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This section describes the impacts on fauna resulting from the
construction and operation of the New Runway Project (NRP).
Detail is also provided on the following areas:
•• What fauna species are present in the NRP area?
•• What is the impact of the NRP on fauna species?
•• How will the impacts of construction be mitigated?
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12.1 Introduction
This section describes the impacts on fauna resulting from the
construction and operation of the New Runway Project (NRP).
The NRP will impact fauna as a result of:
•• clearing in the NRP area,
•• the infilling of the southernmost section of Munday Swamp,
and
•• the construction and operation of the runway.
An assessment of the impacts of the NRP on fauna has
been undertaken. This includes a survey of fauna within the
NRP area to define the existing fauna conditions, assess the
potential impacts from the construction and operation of the
NRP, and propose mitigation measures.
Additional information on construction of the new runway and
associated infrastructure can be found in Section 6.

12.2 Key Findings
Key findings from investigations into fauna across the NRP
area include:
•• approximately 129 hectares of the NRP area has vegetation
that is in good or better condition providing habitat for
various fauna. The balance of the area consists of cleared or
degraded land that is of low value for fauna,
•• the fauna identified includes two species listed under the
Environment Protection and Biodiversity Conservation
Act 1999, being the Forest Red-tailed Black-Cockatoo and
Carnaby’s Black-Cockatoo. These black cockatoo species
have high conservation significance and forage around the
estate bushland, but there is no evidence they currently
breed on the estate,
•• there are twelve species either listed under the Wildlife
Conservation Act 1950 or as a Priority Species by the State
Department of Biodiversity, Conservation and Attractions,
including Quenda (Southern Brown Bandicoot), Rakali
(water-rat), and three invertebrates,
•• Munday Swamp is an area of wetland and riparian woodland
that lies immediately north of the NRP area. The NRP will
see the protection of the majority of Munday Swamp and
provide connection to downstream drains via a living stream
drainage network which will ultimately connect to the Swan
River, facilitating a fauna corridor, and
•• mitigation efforts include translocation of species where
appropriate.
The clearing of the NRP area will result in the unavoidable
loss of fauna habitat. For habitats which relate to nationally
listed flora, fauna and threatened ecological communities,
Perth Airport will be identifying and securing suitable offsite
environmental offsets and appropriate habitats which will be
transferred, at no cost, to the State Government for protection
in perpetuity.
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12.3 Policy Context and
Legislative Framework
Biodiversity in Western Australia is
protected, managed and assessed under
international, national and state agreements,
legislation and policy. For environmental
impact assessments, the Commonwealth
Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) and the
Western Australian Biodiversity Conservation
Act 2016 (BC Act) are of particular relevance
to Western Australian fauna.
The BC Act will eventually replace the
Western Australian Wildlife Conservation
Act 1950 (WC Act). However, at the time
of preparing this MDP, the provisions
that will replace those existing under the
WC Act, including threatened-species
listings and controls over the taking and
keeping of native species, have not been
released. Work on the drafting of the new
Biodiversity Conservation Regulations is
underway. Therefore, discussion on listed
species still references the WC Act.
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. These
categories, described in Table 12‑1, are as used
for the EBPC Act and the WC Act.

12 Fauna

Category

Description

Extinct

There is no reasonable doubt that the last individual of a taxon has died

Extinct in the Wild

A taxon is known only to survive in cultivation, in captivity or as a naturalized population
(or populations) well outside the past range

Critically Endangered

The best available evidence indicates that a taxon is facing an extremely high risk of
extinction in the wild

Endangered

The best available evidence indicates that a taxon is facing a very high risk of extinction
in the wild

Vulnerable

The best available evidence indicates that a taxon is facing a high risk of extinction
in the wild

Near Threatened

A taxon is close to qualifying as Critically Endangered, Endangered or Vulnerable,
or is likely to do so in the near future

Least Concern

Widespread and abundant taxa; and does not qualify as Critically Endangered,
Endangered, Vulnerable or Near Threatened

Data Deficient (DD)

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

Not Evaluated (NE)

A taxon that has not yet been evaluated against the criteria

Table 12‑1 International union for the conservation of nature categories
Source: Bamford Consulting Ecologists

The EPBC Act also has lists of migratory species that are recognised under international treaties such as the ChinaAustralia Migratory Bird Agreement (CAMBA), Japan-Australia Migratory Bird Agreement (JAMBA), the Republic
of Korea-Australia Migratory Bird Agreement (ROKAMBA) and the Convention on the Conservation of Migratory
Species of Wild Animals (CMS) (also referred to as the Bonn Convention).
The WC Act uses a suite of seven schedules, shown in Table 12‑2, that are also aligned with the International Union for
the Conservation of Nature and Natural Resources categories.
Schedule

Description

1

Fauna that is rare or is likely to become extinct as critically endangered fauna

2

Fauna that is rare or is likely to become extinct as endangered fauna

3

Fauna that is rare or is likely to become extinct as vulnerable fauna

4

Fauna presumed to be extinct

5

Migratory birds protected under an international agreement

6

Fauna that is of special conservation need as conservation dependent fauna

7

Other specially protected fauna

Table 12‑2 Schedules from the Wildlife Conservation Act 1950
Source: Wildlife Conservation Act 1950
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In general, State and local legislation are not applicable
at Perth Airport given the jurisdictional control over the
land by the Commonwealth. Therefore, approvals under
State and local legislation are not required. However,
State and local matters, such as listed species and
communities, are considered in the assessment to inform
the significance of the environmental values being
impacted.
This assessment has been developed in consideration of
the following legislation and policy:
•• Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act),
•• Western Australian Biodiversity Conservation Act 2016
(BC Act),
•• Wildlife Conservation Regulations 1970,
•• EPA Position Statement No 3, Terrestrial Biological
Surveys as an element of Biodiversity Protection
(Environmental Protection Authority (EPA) 2002),
•• EPA Guidance Statement No 56, Terrestrial Fauna
Surveys for Environmental Impact Assessment in
Western Australia (EPA 2004),
•• EPA Technical Guide - Terrestrial Vertebrate Fauna
Surveys for Environmental Impact Assessment (Hyder
et al. 2010),

Priority

•• EPBC Act Referral Guidelines for Three Threatened
Black Cockatoo Species (DSEWPaC 2012),
•• Revised draft referral guideline for three threatened
black cockatoo species: Carnaby’s Cockatoo, Baudin’s
Cockatoo and the Forest Red-tailed Black Cockatoo
(DEE 2017),
•• Significant Impact Guidelines 1.1: Matters of National
Environmental Significance (DEE 2013),
•• Significant Impact Guidelines 1.2 for Actions on, or
Impacting Upon Commonwealth Land and Actions by
Commonwealth Agencies (DSEWPaC 2013),
•• Calyptorhynchus banksii naso in Species Profile and
Threats Database (DEE 2018a),
•• Calyptorhynchus baudinii in Species Profile and Threats
Database (DEE 2018b), and
•• Calyptorhynchus latirostris in Species Profile and
Threats Database (DEE 2018c).
In Western Australia, the Department of Biodiversity,
Conservation and Attractions (DBCA) produces a
supplementary list of Priority Fauna, being species
that are not considered threatened under the WC Act
but are noted as cause for concern. Priority levels are
summarised in Table 12‑3.

Description

Priority 1
(Poorly-known species)

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

Priority 2
(Poorly-known species)

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

Priority 3
(Poorly-known species)

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

Priority 4
(Rare, near threatened and other
species in need of monitoring)

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

Table 12‑3 Department of Biodiversity, Conservation and Attractions priority species
Source: Wildlife Conservation Act 1950
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12.4 Methodology
The method used in this assessment has been refined or
extended from the guidance for fauna investigations for
impact assessment provided by the State Environment
Protection Authority (EPA) and the Commonwealth
Department of the Environment and Energy (DEE).
The methodology is referred to as the ‘values and
impacts approach’ and is used to assess the significance
of an area for fauna species and the potential impacts
to fauna. This is initiated by assembling an expectedspecies list for the NRP area (presented in Section
12.5.1) and then assessing those species for individual
conservation significance (presented in Section 12.5.2).
The values and impacts approach then examines fauna
values of the NRP area, including:
•• the overall fauna assemblage, in terms of uniqueness,
completeness and richness,
•• the vegetation and substrate associations present (that
provide habitat for fauna),
•• the patterns of biodiversity across the landscape, and
•• ecological processes upon which the fauna depend.
The fauna values are then reviewed against recognised
impacting processes.

12.4.2 Vegetation and Substrate
Associations
Vegetation and substrate associations (VSAs) combine
broad vegetation types, the soils or other substrate
with which they are associated, and the landform. In the
context of fauna assessment, VSAs are the environments
that provide habitats for fauna. VSAs are not the same
as vegetation types since these may not incorporate soil
and landform, and recognise floristics to a degree that
VSAs do not. Vegetation types may also not recognise
minor but often significant (for fauna) structural
differences in the environment.
Because VSAs provide the habitat for fauna, they are
important in determining assemblage characteristics.
For the purposes of impact assessment, VSAs can also
provide a surrogate for detailed information on the fauna
assemblage. For example, rare, relictual or restricted
VSAs should automatically be considered a significant
fauna value. Impacts may be significant if the VSA is
rare, a large proportion of the VSA is affected and/or the
VSA supports significant fauna. The disturbance of even
small amounts of habitat in a localised area can have
significant impacts to fauna if rare or unusual habitats
are disturbed.

Understanding fauna values provides opportunities to
predict and therefore mitigate impacts.

12.4.3 Patterns of Biodiversity Across the
Landscape

12.4.1 Assemblage Characteristics

Patterns of biodiversity across the landscape relate to
how the assemblage is organised across the landscape.
Generally, the fauna assemblage is not distributed evenly
across the landscape or even within one VSA. There
may be zones of high biodiversity such as particular
environments or ecotones (transitions between VSAs).
There may also be zones of low biodiversity. Impacts
may be significant if a wide range of species is affected,
even if most of those species are not significant per se.

The overall fauna assemblage characteristics considers:
•• uniqueness - this refers to the combination of species
present in the site. For example, the site may support
an unusual assemblage that has elements from
adjacent biogeographic zones, it may have species
present or absent that might be otherwise expected,
or it may have an assemblage that is typical of a very
large region. For the purposes of impact assessment,
an unusual assemblage has greater value for
biodiversity than a typical assemblage,
•• completeness - an assemblage may be complete
(i.e. has all the species that would have been present
at the time of European settlement), or it may have
lost species due to a variety of factors. Note that a
complete assemblage, such as on an island, may have
fewer species than an incomplete assemblage (such as
in a species-rich but degraded site on the mainland),
and
•• richness - this is a measure of the number of species
in the site. At a simple level, a species-rich area is
more valuable than a species-poor area, but value is
also determined, for example, by the sorts of species
present.

