon Gums Township be restricted to the close
vicinity of the railway and not extend into the bushland to the east.

A former Aboriginal camping ground was reported on during this survey, located at a large
prominent sand dune, north of the junction of Fisheries Road and Coolgardie-Esperance
Highway (DIA 20603 ‘Esperance Pipeline 17).

In relation to the current survey for the State Barrier Fence, DIA 20603 ‘Esperance Pipeline 1*
and DIA 20607 ‘Lake Warden® are located closc to the Esperance Township, approximately
55km from the proposed alignment. The Truslove Nature Reserve is approximately 22km west
of the alignment, and DIA 20605 ‘Esperance Pipeline 2” is approximately 27km west of the
alignment. These identificd siles/places will not be affected by the current proposed alignment.

Glendenning, W 2003, 4 Report of an Archaegological and Ettmographic Survey undertaken as
part of a Section 18 Application te disturhb Howick Hill, near Condingup, unpublished
report prepared for the Shire of Esperance.

This report (ID 20635) was prepared by Mr Wayne Glendenning for an Aboriginal survey of a
proposed Telstra CDMA tower construclion project that the Shire of Esperance was managing,
The CDMA tower was planned to be constructed on top of Howick Hill and a power supply
cable was planned (o be installed along the western side of Howick Hill. No new Aboriginal
sites were identified within the survey area and previously recorded artefact scaiters were not
relocated during the survey. Two lizard traps were located within the proposed path of the
power supply cable and this report recommended that the propenent alter their plans to avoid
impacting these sites, Aboriginal monitoring of the construction phase was also requested to
ensure that these sites were not disturbed.

One cthnographic sitc was reported during the survey and the Esperance Nyoongar
representatives consulted stated that the area within a 1km radius from the top of Howick Hill
should be reported as a camping and hunting site. No mythology was reported in relation to this
site. As the area had previously been disturbed by farming activities and the construction of an
existing radio tower, the Aboriginal representatives found no impediments to the Telstra project
procecding,

In relation to the current survey for the State Barrier Fence, the sites identified within this report
are located approximately 24km west of the alignment at Boyatup, and will not be affected by
the current proposed works.
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RECOMMENDATIONS
As a result of this Desktop Aboriginal Heritage Survey of the State Barrier Fence Esperance
Extension, the following recommendations can be made;

I is recommended that speeific recommendations for each site identified to be intersected by
the State Barrier Fence Esperance Extension proposal is given consideration and enacted upon
should the proposal proceed to construction (see Table 4 in Qutcomes of Archival Research),

In terms of the general project the following recommendations are made:

It is recommended that previously recorded archaeological sites where the actual extent is not
defined and where options intersect the DIA buffered extent should be verified in the field by a
qualified Archacologist in order that the proponents remain compliant with all obligations under
the AHA.

Once the actual extent has been verified, it is recommended that the fence be redesigned to
avoid these arcas. If avoidance is not possible, ministerial consent notice will be required 1o be
lodged under Scetion 18 of the ALA for consent to use the land that may contain an Aboriginal
heritage site.

In relation to ethnographic Aboriginal heritage sites, it is recommended that where the DIA
buffered extent is interseeted by the proposed alignments that consultations are conducted with
the named DIA site informants and Native Title Claimants (see Native Title Claims Extant over
the Project Area, page 21-22) in order that the heritage values of these places are accurately
determined. Should avoidance not be possible (i.e. river crossings) ministerial consent notice
will be required to be lodged under Section 18 of the AHA for consent to use the land that may
contain an Aboriginal heritage site.

In terms of the general survey area, several scctions of the State Barrier Fence Esperance
Extension proposal are yet to be subject to rigorous archacological and ethnographic enquirics
and as such it is recommended that thesc arcas are inspected by a qualified Archaeologist and
that these areas are subject to consultation with the appropriate representative bodies and/or
Native Title Claim groups in order to ascertain if a full ethnographic survey is required.
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