12.4.4 Ecological Processes Upon which the
Fauna Depend
Ecological processes upon which fauna depend are the
processes that affect and maintain fauna populations
in an area and as such are very complex. For example,
populations are maintained through the dynamic of
mortality, survival and recruitment being more or less in
balance, and these are affected by a myriad of factors.
The dynamics of fauna populations in an area may be
affected by processes such as fire regime, landscape
patterns (such as fragmentation or linkage), the
presence of feral species and hydrology.
Impacts may be significant if processes are altered such
that fauna populations are adversely affected, resulting
in declines and even localised loss of species. Threatening
processes as outlined in Section 12.6.2 are effectively
the ecological processes that can be altered to result in
impacts upon fauna.
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12.4.5 Desktop Assessment
12.4.5.1 Sources of Information
Information on the fauna assemblage of the NRP area was drawn predominantly from previous fauna assessments
conducted on the estate, as listed in Table 12‑4. Detailed fauna studies undertaken at Perth Airport inform an
extensive fauna database of the area. In addition, this database includes records collected during several faunarelocation exercises on the estate over the period 2012 to 2016. Other fauna databases used, and the search limits
applied, are presented in Table 12‑5.
The detailed fauna studies of 2008 (Bancroft and Bamford 2008) and 2014 (Everard and Bamford 2014) involved
sampling and census at sites across the estate, including the NRP area.
Author

Title

Bancroft and Bamford (2008)

Fauna of the Perth Airport: Progress Report (Autumn 2008 Survey)

Strehlow and O’Connor (2009)

Sampling of aquatic macro-invertebrates at Perth Airport

Huang and Bamford (2010)

Perth Airport Graceful Sun-Moth (Synemon gratiosa) Survey

Basnett and Bamford (2012a)

Perth Airport Black Cockatoo habitat study - Site 2

Basnett and Bamford (2012b)

Perth Airport Bushland Fauna Assessment

Moore and Bamford (2013)

Perth Airport Black Cockatoo habitat survey

Everard and Bamford (2014)

Fauna Surveys of the Perth Airport Bushland: 2008 and 2014

Bamford (2017)

Fauna Assessment of the New Runway Project

WRM (2018)

Perth Airport Macroinvertebrate Study (Spring 2017 Sampling)

Bamford (2018)

Black Cockatoo Foraging Habitat Assessment of the Perth Airport

Table 12‑4 Literature sources for the desktop review
Source: Perth Airport

Database

Type of Records Held in Database

Area Searched

NatureMap (DPaW)

Records from the Western Australian
Museum and DBCA databases, including
historical data and Threatened and Priority
species in Western Australia

Airport estate plus 10 kilometres buffer

BirdLife Australia’s Atlas Database

Records of bird observations in Australia,
1998-2016

One degree cell containing airport estate

EPBC Protected Matters
Search Tool

Records on matters of national
Airport estate plus 10 kilometres buffer
environmental significance protected under
the EPBC Act

Perth Airport fauna database

Bird and animal management database.
Opportunistic fauna records

Airport estate plus 10 kilometres buffer

Table 12‑5 Database sources for the desktop review
Source: Perth Airport

Information from the above sources was supplemented with species expected to occur in the area based on general
patterns of distribution (e.g. Johnstone and Storr 1998; Storr et al. 1999, 2002; Johnstone and Storr 2005; Van Dyck
and Strahan 2008; Churchill 2009; Tyler and Doughty 2009; Bush et al. 2010; Wilson and Swan 2013).
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12.4.6 Nomenclature and Taxonomy

12.4.9 Acoustic Surveys for Bats

As per the recommendations of EPA (2004), the
nomenclature and taxonomic order of amphibians,
reptiles and mammals presented in this assessment are
based on the Western Australian Museum’s Checklist of
the Vertebrates of Western Australia. Bird nomenclature
and taxonomy follow BirdLife Australia’s (2014) Working
List of Australian Birds.

Surveying for bats was conducted over six consecutive
nights using an Anabat (SD1) acoustic recorder. The
recorder was placed adjacent to Munday Swamp
(404028E 6465895N, Zone 50J; WGS84) and
echolocation calls were recorded using the Anabat
system (Titley Electronics, Ballina, NSW). The detection
system was set to turn on before dusk and turn off
after dawn the next day, thereby sampling bat calls
throughout each night. At a later stage the calls were
transferred into Anabat software to analyse the call
characteristics to enable species identification.

12.4.7 Study Area
While the NRP area is defined as the area that is
physically affected by the NRP works, the study area
for the fauna assessment was defined at an appropriate
scale to capture the potential context to fauna impacts.
The study area shown in Figure 12-1, includes the NRP
area as well as adjacent areas.
The aim of the fauna and habitat assessment is to
adequately describe the current conditions in the study
area (i.e. its fauna values), assess the potential impacts
from the construction and operation of the NRP, and
identify potential mitigation measures for the impacts
identified. This section brings together all relevant data
collected in previous surveys and the results of new
studies carried out within and adjacent to the NRP area.

12.4.10 Aural Surveys for Frogs
Sites that were considered the most likely to support
frog breeding were visited at least once at dusk or
during the early evening. Evening frog surveys were
conducted at Munday Swamp and along the drainage
system within the estate extending from Poison Gully
(west of Abernethy Road). Cockatoo roost surveys also
provided the opportunity to listen and search for frogs at
locations across the NRP area and at Munday Swamp.

12.4.8 Field Methods
A specific field survey for the NRP aimed to define fauna
habitat VSAs and classify them in terms of their value
for EPBC-listed and other significant species. A risk
assessment approach was also developed for aquatic
invertebrates.
In accordance with the EPA’s Technical Guidance on
Terrestrial Fauna Surveys, field surveys were conducted
over two months (March and April 2016) allowing for the
collection of data across faunal assemblages.
Field work concentrated on complementing the existing
information collected during previous surveys and
therefore aimed to address gaps in existing information.
As such, field work included:
•• acoustic surveys for bats,
•• aural surveys for frogs,
•• black cockatoo assessment for foraging and nesting
habitat, and roosting sites,
•• use of motion-sensitive cameras,
•• searching Munday Swamp and surrounds for
conservation significant fauna, including the water-rat
(Rakali),
•• habitat assessment and survey for aquatic
invertebrates,
•• sampling for freshwater fish,
•• targeted searching for reptiles, and
•• opportunistic observations.
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Figure 12‑1 Fauna survey locations
Source: Bamford Consulting Ecologists 2017
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12.4.11 Black Cockatoo Habitat Assessment
Black cockatoo habitat assessment involved assigning
areas of vegetation a foraging value score and assigning
large trees (greater than 500 millimetres diameter at
breast height, as per DSEWPaC 2012) a nesting value
score. These scoring systems have been developed by
Bamford Consulting Ecologists based upon guidance
from DSEWPaC (2012). Most of the NRP area had been
previously surveyed by Moore and Bamford (2013) using
an earlier scoring system, and these were revisited and
reassessed during March 2016 and February 2018.
The foraging value to black cockatoos of the
vegetation depends upon the type, density and
condition of trees and shrubs in an area, and can
be influenced by the context such as the availability
of foraging habitat nearby. As such, and consistent
with the ‘Revised draft referral guideline for three
threatened black cockatoo species: Carnaby’s
Cockatoo, Baudin’s Cockatoo and the Forest Redtailed Black Cockatoo’ (Draft Referral Guideline)
(DEE 2017), the foraging assessment considers three
components to determine a foraging habitat value:
vegetation composition, condition and structure;
context of the site; and species density and presence.
For each component a scoring system has been
developed by Bamford Consulting Ecologists and refined
in the context of the Draft Referral Guideline.

The scoring system for value of foraging habitat has
three components:
•• a score out of six for the assessment of the foraging
value of vegetation composition, condition and
structure for black cockatoos, shown in Table 12‑7,
•• a score out of three for the site context. The maximum
score is given in situations where foraging habitat
is supporting breeding birds, with the scale defined
in Table 12‑6. It can also be given in fragmented
landscapes where there is little foraging habitat
remaining and thus what is left has a high contextual
value. The site context score is species-specific as it
depends upon factors such as the vegetation type and
extent, and the presence of breeding birds, and
•• a score out of one for species density or presence.
The maximum score is allocated where the density of
black cockatoos is high, such as the birds being seen
regularly and/or abundant foraging debris. The species
density score is species-specific. A score of zero is
used when the species is recorded or reported very
infrequently and there is little or no foraging evidence.
Foraging values are assigned a score out of six based
upon site-vegetation characteristics, or a score out of
ten if context and species density and presence are
also considered. In this assessment, a score out of six is
used so that vegetation characteristics and value can be
compared across the NRP area.
A score out of ten is presented for the purposes
of aiding offset calculations. The score out of ten
is calculated only for vegetation of at least low to
moderate foraging value (vegetation characteristics
score of three or greater). Vegetation with no, negligible
or low foraging value is effectively assigned context and
species density and presence scores of zero as (context
and species-density and presence are of little relevance
if the vegetation does not support foraging by the birds).

Percentage of the existing native vegetation containing black cockatoo breeding habitat within a 15 kilometre radius
Score

Local breeding known/likely (per cent)

Local breeding unlikely (per cent)

0

Less than 0.1 per cent

Less than 0.1 per cent

1

0.1 – 1 per cent

0.1 – 5 per cent

2

1 – 5 per cent

5 – 10 per cent

3

Greater than 5 per cent

Greater than 10 per cent

Table 12‑6 Scoring system for the assessment of site context for black cockatoos
Source: Bamford Consulting Ecologists 2018
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Vegetation composition, condition and structure (score out of six)
Site
Score

Description of Vegetation Values
Value

Carnaby’s Black-Cockatoo

Baudin’s Black-Cockatoo

Forest Red-tailed Black-Cockatoo

0

Nil

No foraging value. No
Proteaceae, eucalypts or other
potential sources of food.
Examples:
•• water bodies (e.g. salt lakes,
dams, rivers),
•• bare ground, and
•• developed sites devoid of
vegetation (e.g. infrastructure,
roads, gravel pits).

No foraging value. No eucalypts
or other potential sources of
food. Examples:
•• water bodies (e.g. dams,
rivers),
•• bare ground, and
•• developed sites devoid of
vegetation (e.g. infrastructure,
roads, gravel pits).

No foraging value. No eucalypts
or other potential sources of
food. Examples:
•• water bodies (e.g. dams, rivers),
•• bare ground, and
•• developed sites devoid of
vegetation (e.g. infrastructure,
roads, gravel pits).

1

Negligible

Negligible to low foraging
value. Examples:
•• scattered specimens of known
food plants but projected
foliage cover of these is less
than two per cent. This could
include urban areas with
scattered foraging trees,
•• paddocks that are partly
vegetated with melons or
other known food-source
weeds (e.g. Erodium spp.) that
represent a short-term and/or
seasonal food source, and
•• Blue Gum plantations
(foraging by Carnaby’s BlackCockatoos has been reported
but appears to be unusual).

Negligible to low foraging value.
Scattered specimens of known
food plants (e.g. Marri and
Jarrah) but projected foliage
cover of these less than one per
cent. Could include urban areas
with scattered foraging trees.

Negligible to low foraging value.
Scattered specimens of known
food plants but projected foliage
cover of these less than one per
cent. Could include urban areas
with scattered foraging trees

2

Low

Low foraging value. Examples:
•• shrubland in which species
of foraging value, such as
shrubby banksias, with less
than ten per cent projected
foliage cover,
•• woodland/mallee of smallfruited species, and
•• paddocks with melons or
other known food source
weeds (e.g. Erodium spp.)
that represent a short-term
and/or seasonal food source.

Low foraging value. Examples:
Low foraging value. Example:
•• open eucalypt woodland (i.e.
•• woodland or forest with
Marri, Jarrah, Wandoo, Blackbutt
scattered specimens of known
or Karri). Projected foliage cover
food plants (e.g. Marri and
of these greater than one less
Jarrah) but projected foliage
than five per cent, and
cover of these greater than
•• urban areas with scattered
one less than five per cent.
food plants such as Cape
Could include urban areas with
Lilac, Eucalyptus caesia and
scattered foraging trees.
Eucalyptus erythrocorys.

3

Low to
Moderate

Low to moderate foraging
value. Examples:
•• shrubland in which species
of foraging value, such as
shrubby banksias, with ten to
20 per cent projected foliage
cover,
•• woodland with tree banksias
five to 20 per cent projected
foliage cover,
•• Eucalypt woodland/mallee of
small-fruited species, and
•• Eucalypt woodland with Marri
less than ten per cent project
foliage cover.

Low to moderate foraging
value. Examples:
•• Eucalypt woodland with
known food plants (and
in particular Marri) with
a projected foliage cover
between five to 20 per cent,
•• parkland-cleared Eucalypt
woodland/forest with known
food plants of ten to 40 per
cent projected foliage cover
(poor long-term viability
without management), and
•• younger areas of (managed)
revegetation with known
food plants of ten to 40 per
cent projected foliage cover
(establishing food sources with
good long-term viability).

Low to moderate foraging value.
Examples:
•• Eucalypt woodland with known
food plants (especially Marri and
Jarrah) of five to 20 per cent
projected foliage cover,
•• parkland-cleared Eucalypt
woodland/forest with known
food plants of ten to 40 per
cent projected foliage cover
(poor long-term viability
without management), and
•• younger areas of (managed)
revegetation with known
food plants of ten to 40 per
cent projected foliage cover
(establishing food sources with
good long-term viability).

Table 12‑7 Scoring system for the assessment of foraging value of vegetation for black cockatoos
Source: Bamford Consulting Ecologists 2018
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Vegetation composition, condition and structure (score out of six)
Site
Score

Description of Vegetation Values
Value

Carnaby’s Black-Cockatoo

Baudin’s Black-Cockatoo

Forest Red-tailed Black-Cockatoo

4

Moderate

Moderate foraging value.
Examples:
•• woodland with tree banksias
20 to 40 per cent projected
foliage cover, and
•• Eucalypt woodland/forest
with Marri 20 to 40 per cent
projected foliage cover.

Moderate foraging value.
Examples:
•• Marri-Jarrah woodland/
forest with 20 to 40 per cent
projected foliage cover,
•• Marri-Jarrah forest with 40 to
60 per cent projected foliage
cover but vegetation condition
reduced due to weed invasion
and/or some tree deaths,
•• Eucalypt woodland/forest with
diverse, healthy understorey
and known food trees
(especially Marri) of 10 to 20
per cent projected foliage
cover, and
•• orchards with highly desirable
food sources (e.g. apples,
pears, some stone fruits).

Moderate foraging value.
Examples:
•• Marri-Jarrah woodland/
forest with 20 to 40 per cent
projected foliage cover,
•• Marri-Jarrah forest with 40 to
60 per cent projected foliage
cover but vegetation condition
reduced due to weed invasion
and/or some tree deaths, and
•• Sheoak forest with 40 to 60 per
cent projected foliage cover.

5

Moderate
to High

Moderate to high foraging
value. Examples:
•• Banksia forest with 40 to 60
per cent projected foliage
cover,
•• Banksia forest with greater
than 60 per cent projected
foliage cover but vegetation
condition reduced due to
weed invasion and/or some
tree deaths, and
•• pine plantations with trees
more than 10 years old.

Moderate to high foraging value.
Examples:
•• Marri-Jarrah forest with 40 to
60 per cent projected foliage
cover, and
•• Marri-Jarrah forest with greater
than 60 per cent projected
foliage cover but vegetation
condition reduced due to
weed invasion and/or some
tree deaths.

Moderate to high foraging value.
Examples:
•• Marri-Jarrah forest with 40 to
60 per cent projected foliage
cover,
•• Marri-Jarrah forest with greater
than 60 per cent projected
foliage cover but vegetation
condition reduced due to weed
invasion and/or some tree
deaths, and
•• Sheoak forest with greater
than 60 per cent projected
foliage cover.

6

High

High foraging value. Example:
High foraging value. Example:
High foraging value. Example:
•• Banksia forest with greater
•• Marri-Jarrah forest with greater •• Marri-Jarrah forest with greater
than 60 per cent projected
than 60 per cent projected
than 60 per cent projected
foliage cover and vegetation
foliage cover and vegetation
foliage cover and vegetation
condition good with low
condition good with low
condition good with low
weed invasion and/or low tree
weed invasion and/or low tree
weed invasion and/or low tree
deaths (indicating it is robust
deaths (indicating it is robust
deaths (indicating it is robust
and unlikely to decline in the
and unlikely to decline in the
and unlikely to decline in the
medium term).
medium term).
medium term).

Table 12‑7 Scoring system for the assessment of foraging value of vegetation for black cockatoos (Continued)
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In addition to scoring vegetation, large trees (greater than 500 millimetres diameter at breast height) are assigned a
potential nesting value score as per the EPBC Act Referral Guidelines for the three threatened black cockatoo species
(DSEWPaC 2012) and the Draft Referral Guideline. These are outlined in Table 12‑8.
Score

Description of tree and hollows/activity

1

Active nest observed; adult (or immature) bird seen entering or emerging from hollow

2

Hollow of suitable size and angle (i.e. near-vertical) visible with chew marks around entrance

3

Potentially suitable hollow visible but no chew marks present; or potentially suitable hollow present (as
suggested by structure of tree, such as large, vertical trunk broken off at a height of greater than ten metres)

4

Tree with large hollows or broken branches that might contain large hollows but hollows or potential hollows
are not vertical or near-vertical; therefore, a tree with or likely to have hollows of sufficient size but not to have
hollows of the angle preferred by black cockatoos

5

Tree lacking large hollows or broken branches that might have large hollows; a tree with more or less intact
branches and a spreading crown

Table 12‑8 Scoring system for the assessment of potential nest trees for black cockatoos
Source: Bamford Consulting Ecologists

EPA Survey Limitation

Comment

Level of survey

Desktop assessment reviewed a number of Level 1 and Level 2 surveys.
The field surveys conducted included a range of targeted sampling for
conservation significant fauna. Survey intensity was deemed adequate due
to the level of survey and the number of fauna surveys previously conducted
in the region.

Competency and experience of the
consultant(s) carrying out the survey

The authors and field personnel have had extensive experience in conducting
fauna assessments, including at Perth Airport from 2008 to 2018.

Scope (what faunal groups were sampled
and were some sampling methods not able
to be employed because of constraints?)

The survey focused on vertebrate fauna.
A risk assessment approach was used for aquatic invertebrates.

Proportion of fauna identified, recorded
and or collected

All fauna observed were identified.

Sources of information e.g. previously
available information (whether historic or
recent) as distinct from new data

Extensive database and literature review, for local area, as outlined in Section
12.4.5 undertaken.

The proportion of the task achieved and
further work which might be needed

Desktop review and field survey complete.

Timing/weather/season/cycle

Present field surveys conducted in Autumn 2016 and Spring 2017, with other
surveys in the area taken place in winter, spring and summer. Autumn is the
preferred time for black cockatoo observations.

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

No disturbances affected the survey results.

Intensity (In retrospect, was the intensity
adequate?)

Survey intensity was adequate to satisfy EPA guidelines.

Completeness (e.g. was relevant area fully
surveyed)

The entire survey area was visually inspected and all major fauna habitats
sampled. Habitats likely to support conservation significant fauna were
subject to further intensive sampling.

Resources (e.g. degree of expertise
available in animal identification)

All species identified.

Remoteness and or access problems

Not applicable

Availability of contextual (e.g.
biogeographic) information

Regional information was available and consulted.

Table 12‑9 Environmental Protection Authority survey limitations assessment
Source: Perth Airport
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12.4.12 Black Cockatoo Roost Assessment

12.5 Existing Condition

The locations of known roosting sites of black cockatoos
in the vicinity of Perth Airport were obtained from the
Great Cocky Count database (BirdLife Australia and
DBCA records). Evening observations were also carried
out to determine the patterns of movement of black
cockatoos around the estate in relation to these roost
sites, and if there were further roosting sites particularly
within the NRP area.

12.5.1 Overview of Fauna Assemblage

12.4.13 Search for Other Conservation
Significant Fauna
Searching for other (non-Commonwealth significant)
fauna was carried out throughout native vegetation
when other fieldwork was conducted. This included, for
example, searching for foraging signs of Rakali (waterrat) and Quenda (Southern Brown Bandicoot) around
Munday Swamp.

12.4.14 Opportunistic Observations

The desktop study identified 204 vertebrate species as
potentially occurring in the NRP area:
•• five fish,
•• 12 frogs,
•• 42 reptiles,
•• 130 birds, and
•• 15 mammals (five introduced).
Of the potential 204 vertebrate species, 174 species (two
fish, 11 frogs, 32 reptiles, 116 birds and 13 mammals) have
been identified by observations or are considered highly
likely to be present on the estate. The desktop study also
found 19 species may have occurred within the estate
historically but are now considered to be locally extinct,
such as the emu, chuditch and numbat. Six birds have
been previously recorded but are now probably locally
extinct, leaving a current assemblage of 168 vertebrate
species. Table 12‑10 summarises the current assemblage.

Opportunistic observations were also undertaken during
other fieldwork activities. For example, waterbirds were
counted in a drain on the edge of the estate alongside
Hudswell Place on 24 March 2016.

12.4.15 Assumptions and Technical
Limitations
The EPA Guidance Statement 56 (EPA 2004) outlined
a number of limitations that may arise during surveying.
These are addressed in the context of the NRP fauna
assessment in Table 12‑9 and demonstrate the surveys
were conducted with minimal limitations.

Potential

Recorded

Highly Likely

Locally Extinct

Fish

5 (1 introduced)

1 (1 introduced)

1

1

Frogs

12

10

1

0

Reptiles

42

22

10

4

Birds

130 (6 introduced)

103 (4 introduced, 6 probably locally extinct)

13 (1 introduced)

1

Mammals

15 (5 introduced)

12 (5 introduced)

1

13

Total

204

148

26

19

Table 12‑10 Composition of vertebrate fauna assemblage of Perth Airport
Source: Bamford Consulting Ecologists
‘Potential’ species are those returned from the literature review and deemed as ‘likely’ to occur in the vicinity of the estate.
‘Recorded’ species have been detected in one or more surveys; some of these are now considered to be probably locally extinct.
‘Highly likely’ species are those not recorded but considered very likely to use the estate, at least occasionally.
‘Locally extinct’ species formerly occurred on the estate but are now absent.
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There have been several major surveys in which
vertebrate species have been recorded on the estate. It
is, however, difficult to finalise or confirm the vertebrate
assemblage of a site through sampling alone. Fauna
can often be cryptic and, therefore, difficult to detect.
There is also seasonal and annual turnover which may
mean that a full assemblage is not present at any
one sampling occasion. For example, in an intensive
trapping study, How and Dell (1990) recorded in any one
year only about 70 per cent of the vertebrate species
found over three years. In a study spanning over two
decades, Bamford et al. (2010) found that the vertebrate
assemblage varies over time and space, meaning that
even complete sampling at a set of sites only defines the
assemblage of those sites at the time of sampling.

•• some wide-ranging birds (large birds of prey, Forktailed Swift) may forage over urban areas independent
of remnant vegetation and therefore the presence of
specific remnant vegetation may be unimportant for
them, and
•• few mammals persist in urban remnants. Large
mammals (Woylies, wallabies and kangaroos) cannot
generally maintain viable populations in small reserves
with high levels of disturbance and mortality (roads,
dogs, foxes), while small mammals (Honey Possum,
Ashy-grey Mouse, dunnarts) do not persist for reasons
unknown. Some bat species do remain, as do the
Brush-tailed Possum (with sufficient large trees) and
Quenda (usually in areas of dense vegetation around
wetlands).

Therefore, it is necessary to interpret a predicted
assemblage based upon what is known of the
persistence of species and the characteristics of a site.

These trends and the characteristics of the estate
bushland (type of vegetation, size and degree of
isolation) make it possible to discuss the presence of
species recorded, and the likelihood of other species
being present. General comments with respect to
the predicted assemblage and the number of species
confirmed within each major taxonomic group are given
below.

Based upon both unpublished and published
observations (How and Shine 1999; Dell and Banyard
2000; How and Dell 2000; Bamford 2008; Bamford
and Calver 2012; Davis et al. 2012), there are some welldefined trends on the types of fauna species that persist
or do not persist in bushland remnants within urban
areas in Perth. These trends are described as follows:
•• frogs persist well where wetlands are retained, even
if wetlands are modified, and several species disperse
widely through urban areas,
•• small and especially fossorial (semi-burrowing) skinks
and legless-lizards persist very well even in urban
areas,
•• fossorial snakes persist only in very large remnants,
with the exception of Simoselaps bertholdi which
persists in small reserves and very degraded
vegetation,
•• most large reptiles (dragon lizards, monitor lizards,
large snakes) persist poorly in urban remnants, with
the exception of Tiger Snakes (around wetlands) and
Dugites,
•• sedentary, insectivorous birds (fairy-wrens, thornbill,
scrubwrens, robins, whistlers and shrike-thrush) do
poorly in urban remnants. Robins, the Grey-Shrikethrush and Western Thornbill appear especially
sensitive to habitat loss, degradation, fragmentation
and probably predation by domestic cats; while
species such as the Splendid Fairy-wren, Whitebrowed Scrubwren and Yellow-rumped Thornbill are
able to survive under some circumstances,
•• birds that are naturally mobile to exploit seasonal food
sources (honeyeaters, parrots and cockatoos) or that
are migratory (Rainbow Bee-eater, cuckoos) are able
to visit urban remnants, and these remnants can be
important for maintaining their presence within the
urban landscape,
•• birds such as the Magpie-lark, Willie Wagtail, Australian
Magpie, Australian Raven and Australasian Pipit
can benefit from urban development, especially
where open parkland is created adjacent to remnant
vegetation,

168

12.5.1.1 Freshwater fish
There are five potential species of freshwater fish, of
which one has been recorded and one is highly likely to
occur in the NRP area.
Only the introduced Mosquitofish has been recorded
and is abundant in drains around the estate. It appears
to be absent from Poison Gully Creek, which is seasonal;
Poison Gully was netted for fish in May 2016. It was
observed in Munday Swamp, which is also seasonal,
suggesting that the species may annually colonise
Munday Swamp from the network of drains that links the
swamp to nearby permanent wetlands.
Of the five potentially present species, all native, the
Swan River Goby occurs in wetlands throughout
Perth and does coexist with the Mosquitofish in some
wetlands, such as in Herdsman Lake north-west of
Perth (M. Bamford personal observation). It is therefore
considered likely to be present on the estate, but has
not been found in any drains. The remaining native
species, the Western Pygmy-perch, Nightfish and
Western Minnow, are limited to streams around Perth
with moderately good water quality, so wetlands on the
estate and within the NRP are probably unsuitable for
them.
The Black-striped Minnow (Galaxiella nigrostriata) may
have been present in Munday Swamp or similar wetlands
in the region at the time of European settlement, but
there are no records for it in the Perth region except for
one site north of Ellenbrook.

12.5.1.2 Frogs
There are 12 potential species of frogs, of which ten have
been recorded and one is considered highly likely to
occur.
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The Hooting Frog and Lea’s Froglet are unusual
records for the Coastal Plain in the Perth area, and
both were associated with Poison Gully Creek.
The one potential species that has not been recorded
(the Sand Frog) is probably not present. While it can be
mistaken in appearance for the Moaning Frog, it has a
distinctive call and, if present, should have been detected
during the aural surveys.

12.5.1.3 Reptiles
Based on database searches there are 42 potential
reptile species in the study area, of which 22 have been
recorded and ten are highly likely to occur.
The species considered highly likely to be present
may sometimes be difficult to detect. The two species
of Morethia (skink) are typically common and easily
detected in the Perth region, even in small bushland
remnants, and would generally be expected to be on the
estate, however have not been recorded.
The estate does not provide suitable habitat for the
remaining 20 potential reptile species. This includes
the Perth Lined Lerista (skink) and the Black-striped
Snake, both of which are largely confined to near-coastal
calcareous sands. The Perth Lined Lerista has only been
recorded south of the Swan River (Bush et al. 2010).
A further three species of small burrowing snakes (the
Narrow-banded Shovel-nosed Snake, Southern Shovelnosed Snake and Black-naped Snake) are considered
unlikely to be present because they persist poorly in
fragmented landscapes (How and Shine 1999). While the
fragmentation of habitat may have rendered the estate
unsuitable, they can also be difficult to find.
At least three reptile species are considered locally
extinct: the Western Swamp Tortoise (Pseudemydura
umbrina), Stimson’s Python and Carpet Python. A fourth
species, the Ringed Brown Snake (Pseudonaja modesta),
was not returned from databases searches but is
considered locally extinct in the Perth region by Dell
and Banyard (2000). The locally extinct conservation
significant species are discussed further in Section 12.5.3.

12.5.1.4 Birds
There are 130 potential species of birds, of which 6 are
introduced, 103 have been recorded and 13 are highly
likely to occur.
The assemblage appears to have been intact until
the late twentieth century, with only one bird species
definitely locally extinct (the Emu). The assemblage may
also be changing with the potential loss of some species
and the appearance of others.
Several recorded species have not been observed
on the estate in recent years, including the Inland
Thornbill, Western Thornbill, Western Spinebill, Varied
Sittella, Golden Whistler, Grey Shrike-thrush, Dusky
Woodswallow and Red-capped Robin. These are all
species that are known to survive poorly in the Perth
area because of their reliance upon large tracts of native
vegetation (Davis et al. 2012).

The Western Spinebill, Varied Sittella and Inland Thornbill
are still considered highly likely to be present or could
potentially return to the estate based on observations
made in other parts of Perth (M. Bamford pers. obs.).
However, some other previously recorded species are
now considered to be locally extinct. A few species,
including the Splendid Fairy-wren and White-browed
Scrubwren, are considered to survive poorly in the Perth
area by Davis et al. (2012) but remain common on the
estate.
Species that may have increased in abundance on the
estate include the Common Bronzewing and the three
black cockatoo species, which were not recorded in
early surveys (ATA 1994, How 1995). The Common
Bronzewing and Baudin’s Black-Cockatoo were recorded
for the first time in 2014, while the Forest Red-tailed and
Carnaby’s Black-Cockatoos were recorded in 2008, 2014
and 2016. At least in the case of the Forest Red-tailed
Black-Cockatoo, this is part of an increase in the usage
of coastal plain environments by the species.
The bird assemblage includes very few migratory species
and most are considered as vagrants. This includes
waterbirds present in very small numbers. The Rainbow
Bee-eater is an exception, being common from October
to February and breeding on the estate. It is a burrownester and nests in open sandy areas where native
vegetation has been cleared.

12.5.1.5 Mammals
There are 15 potential mammal species, of which 12 have
been recorded and one is highly likely to occur.
The native mammal assemblage has suffered a high level
of species loss with 13 native species considered locally
extinct. Two previously recorded mammal species, the
Echidna (last reported in 1995) and the Western Grey
Kangaroo (last reported in 2012) are likely to be locally
extinct.
Three bat species and the Rakali water-rat were
recorded on the estate for the first time during 2016.
The Rakali was recorded at Munday Swamp (based on
feeding signs) and was also found on the Swan River
at the Tonkin Highway crossing in 2015. The Brushtailed Possum is the one species considered likely to be
present despite not having been recorded.
The mammal assemblage includes five introduced
species. The only native mammal species that could
be described as abundant is the Quenda (Southern
Brown Bandicoot). Densities as high as 2.8 animals per
hectare (Everard and Bamford 2014) were recorded in
the Southern Aviation Support area in 2014. This high
density may be related to ongoing suppression of fox
numbers. The damp heathlands that are extensive,
especially in the south-east of the estate, provide
ideal habitat for the Quenda. Quenda have also been
observed foraging close to people at the airport’s
public viewing area around sunset.
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12.5.1.6 Invertebrates
There is no general information available for terrestrial
invertebrates on the estate, but there is some
information on invertebrates listed as priority species by
DBCA, refer to Table 12‑11.
The invertebrate assemblage may be substantially intact
but there is general evidence that lighting in urban
environments can adversely impact invertebrate fauna
(Rich and Longcore 2006). Strehlow and O’Connor
(2009) sampled Munday Swamp and three other
wetlands on the estate for aquatic invertebrates. Each
wetland had a distinctive invertebrate assemblage and
Munday Swamp was the most species rich.
No invertebrates of conservation significance were found
but the assessment did note the importance of varied
and regionally representative assemblages across the
four sites sampled. A possible decline in species richness
in recent decades was also highlighted.
In 2018, further sampling of macroinvertebrates was
conducted in two wetlands within the estate and in
the Northern Main Drain and Southern Main Drain.
The sampling found that macroinvertebrate taxa
richness at Munday Swamp had increased slightly since
previous surveys. The drains sampled were found to
support relatively high macroinvertebrate taxa richness
comparable to other drains in the Swan Coastal Plain,
with a different assemblage to the wetlands sampled.
No listed rare, threatened or priority fauna were recorded
during the 2018 study. One south-west endemic species
was recorded from Munday Swamp; the freshwater
isopod Paramphisopus palustris.
Species

DBCA Status

Synemon gratiosa (Graceful Sun-Moth)

Priority 4

Austrosaga spinifer (cricket)

Priority 3

Hyaleus globuliferus (native bee)

Priority 3

Throscodectes xiphos (cricket)

Priority 1

12.5.2 Conservation Significant Species of
the Estate
Of the 174 species of vertebrate fauna that have been
recorded on the estate, or that are highly likely to occur,
eight species are listed under the EPBC Act or WC Act
as being of conservation significance, and a further six
species are listed as priority species by the DBCA. Table
12‑12 lists those conservation significant species that are
still present or highly likely to be present and shows the
expected occurrence of each species, as categorised
below:
•• resident – species with a population permanently
present in the NRP area,
•• regular migrant or visitor – species that occur within
the NRP area regularly in at least moderate numbers,
such as part of annual cycle,
•• irregular visitor – species that occur within the NRP
area irregularly such as nomadic and irruptive species.
The length of time between visitations could be
decades but when the species is present, it uses the
NRP area in at least moderate numbers and for some
time, or
•• vagrant – species that occur within the NRP area
unpredictably, in small numbers or for very brief
periods.
The species of conservation significance recorded or
highly likely to be present comprise:
•• nine birds (eight listed under Commonwealth and/or
State legislation and one DBCA priority species),
•• two mammals (both DBCA priority species), and
•• three invertebrates (all DBCA priority species).

12.5.3 Locally Extinct Species
The fauna assessment for the NRP identified eight
conservation significant species, listed under
Commonwealth and State legislation, as being locally
extinct. Table 12‑13 summarises the suitability of Perth
Airport as potential habitat and the likelihood of these
species recolonising the NRP area.

Table 12‑11 Department of Biodiversity, Conservation and
Attractions priority invertebrate species that have been
recorded or that may occur at Perth Airport
Source: DBCA
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Presence at
Perth Airport

Expected Occurrence
at Perth Airport

S5

Recorded

Irregular visitor

S5

Highly likely

Irregular visitor

S7

Highly likely

Irregular visitor

Species

Conservation Listing

EPBC Act and WC Act Listed

EPBC Act

WC Act (Schedule)

Ardea modesta
Eastern Great Egret

Migratory

Plegadis falcinellus
Glossy Ibis

Migratory

Falco peregrinus
Peregrine Falcon
Calyptorhynchus banksii naso
Forest Red-tailed Black-Cockatoo

Vulnerable

S3

Recorded

Regular visitor

Calyptorhynchus baudinii
Baudin’s Black-Cockatoo

Endangered

S2

Recorded

Irregular visitor

Calyptorhynchus latirostris
Carnaby’s Black-Cockatoo

Endangered

S2

Recorded

Regular visitor

Apus pacificus
Fork-tailed Swift

Migratory

S5

Highly likely

Irregular visitor

Merops ornatus
Rainbow Bee-eater

Marine

N/A

Recorded

Regular migrant

DBCA Priority Species

Priority Listing

Oxyura australis
Blue-billed Duck

Priority 4

Highly likely

Irregular visitor

Isoodon obesulus fusciventer Quenda
(Southern Brown Bandicoot)

Priority 4

Recorded

Resident

Hydromys chrysogaster
Rakali (water-rat)

Priority 4

Recorded

Resident

Austrosaga spinifer
(cricket)

Priority 3

Highly likely

Resident

Hyaleus globuliferus
(native bee)

Priority 3

Highly likely

Resident

Throscodectes xiphos
(cricket)

Priority 1

Highly likely

Resident

Table 12‑12 Species of conservation significance recorded or that are highly likely to occur on the estate
Source: Bamford Consulting Ecologists

Species
Western
Swamp Tortoise
(Pseudemydura
umbrina)

EPBC Act
Listing

WC Act
Listing

Critically
Endangered

Schedule 1
(Critically
Endangered)

Suitability of Perth Airport habitat and likelihood of species
colonisation
The presence of the Western Swamp Tortoise on the airport has
never been confirmed. There is one anecdotal report of a specimen
found possibly in the 1970s, but this cannot be validated or disproven.
The species is now confined to captive populations with small wild
populations at wetlands north of Perth. It is unlikely to naturally disperse
and would need to be deliberately released into a new habitat.
The State Recovery Plan for the Western Swamp Tortoise (DEC 2010)
identifies a potential translocation area for the species within Perth
Airport. This area is outside the NRP area and to the north of the estate.
Munday Swamp has some of the characteristics of sites where the
species persists, being a seasonal freshwater wetland on the eastern side
of the Swan Coastal Plain. However, the potential for Munday Swamp
as a translocation site appears to be low, given the small size of the
wetland, the presence of the Long-necked Tortoise (Chelodina colliei;
a possible competitor and predator) and the limited extent and poor
condition of adjacent upland environments (used by the species for
summer aestivation). No translocations of Western Swamp Tortoise have
occurred into this area, and Perth Airport does not support any areas on
the airport as potential locations. Therefore, there are no plans for this to
occur and other off airport sites should be considered by the State.

Table 12‑13 Suitability of the airport estate for locally extinct species
Source: Bamford Consulting Ecologists
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EPBC Act
Listing

WC Act
Listing

Chuditch
(Dasyurus
geoffroi)

Vulnerable

Schedule 3
(Vulnerable)

The Chuditch once occurred throughout the Perth area but now persists
only in southern forests and woodlands, including areas directly east
of Perth. There have been several recent records of individuals in Perth
suburbs, so there is a possibility of the species accessing the estate.
However, the area of native vegetation on the estate is too small to
support the species, as a home range of several hundred hectares is
needed. Individuals would therefore be unlikely to remain and would not
be able to establish a viable population.

Numbat
(Myrmecobius
fasciatus)

Vulnerable

Schedule 2
(Endangered)

The historic presence of the Numbat in Perth is uncertain, and the
species now only occurs in reserves south-east of Perth. Dispersing
individuals are very unlikely to reach the Perth area. The estate does not
provide suitable habitat (with high concentrations of termites) and the
amount of native vegetation within the estate is too small to support a
viable population.

Western
Ringtail Possum
(Pseudocheirus
occidentalis)

Vulnerable

Schedule 1
(Critically
Endangered).

The species is extinct in the Perth region, with the nearest populations
found 100 kilometres south of the airport. The species typically occurs
in Peppermint (Agoonis flexuosa) woodland, which does not occur at
Perth Airport. Natural colonisation is extremely unlikely.

Woylie
(Bettongia
penicillate)

Endangered

Schedule 1
(Critically
Endangered)

The species is extinct in the Perth region. Natural populations are
only known in reserves 100 kilometres to the south-east of Perth
and predator-exclusion reserves on the outskirts of Perth. Natural
colonisation on the estate is highly unlikely due to the lack of
connectivity to existing habitat and the feral predators present within
the estate.

Quokka (Setonix
brachyurus)

Vulnerable

Schedule 3
(Vulnerable)

The Quokka is extinct in the Perth region but persists in some
escarpment valleys to the south-east of Perth. The species has been
seen around Canning Dam, 30 kilometres south-east of the airport.
Natural colonisation is highly unlikely due to lack of habitat connectivity
and the feral predators within the estate.

Schedule 2
(Endangered)

The species was probably originally widespread in seasonal wetlands
across the coastal plain, but is now confined to a single wetland north
of the Perth region suburbs. It could not recolonise naturally and would
be very unlikely to survive if introduced at the airport due to altered
hydrology and the presence of the introduced Mosquitofish Gambusia
holbrooki within wetlands on the estate.

Schedule 6
(Conservation
Dependent)

The species once occurred throughout the Perth area but now persists
only in southern forests and woodlands, including directly east of Perth
and in remnant woodlands around Mandurah (south of Perth). There are
occasional anecdotal reports of individuals in peri-urban suburbs such
as Kalamunda, which is within ten kilometres of airport. Individuals are
unlikely to be able to access the airport bushland due to limited habitat
connectivity. It is unlikely that a viable population could be supported on
the estate as each female requires an exclusive home range of between
20 to 70 hectares.

Species

Black-striped
Minnow
(Galaxiella
nigrostriatal)

Southern
Brush-tailed
Phascogale
(Phascogale
tapoatafa)

Endangered

Suitability of Perth Airport habitat and likelihood of species
colonisation

Table 12‑13 Suitability of the airport estate for locally extinct species (Continued)

172

New Runway Project | Preliminary Draft Major Development Plan May 2018

12 Fauna

12.5.4 Field Survey Results

Ecology

Specific field surveys for the NRP were completed
during March and April of 2016.

•• all species are long-lived with low annual reproduction
rates and cannot, therefore, rapidly increase their
population size,
•• Carnaby’s and Baudin’s Black-Cockatoos undergo
regular, seasonal migration between breeding and nonbreeding areas,
•• Forest Red-tailed Black-Cockatoos are currently
considered not to undergo regular migration. In
recent years there appears to have been a distinct
expansion of the range of this species on to the Swan
Coastal Plain, including many suburbs within the Perth
metropolitan area, and
•• in recent years there have been considerable shifts
in the breeding ecology, distribution and movement
patterns of Forest Red-tailed and Carnaby’s BlackCockatoos. These may be a response to habitat
degradation clearing and/or climatic factors.

The aim of surveys was to:
•• complement the previous survey work conducted,
•• confirm the presence of species not previously
recorded (but expected),
•• review the habitats suitable for black cockatoos, and
•• search for further evidence of conservation
significant fauna.
A further black cockatoo foraging habitat assessment
was undertaken in February 2018.

12.5.4.1 Acoustic Surveys for Bats
Four bat species were recorded from the Munday Swamp
area. This brings the number of bat species recorded
on the estate to five, with only two species recorded
previously. All are likely to forage widely over native
vegetation, and to roost in tree hollows, including in the
NRP area.

12.5.4.2 Aural Surveys for Frogs
Six frog species were recorded during aural surveys. This
included two species not previously recorded on the
estate: the Hooting Frog and Lea’s Froglet. The Hooting
Frog was present along Poison Gully Creek immediately
east of Abernethy Road and while not found west of
the road (and, therefore, not on the estate), individuals
(including tadpoles) are very likely to pass through the
drain under the road. Lea’s Froglet was calling from a
series of dams alongside Poison Gully Creek west of
Abernethy Road. These dams appear to be immediately
outside the estate but at least some of the frogs appeared
to be calling from dense grass along the fence line.

12.5.4.3 Black Cockatoo Foraging Habitat
Assessment
The black cockatoo foraging habitat assessment focused
on the three species of black cockatoo that occur in
the south west of Western Australia and are considered
regular (Carnaby’s Black-Cockatoo and Forest Red-tailed
Black-Cockatoo) and irregular (Baudin’s Black-Cockatoo)
visitors to the NRP area.
The DEE provides guidelines for the referral of actions,
that may result in impact to black cockatoos, for
assessment under the EPBC Act. The March 2016 survey
and subsequent analysis was conducted with strong
reference to the existing guidelines (DSEWPaC 2012)
and the February 2018 survey to the Draft Referral
Guideline (DEE 2017) that was released in late 2017.
There is considerable published information on the
ecology of, and threats to, the three black cockatoo
species, with a significant amount of this contained in
each of the individual species entries on the ‘Species
Profile and Threats Database’ (DEE 2018a, b, c). From
this information several points of relevance related
to ecology, key habitat requirements and threatening
processes, for assessing the potential value of the NRP
area for black cockatoos, are noted below.

Key habitat requirements
•• all species are reliant on large tree-hollows in
Eucalypts, in which they breed. Each species has its
own preference for nesting tree species and its own
geographical breeding range (although these overlap
between species). There is a sound understanding of
these preferences, and
•• all species primarily feed on plant seeds and flowers,
but also consume wood-boring insect larvae when
available. Each species has its own preference for food
plant species (with considerable overlap). There is a
sound understanding of these preferences.
Key threats
•• key threatening processes include illegal shooting,
habitat loss, habitat degradation, nest hollow
shortage, competition for available nest hollows from
other parrots and feral honeybees (Apis mellifera),
and illegal trade.
An assessment for each of the three black cockatoo
species has been undertaken.
Carnaby’s Black-Cockatoo
Foraging habitat for Carnaby’s Black-Cockatoo is
present in the NRP area. This is predominantly due to the
presence of several plant species known to be mainstays
of the Carnaby’s Black-Cockatoo diet including Banksia
attenuata, B. menziesii, B. ilicifolia and Marri (Phoenix
Environmental Sciences 2016). These trees are present
in variable densities across the NRP area. An assessment
of the foraging value of vegetation for Carnaby’s
Black-Cockatoo in the NRP area, in accordance with
the scoring system described in Table 12‑7, is provided
in Figure 12‑2 and Figure 12‑3 and summarised in Table
12‑14. This identifies that the majority of vegetation
within the NRP area is considered to have no or
negligible to low foraging vegetation characteristics.
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Foraging score based on
vegetation characteristics
(out of six)

Area
(hectares)

Per cent

50.1

17

180.5

61

13.6

5

9.1

3

4 – Moderate

16.6

6

5 – Moderate to high

23.1

8

0

0

293

100

0 – No
1 – Negligible to low
2 – Low
3 – Low to moderate

6 – High
Total

The potential number of nest trees (large trees, greater
than 500 millimetre diameter at breast height) and score
for black cockatoos (in accordance with the scoring
system shown in Table 12‑8) within the NRP area is
represented in Figure 12‑4, Figure 12‑5 and summarised
in Table 12‑16. Of these 142 trees, 111 were Marri and 31
Jarrah trees.

Table 12‑14 Summary of Carnaby’s Black-Cockatoo
vegetation characteristics foraging habitat in the New
Runway Project area
Source: Bamford Consulting Ecologists 2017

During the 2016 field survey, there were no observations
of black cockatoos foraging, but there were fresh
feeding signs of Carnaby’s and Forest Red-tailed
Black-Cockatoos in areas of Banksia, Marri and under
pines along the northern boundary of the estate near
Kalamunda Road. During the 2014 surveys (Everard
and Bamford 2014), a flock of about 100 Carnaby’s
Black-Cockatoos was regularly seen across the estate,
including in the NRP area. A “large flock” of this species
was reported by airport staff in April 2016.
It is considered that Carnaby’s Black-Cockatoo is unlikely
to currently breed in the NRP area, the airport estate
or within five kilometres. Even so, a context score of
three (out of three) has been assigned because of the
high proportion of regional native foraging vegetation
present within the NRP area and the extent of clearing
in the surrounding area. The NRP area was assigned a
species density score for Carnaby’s Black-Cockatoo of
one (out of one). These values have been added on to
the vegetation characteristic scores of low to moderate
and above to yield the overall foraging value scores and
areas, as presented in Table 12‑15.

Foraging score based on vegetation
characteristics (out of six)
0 – No
1 – Negligible to low
2 – Low
3 – Low to moderate
4 – Moderate

Area
(hectares)

1 - Active nest observed

0

2 – Suitable hollow with visible chew marks

0

3 – Potentially suitable hollow but no chew marks

12

4 – Tree with large hollows but hollows not suitable

13

5 – Tree lacking large hollows or broken branches

117

Total

142

Table 12‑16 Numbers of potential nest trees of each score
for black cockatoos in the New Runway Project area
Source: Bamford Consulting Ecologists 2017

No roosting activity was found in the estate. With
respect to Carnaby’s Black-Cockatoo, it does not
currently breed in the NRP area or the wider airport
estate. Limited suitable habitat is present and the
species does breed elsewhere on the coastal plain in
small numbers. While there are 142 trees that meet the
basic criterion of 500 millimetres diameter at breast
height, only five Marri and four Jarrah were given a
rank of three on the scale defined in Table 12‑8. Thus,
only nine trees had hollows that might be useful to the
species (or to other black cockatoos).

Site Context
(0 to three)

Score including
context and density

Area
(hectares)

6 – High
Total

Density / presence
(0 to one)

7

9.1

8

16.6

23.1

9

23.1

0

10

0

50.1
180.5

N/A

13.6
9.1
16.6
3

5 – Moderate to high

Number
of trees

Potential nest tree score

1

293

Table 12‑15 Summary of Carnaby’s Black-Cockatoo foraging value assessment in the New Runway Project area
Source: Bamford Consulting Ecologists 2017
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Carnaby’s Black Cockatoo
Foraging Habitat
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Figure 12‑2 Carnaby’s Black-Cockatoo foraging
habitat in the north of the New Runway Project area
Source: Bamford Consulting Ecologists, 2018
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Carnaby’s Black Cockatoo
Foraging Habitat
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2: Low foraging value
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5: Moderate to High foraging value
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Figure 12‑3 Carnaby’s Black-Cockatoo foraging
habitat in the south of the New Runway Project area
Source: Bamford Consulting Ecologists, 2018
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Figure 12‑4 Locations of potential nest trees for black
cockatoos in the north of the New Runway Project area
Source: Bamford Consulting Ecologists 2017
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Figure 12‑5 Locations of potential nest trees for black
cockatoos in the south of the New Runway Project area
Source: Bamford Consulting Ecologists 2017
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Forest Red-tailed Black-Cockatoo

The Forest Red-tailed Black-Cockatoo is less reliant
on coastal plain Banksia Woodlands than Carnaby’s
Black-Cockatoo, but more reliant on Marri woodlands
and forests of the nearby escarpment. As such the site
context score is assessed as two (out of three). The
Forest Red-tailed Black-Cockatoo receives a presence
score of one (out of one) as it is regularly present at the
airport. The overall assessment of foraging value for the
Forest Red-tailed Black-Cockatoo is provided in Table 12‑18.

Since 2010, the Forest Red-tailed Black-Cockatoo has
undergone an influx onto the coastal plain in the Perth
area. It was not recorded on the airport in early surveys
but has been a regular visitor since 2008. It is now
considered a visitor to the NRP area and the airport
estate. Small numbers of Forest Red-tailed BlackCockatoos occur around the estate fairly consistently,
with flocks of two to five birds seen daily around the
Brearley Avenue and Dunreath Avenue intersection in
May 2016.
Foraging habitat for Forest Red-tailed Black-Cockatoo
was present in NRP area, largely due to the occurrence
of Marri and Jarrah, known to be a mainstay of the
Forest Red-tailed Black-Cockatoo diet. The foraging
value of vegetation for Forest Red-tailed Black-Cockatoo
in the NRP area is provided in Figure 12‑6 and Figure
12‑7 and summarised in Table 12‑17 and Table 12-18. A
significant proportion of the NRP area is of no value in
terms of foraging vegetation characteristics.
Forest Red-Tailed Black-Cockatoo
Foraging score based on
vegetation characteristics
(out of 6)

Area
(hectares)

Per cent

235.4

80

1 – Negligible to low

27.7

9

2 – Low

8.4

3

3 – Low to moderate

10.2

3

4 – Moderate

9.3

3

5 – Moderate to high

2.3

1

0

0

293

100

0 – No

6 – High
Total

Source: Bamford Consulting Ecologists 2017

0 – No

Area
(hectares)

27.7

2 – Low

8.4

3 – Low to moderate

10.2

4 – Moderate

9.3

Site Context
(0 to 3)

Total

Density / Presence
(0 to 1)

Score Including
Area
Context and Density (hectares)

N/A

6

10.2

7

9.3

2.3

8

2.3

0

9

0

2
6 – High

Baudin’s Black-Cockatoo habitat is primarily species of
tall Eucalypt forests of the South-West, and Perth is at the
northern limit of its range. It is present, and breeds, in the
forests of the escarpment east of Perth. It is considered
an irregular visitor to the airport, with its presence only
being recorded once (Everard and Bamford 2014). The
single record was of distinctive foraging signs on Marri
fruit under one tree and these could have been made by
a few birds in one feeding session.

235.4

1 – Negligible to low

5 – Moderate to high

During the 2016 survey, the only observations of birds
during evening roost surveys was of two Forest Redtailed Black-Cockatoos flying east at the intersection
of Abernethy and Grogan roads at sunset on 10 March.
These birds were most likely to be flying to the roost in
Maida Vale; this roost site was visited later that evening
and contained about 30 birds. Other known roost sites
(DBCA Great Cocky Count records) used by black
cockatoos in the region are in:
•• Lathlain (the Lathlain Football Oval),
•• Victoria Park (Raphael Park), and
•• Bentley (Curtin University).
Baudin’s Black-Cockatoo

Table 12‑17 Summary of Forest Red-tailed Black-Cockatoo
vegetation characteristics foraging habitat in the New
Runway Project area

Foraging score based on vegetation
characteristics (out of 6)

With respect to nesting habitat, the Forest Red-tailed
Black-Cockatoo does not currently breed in the NRP
area or airport estate. Limited suitable habitat is present
and the species does breed elsewhere on the coastal
plain in small numbers. The location of identified nesting
trees is provided in Figure 12‑4 and Figure 12‑5. As with
Carnaby’s Black-Cockatoo, only nine trees had hollows
that might be useful to the species (or to other black
cockatoos).

293

1

21.8

Table 12‑18 Summary of Forest Red-tailed Black-Cockatoo foraging value assessment in the New Runway Project area
Source: Bamford Consulting Ecologists 2017
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Figure 12‑6 Forest Red-tailed Black Cockatoo foraging
habitat in the north of the New Runway Project area
Source: Bamford Consulting Ecologists 2017
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Forest Red-tailed Black Cockatoo
Foraging Habitat
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Figure 12‑7 Forest Red-tailed Black Cockatoo foraging
habitat in the south of the New Runway Project area
Source: Bamford Consulting Ecologists 2017
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The species has never been observed on the NRP area
or the airport estate. Given the number of surveys
undertaken by zoologists over the past decade
(Table 12‑4), it clearly visits very infrequently and in
small numbers. Because the estate is so little-used by
the species, it has not been considered further in terms
of a foraging habitat assessment.

The extent of foraging habitat in surrounding suburbs
adds to the context value of the black cockatoo habitat.
Therefore, the context value is three for Carnaby’s. For
species presence, Carnaby’s receives an additional score
of one. As a result, for Carnaby’s, any score of three or
greater out of six for vegetation characteristics can have
an additional four points, as shown in Table 12‑15.

It is noted that the Forest Red-tailed Black-Cockatoo
has only recently (since about 2010) been recorded
regularly on the coastal plain in the Perth area, including
on the estate, and previously was also restricted to
Eucalypt forests. The possibility of Baudin’s BlackCockatoo making a similar behavioural change has been
considered, but it is considered unlikely due to Baudin’s
being a more specialised feeder in comparison to the
Forest Red-tailed Black-Cockatoo.

The Forest Red-tailed Black-Cockatoo has lower
context and presence scores than Carnaby’s. The Forest
Red-tailed receives a context score of two as they are
less reliant on coastal plain Banksia Woodlands than
Carnaby’s, but more reliant on Marri woodlands and
forests of the nearby escarpment. The Forest Red-tailed
receives a presence score of one as it is regularly present
at the estate. This scoring is reflected in Table 12-18.

With respect to nesting habitat, Baudin’s Black-Cockatoo
does not currently breed within the estate and it seems
unlikely it will do so. The other two black cockatoo
species (Carnaby’s Black-Cockatoo and Forest Redtailed Black-Cockatoo) have begun to breed on the
coastal plain in the Perth area in small numbers, showing
some ecological flexibility, but the more specialised
foraging behaviour of Baudin’s Black-Cockatoo means
it is less likely to make this change. There is limited
foraging habitat in the area to support breeding.
As with foraging habitat, potential nesting habitat was
not considered with respect to Baudin’s Black-Cockatoo
because of its low usage of the estate.

No black cockatoo species are considered to nest within
the NRP area or airport estate. While there are 142 trees
that meet the basic criterion of 500 millimetre diameter
at breast height, only nine trees had hollows that might
be useful to the species.

12.5.4.4 Motion-sensitive Cameras
The motion-sensitive cameras set at Munday Swamp
recorded only Quenda (three records at one camera and
one record at another), Black Rat (one record) and a
feral cat (one record). Examples of photographic records
are shown in Figure 12‑8 and Figure 12‑9.

Black-Cockatoo Foraging Habitat Assessment Summary
The NRP area contains areas of foraging habitat for black
cockatoos and this was assessed for the two species
considered regular visitors: Carnaby’s Black-Cockatoo
and Forest Red-tailed Black-Cockatoo. Baudin’s BlackCockatoo is an irregular visitor that has never been
observed on the NRP area. Because the estate is so
little-used by the species, it was not considered further in
terms of a foraging habitat assessment.
The foraging habitat assessment for Carnaby’s Black
Cockatoo determined there is 48.8 hectares of ‘low to
moderate’ to ‘high’ foraging habitat (score of three to
five foraging value) within the NRP area. Areas of ‘low to
moderate’ to ‘high’ foraging habitat for the Forest Redtailed is much smaller (21.8 hectares).

Figure 12‑8 Feral Cat at Munday Swamp captured by
motion-sensitive camera
Source: Bamford Consulting Ecologists 2017

Due to the overlap between areas of Carnaby’s habitat
and Forest Red-tailed habitat, the total area providing
habitat for the two species of black cockatoo with a
foraging score of three to five is 51 hectares.
Foraging value scores out of a maximum of six are based
upon the type and condition of the vegetation and are
only part of the calculation needed for the determination
of offsets. As outlined in Section 12.4.11, scores out of
three and out of one are needed for context and species
density and presence respectively in order to be able to
calculate environmental offsets.
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Figure 12‑9 Quenda in Munday Swamp captured by
motion-sensitive camera
Source: Bamford Consulting Ecologists 2017
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12.5.4.5 Searching for Other Conservation
Significant Fauna

Species

Mammals

Pacific Black Duck

Evidence of Quenda was found throughout the NRP
area and in all locations visited. Fauna relocation carried
out within the estate in January to May 2016 found
Quenda to be using any available shelter, even amongst
the carparks and light industry development south of
Terminal 1.

Grey Teal

Feeding signs (gnawed claws of a gilgie) of the Rakali
water-rat were found amongst paperbark trees in
Munday Swamp shown in Figure 12‑10. The swamp
was dry at the time so presumably the Rakali had
been present the previous spring. Munday Swamp
is part of a network of wetlands that extends to the
east of Abernethy Road and it is likely that Rakali live
throughout this system.

Australian Wood Duck

Count
70
5
30

Pink-eared Duck

2

Hardhead

1

Hoary-headed Grebe

2

Australasian Grebe

6

Purple Swamphen

4

Eurasian Coot

2

White-faced Heron

2

Australian Reed-Warbler

2

Table 12‑19 Waterbirds counted at the Hudswell Terrace
wetland on 24 March 2016
Source: Bamford Consulting Ecologists 2017

12.5.5 Fauna Values of the Estate
12.5.5.1 Assemblage Characteristics

Figure 12‑10 Feeding signs of Rakali in Munday Swamp
Source: Bamford Consulting Ecologists 2017

Reptiles
No significant reptiles were found during searching and
the previous conclusion (Everard and Bamford 2014)
that the Black-striped Snake and Perth Lined Lerista do
not occur on the estate was supported.
Freshwater fish
No native freshwater fish were found.

12.5.4.6 Opportunistic Observations
Opportunistic observations contributed to a general
understanding of the fauna assemblage of the estate
by adding three waterbird species to the long-term list,
and providing support for the likely local extinction of
several land birds. A recently active Wedge-tailed Eagle
nest was recorded, confirming that the species had
bred within the NRP area in spring 2015. Wedge-tailed
Eagles, while protected, are not of Commonwealth-listed
conservation significance.

The fauna assemblage of the estate and within the NRP
area is broadly typical of the eastern Swan Coastal Plain
in the Perth region and is substantially intact, with the
loss of some species (mostly mammals but also some
reptiles and birds). Notable is the apparent recent
decline and probably local extinction of several bird
species, likely due to the progressive loss of habitat in
and around the estate. However, a high proportion of
species with the potential to be present (based upon
databases for the greater region) has been confirmed
to be present and some species that have not been
confirmed are considered ‘highly likely’ to be present.
While broadly typical of the region, the fauna
assemblage is unusual in that it lies within a landscape
of extensive development, with the result that there are
few, if any, examples of comparable assemblages nearby.
There is extensive forest just a few kilometres to the
east along the Darling Escarpment, but this supports a
different fauna assemblage. Swan Coastal Plain native
vegetation within 12 kilometres of the estate is highly
cleared and fragmented (see Section 12.5.5.6), with
resultant extensive loss of fauna.

Observations also included a count of waterbirds on a
wetland adjacent to Hudswell Terrace on the eastern side
of the NRP area. This wetland is linked to a drain that
extends into the NRP area. Waterbirds present on 24
March 2016 are listed in Table 12‑19.
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12.5.5.2 Vegetation Substrate Associations
Principal vegetation substrate associations (VSAs)
across the estate and the NRP area are:
•• built environments - buildings, carpark, roads and other
paved areas, with some lawns and planted gardens of
variable size,
•• cleared areas - these support weeds such as Veldt
Grass and may have the occasional remnant or
introduced trees,
•• woodlands - these consist of Marri/Banksia woodlands
with occasional Jarrah over a rich understorey which
in some places is weed-invaded and dieback affected.
In some areas, Marri occurs almost exclusively, while
in others the overstorey consists almost entirely of
Banksia attenuata and Banksia menziesii,
•• damp heaths - these are dominated by shrubby
Myrtaceae and are extensive in the south of the NRP
area,
•• riparian woodlands of Flooded Gum and Paperbarks
- mainly around Munday Swamp but also smaller
examples in low-lying areas mostly within the NRP area
and along Poison Gully Creek, and
•• wetlands including Poison Gully Creek and drains there is a network of drains across the estate. Most
wetlands are seasonal and have some vegetation such
as Bulrush Typha spp.
With the exception of built environment and cleared
areas, all VSAs are poorly-represented in the immediate
region (e.g. within 12 kilometres radius). The value of
each VSA is discussed in Section 12.5.5.3 followed by
regional vegetation context analysis.

12.5.5.3 Patterns of Biodiversity Across the
Landscape
The results of systematic sampling in 2008 and 2014,
and interpretation of VSAs with respect to the habitat
requirements of fauna, make it possible to provide
some broad conclusions concerning how biodiversity is
organised across the estate and NRP area.
Built environments are of low value for fauna. However,
the gardens that are often part of built environments
provide habitat that will support populations of some
species and allow species to move through otherwise
hostile environments.
Cleared areas are of low value for fauna. While such
cleared areas are the primary nesting habitat of the
Rainbow Bee-eater, the species is widespread and such
nesting habitat is not limited in the region. Cleared areas
near Poison Gully Creek that have been planted with
ornamental trees at some stage and a grove of Cape
Lilac trees is used for foraging by the Forest Red-tailed
Black-Cockatoo. The Wedge-tailed Eagle nest found in
2016 was located in a single Marri in a cleared area within
the NRP area.
Woodlands support the greatest range of reptile and
bird species, including many of conservation significance.
All three black cockatoo species have been recorded
foraging in the woodlands of the estate. Carnaby’s focus on
areas with a high proportion of Banksia, while the Forest
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Red-tailed and Baudin’s favour Marri. The woodlands
also potentially provide nesting sites for black cockatoos.
Woodlands support the Quenda and are where many of
the frogs spend their non-breeding season. Priority listed
invertebrates are most likely to occur in woodland areas.
The rich assemblage of flowering plants in woodlands
supports nectarivorous fauna from birds to insects.
Damp heaths provide dense cover favoured by some birds
(e.g. Splendid Fairy-wren and White-browed Scrubwren)
and the persistence of these species may depend upon
this sort of shelter. Quenda are also abundant in this dense,
low vegetation. Some potential for short range endemic
invertebrates also exist in these areas.
Riparian woodlands often provide dense cover for
species such as Quenda and Rakali, and the seasonally
damp soils may support short range endemic
invertebrates. A few reptile species appear to be most
common in Riparian woodlands and the Flooded Gum
(Eucalyptus rudis) readily forms hollows used by a range
of fauna. This potentially includes the black cockatoos.
Wetlands support seasonal breeding by frogs,
aquatic invertebrates, the Rakali and small numbers
of waterbirds. Long-necked Tortoises are abundant in
wetlands around the estate: in one sparsely-vegetated
drain of about 200 metres in length, 28 tortoises were
removed in one evening in June 2014.
Munday Swamp is the largest of the wetlands. Poison
Gully Creek is also of interest as it is an extension of an
escarpment-drainage line onto the Coastal Plain and
potentially supports aquatic invertebrates normally
associated with the escarpment. Drains, while artificial,
provide a network along which aquatic fauna and fauna
associated with riparian vegetation can move through
the landscape.

12.5.5.4 Ecological Processes Upon Which the
Fauna Depend
A number of ecological processes are likely to be
asserting a strong influence upon the fauna assemblage
by virtue of the estate’s location and management.
Feral species are subject to some control, and the
suppression of fox numbers in particular probably
explains the abundance of Quenda across the estate.
Feral cats appear to be abundant, which may also be
a consequence of fox control, with the impact of cats
unknown. They can cause the extinction of reptile and
bird populations in small areas (Bamford 2008; Bamford
and Calver 2012), but it is not known if this effect would
operate on the scale of the estate bushland. Mosquitofish
are very abundant in drains and may be having an effect
on aquatic fauna.
The fauna assemblage on the estate has limited
connectivity with other areas of native vegetation and
this is mainly to the east, where the vegetation and soils
differ markedly to those of the estate. This emphasises
the isolation. Within the estate, however, connectivity
is important in ensuring that fauna can move between
fragments of native vegetation. The native vegetation
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within the estate is effectively a network which
supports more species than if these fragments of native
vegetation were more isolated from each other.

The assemblage is supported by a range of VSAs
which are important for different components of the
assemblage. Woodlands support black cockatoos,
and Poison Gully Creek is of interest for supporting an
outlying population of a frog species and invertebrates.
Drains, while artificial, may be important for facilitating
fauna movements through the landscape. Ecological
processes of particular importance with respect to the
fauna assemblage include feral species and hydrology.

Much of the estate is low-lying with the result that
many of VSAs are linked to hydrology and sensitive to
hydrological change. This is especially important not just
for those VSAs that are clearly groundwater dependent
(Wetlands, Riparian Woodlands and Damp Heath) but
also for the main woodland areas where trees such as
Banksias can be affected by groundwater change.

12.5.5.6 Regional Vegetation Context Analysis
The amount of land within a 12-kilometre radius of the
NRP area that is managed for conservation by the DBCA
(including Regional Parks) is 4,685.3 hectares or 10.4
per cent, as shown in Table 12‑20 and Figure 12‑11. This is
mostly for conservation but includes small areas of State
Forest, and areas for recreation and management.

Recent fires have occurred across the estate including
in the southern position of the NRP area. Such fires can
have both positive and negative effects on biodiversity.
There is evidence that most fires on the estate have
burnt only small sections, likely due to effective fire
suppression and the bushland being fragmented. Such a
pattern of small fires results in a mosaic of fire ages and
is likely to benefit the fauna assemblage.

The NRP area lies within the Southern River Complex of
the Heddle vegetation type classification system. The
293-hectare study area represents 0.6 per cent of land
but 3.1 per cent of the Southern River Complex within a
radius of 12 kilometres. Only 94 hectares or one per cent
of this vegetation type is managed for conservation within
12 kilometres of the NRP area and the surrounding area
is heavily developed for residential and industrial uses.

12.5.5.5 Summary of Fauna Values
The fauna assemblage of the estate is substantially intact
but probably still losing species, and is unusual because
of extensive regional clearing and development. It
includes significant species, the most notable being the
black cockatoos.

Within 12 Kilometres Radius
Land Use
12 kilometre radius around airport

Hectares

Per Cent
Of Radius

Southern River Complex
Within 12 Kilometres Radius
Hectares

Per Cent
Of Radius

45,237

100.0

9,452

20.9

293

0.6

293

3.1

4,685.3

10.4

31

1.0

•• National Park

2,436

5.4

•• State Forest

183

0.4

•• Regional Park

1,715

0.1

55

0.6

•• Parklands and recreation

46

0.1

•• Other flora and fauna conservation

281

0.6

26

0.3

•• Miscellaneous use (e.g. communications, operations
centre, Agriculture Protection Board, WA
Herbarium)

24.3

0.1

13

0.1

New Runway Project area
DBCA managed land:

Table 12‑20 Regional vegetation context analysis
Source: Bamford Consulting Ecologists 2017
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Figure 12‑11 Regional vegetation context map
Source: Bamford Consulting Ecologists 2017
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12.6 Impact Assessment
Potential impacts to fauna have been assessed using
significance criteria and with consideration of relevant
threatening processes. The assessment includes particular
consideration of at-risk conservation significant fauna
and potential impacts to the fauna of Munday Swamp.
Impacts have been determined with the assumption that
standard mitigation measures, such as implementation
of management plans, will be in place during the
construction and operational phases of the NRP and,
where relevant, additional mitigation measures have
been identified.

12.6.1 Significance Criteria
The fauna impact assessment comprises two phases that
assess the impact of the threatening processes on:
•• individual taxa/groups considered to be most at risk
(i.e. those identified in Section 12.5.2), and
•• the entire fauna assemblage.
Table 12‑21 summaries Perth Airport’s criteria for
determining the significance of potential impacts to
fauna from the NRP.
Impact
Category

Observed Impact

Critical
(Major
adverse)

Taxon extinction (i.e. extinction of species,
sub-species or of a recognisably discrete
genetic population) or change in viability or
conservation status of taxon. Impact critical
to decision-making process and cannot be
mitigated. Receptors may be significant at
legislative level (eg EPBC Act and WC Act).

High
Adverse

Permanent population decline greater than
ten per cent within 12 kilometres resulting in
change in viability or conservation status of
population. Impact important to decisionmaking process and cannot be mitigated.
Receptors may be significant at state level
(e.g. Priority species).

Moderate
Adverse

Permanent population decline of one to
ten per cent within 12 kilometres; change in
viability or conservation status of population
considered unlikely. Important to decisionmaking process but management and
mitigation possible.

Minor
Adverse

Short-term population decline (recovery after
end of project) within NRP area, no change in
viability of conservation status of population.
Where environment permanently altered, no
change in viability or conservation status of
population and population decline of less
than 1 per cent within 12 kilometres.

Negligible

Effectively no population decline; at most
few individuals impacted and any decline in
population size is the normal range of annual
variability.

The assessment of the impacts relies upon impactsignificance criteria quantified on the basis of predicted
population change as outlined in Table 12‑21. Population
change can be the result of direct habitat loss or impacts
upon ecological processes, and the significance of
population change is contextual.
The EPA (2004) suggests that the availability of fauna
habitats within a radius of 15 kilometres can be used as
a basis to predict low, moderate or high impacts. In this
case, a high impact is where the impacted environment
and its component fauna is rare (less than five per cent
of the landscape within a 15-kilometres radius or within
the bioregion); whereas a low impact is where the
environment is widespread (ten per cent of the local
landscape). Under the Ramsar Convention, a wetland
that regularly supports one per cent of a population of a
waterbird species is considered to be significant. These
provide some guidance for impact assessment criteria,
but are really only appropriate when considering very
large proposed developments in expansive and fairly
uniform environments.
In the case of the NRP area, within a highly-altered
landscape and an abrupt change in landform about five
kilometres to the east (the Darling Escarpment), a 12
kilometre radius is considered appropriate for context.
In the criteria presented in Table 12‑21, the significance
of impacts is based upon estimated percentage fauna
population decline within the immediate area of the
surroundings, and upon the effect of the decline
upon the conservation status of a recognised taxon
(recognisably discrete genetic population, sub species or
species). Percentage declines are only estimated on the
basis of distribution of a species derived from the extent
of available habitat.
In addition, the DEE (2013) provides guidance for the
significance of impacts in relation to Matters of National
Environmental Significance (MNES) species listed under
the EPBC Act, and provides guidance specific to black
cockatoos (DEE 2012). These guidance statements
do little to quantify the significance of impacts, but in
general state that an action is likely to have a significant
impact if it results in a population decline or decline in
population viability with respect to MNES. Unlike the
EPA (2004), the EPBC guidance does not address the
significance of impact upon species that are not listed,
but the guidance does help to inform the general impact
significance criteria presented in Table 12‑21, noting that
the EPBC guidance statement was under review at the
time of preparing this MDP.

Table 12‑21 Significance criteria - fauna
Source: Bamford Consulting Ecologists 2017
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12.6.2 Threatening Processes
The basis of impact assessment is the consideration and
evaluation of threatening processes with which the NRP
may interact.
Threatening processes are recognised in the literature
(e.g. Gleeson and Gleeson 2012) and formally under the
EPBC Act. Processes that may impact fauna values are
discussed below.
Rather than being independent of one another,
processes are complex and often interrelated. They
are the mechanisms by which fauna can be affected
by development. Impacts may be significant if large
numbers of species or large proportions of populations
are affected.

12.6.2.1 Loss of Habitat Affecting Population Survival
Clearing can lead to habitat loss for a species with a
consequent decline in population size. This may be
significant if the smaller population has reduced viability.
Conservation significant species that already occur at
low densities may be particularly sensitive to habitat loss
affecting population survival.
The NRP will result in the unavoidable loss of fauna
habitat through the clearing of vegetation.
Munday Swamp, located to the north of the NRP, lies
between native woodland to the west and degraded,
mostly cleared land to the east. The infill of the
southernmost section of the swamp will result in some
localised habitat loss of both wetland and fringing
vegetation.
As the detailed project design develops, Perth Airport
will seek to avoid and minimise the impact of clearing
where possible.
Prior to vegetation clearing, fauna will be trapped and
relocated, either on or off the estate.

12.6.2.2 Loss of Habitat Leading to Population
Fragmentation
Loss of habitat can affect fauna population movements
by limiting movement of individuals throughout the
landscape as a result of fragmentation.
Obstructions associated with the development, such
as roads, pipes and drainage channels, may also affect
movement of small terrestrial species. Fragmented
populations may not be sustainable and may be sensitive
to effects such as reduced gene flow.
The infill and clearing works to the southernmost section
of Munday Swamp are not expected to contribute to
habitat fragmentation. This section of the swamp is
surrounded by cleared land to the south, west and east,
and does not form a direct link to other areas of native
vegetation or to other wetlands.
The approach lighting (described in Section 6) requires
regular pruning of trees within a clearance zone that
extends into Munday Swamp. The changes in wetland
vegetation cover and structure is likely to have a
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localised impact on fauna that use that area of dense
vegetation for shelter, nesting and foraging.

12.6.2.3 Degradation of Habitat Due to Weed
Invasion Leading to Population Decline
Weed invasion can occur as a result of development and,
if this alters habitat quality, can lead to effects similar to
habitat loss.
Numerous introduced plant species were recorded in
the NRP area during field surveys, including six declared
pest species and three weeds of national significance.
Without appropriate management strategies, the
NRP has the potential to disperse weeds into areas of
remnant vegetation where weed species are currently
limited or occurring in low densities.
These potential impacts of proliferation of introduced
species are likely to be long term and may potentially
affect the quality and integrity of the remnant vegetation
and habitat for fauna. Implementation of a weed and
pest management plan will reduce risk of weed or pest
invasion by the NRP.

12.6.2.4 Increased Mortality
Increased mortality can occur during construction
and operations, for example during clearing, roadkill,
animals striking infrastructure, and entrapment in
trenches. Increased mortality due to roadkill is often
more prevalent in habitats that have been fragmented
(Scheick and Jones 1999; Clevenger and Waltho 2000;
Jackson and Griffin 2000).
Increased mortality of common species during
development is unavoidable and may not be significant
for a population. However, the cumulative impacts of
increased mortality of conservation significant species or
species that already occur at low densities may have a
significant impact on the population.
Management actions will be taken to reduce direct
mortality during clearing and infill activities associated
with the NRP.

12.6.2.5 Species Interactions Including Predation
and Competition
Changes in species interactions often occur with
development. Introduced species, including the feral
cat, red fox and rabbit may have adverse impacts
upon native species and development can alter their
abundance. In particular, some mammal species are
very sensitive to introduced predators and the decline
of many mammals in Australia has been linked to
predation by the red fox and, to a lesser extent, the feral
cat (Burbidge and McKenzie 1989). Introduced grazing
species, such as the rabbit, goat, camel and domestic
livestock, can also degrade habitats and deplete
vegetation that may be a food source for other species.
Changes in the abundance of some native species at the
expense of others, due to the provision of fresh-watering
points, can also be a concern. Harrington (2002)
and Red et al. (2015) found the presence of artificial
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fresh waterpoints in the semi-arid mallee rangelands
influenced the abundance and distribution of certain bird
species. Common, water-dependent birds were found
to out-compete some less common, water independent
species. Over-abundant native herbivores can also
adversely affect less-abundant native species through
competition and displacement.
Perth Airport has an existing feral species control
programme that targets foxes.

12.6.2.6 Hydro-ecology
Interruptions of hydro-ecological processes can have
major effects because they underpin primary production
in ecosystems and there are specific, generally rare
environments that are hydrology dependent. Fauna may
be impacted by potential changes to groundwater level
and chemistry and altered flow regime. These changes
may alter vegetation across large areas and may lead to
habitat degradation or loss. Impacts upon fauna can be
widespread and major.
Fauna can be susceptible to changes in water levels, water
quality and associated impacts to their habitats. The
NRP may potentially have a localised impact on habitat
within Munday Swamp as a result of the infilling of the
southernmost section of the swamp, clearing of adjacent
terrestrial vegetation, and changes to surface water flows.
Section 10 describes the hydrologic changes and
predicted impacts to groundwater levels and surface
water flows as a result of the NRP. Historically, surface
flows from Poison Gully entered Munday Swamp.
Development within the airport estate and the
contributing upstream catchment altered the original
flow to the current bypass arrangement. The drainage
realignment proposed for the NRP will restore the direct
discharge of surface water through Munday Swamp.
The expected inundation periods are within the tolerance
of the wetland and its associated flora and fauna. The
key impacts are likely to be of a temporary nature to
certain fauna groups vulnerable to the rapid rise and fall
conditions during breeding cycles.
Some permanent pools are expected to become
saturated, rather than inundated, in summer periods.
This is likely to result in changes to aquatic invertebrates.
Vertebrates which rely on permanent water year-round
may not persist in these pools. Given that the majority
of the permanent pools will maintain water permanency,
this is not considered to be a significant impact.
The potential increase in the risk of weeds and pollution
entering Munday Swamp and increased metals, nutrients,
hydrocarbons and other pollutants in the water affecting
fauna has been identified as a medium risk. Any
disturbance of the pollutants captured in the upstream
treatment train can be minimised in the detailed design
phase by use of high-level overflow structures or similar
engineered elements. Management of contamination
and nutrient transport that may affect fauna will be
monitored and managed in line with Perth Airport’s
Environment Strategy.

12.6.2.7 Fire
The role of fire in the Australian environment and
its importance to vertebrate fauna has been widely
acknowledged (Gill et al. 1981; Fox 1982; Letnic et al.
2004). It is also one of the factors that has contributed
to the decline and local extinction of some mammal
and bird species (Burbidge and McKenzie 1989). Fire
is a natural feature of the environment but frequent,
extensive fires may adversely impact some fauna,
particularly mammals and short-range endemic species.
Changes in fire regime, whether to more frequent or less
frequent fires, may be significant to some fauna.
Impacts of severe fire may be devastating to species
already occurring at low densities or to species requiring
long-unburnt habitats to survive. In terms of conservation
management, it is not fire but the fire regime that is
important, with evidence that infrequent, extensive
and intense fires adversely affect biodiversity, whereas
frequent fires that cover small areas and are variable in
both season and intensity can enhance biodiversity.
There is the potential for unplanned bushfires to occur in
adjoining vegetated areas during the construction and
operation of the new runway. This could be caused by
the presence of potential ignition sources, as for example
equipment, hot works and the presence of combustible
materials on site such as flammable liquids and gases.
Effects are likely short term and therefore considered
minor adverse or negligible.

12.6.2.8 Dust, Light, Noise and Vibration
Impacts of dust, light, noise and vibration upon fauna are
difficult to predict. Some studies have demonstrated the
impact of artificial night lighting on fauna, with lighting
affecting fauna behaviour more than noise (Rich and
Longcore 2006). Effects can include impacts on predatorprey interactions, changes to mating and nesting
behaviour, and increased competition and predation
within and between invertebrates, frogs, birds and
mammals. Such effects can result in population declines.
As outlined in Section 6, construction works are
expected to take four to five years, with activities
generally to occur between 7.00 am to 7.00 pm Monday
to Saturday. To minimise interruption to airfield and
aircraft operations, there may be a requirement for
24-hour construction activities at different stages,
especially where the new works are required to interface
with the existing operational airside areas. Construction
equipment required for the NRP will consist of standard
large civil-engineering plant and machinery, such
as excavators and bulldozers. Dust, noise, light and
vibration issues will be addressed in the preparation
and implementation of a construction environment
management plan (CEMP) by the NRP construction
contractor prior to site clearing works.
The operation of the NRP will bring the active airside
activities closer to Munday Swamp. Potential noise
impacts, permanent approach lighting, and aircraft and
vehicle lights extending into the wetland may have a
localised minor adverse impact on resident fauna.
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12.6.3 At-risk Conservation Significant Fauna

Quenda

Rainbow Bee-eater

The Quenda is abundant across the estate and occurs in
all areas of native vegetation, particularly in areas where
weeds provide dense cover and even in garden beds.

The Rainbow Bee-eater is a breeding migrant to the
Perth area and the airport, being present from about
October to February. While it forages (aerially) over and
on the fringes of native vegetation, it nests in burrows
in open areas including road verges, un-reticulated
mown grass and de-stocked paddocks. It will nest in the
cleared margins of, but not within, native vegetation. The
Rainbow Bee-eater is regionally widespread and nests
in burrows generally in open areas such as the edge of
paddocks.
It is a regular spring or summer visitor that breeds at the
estate. Nesting habitat is therefore extensive across the
estate and nearby. Munday Swamp itself is not suitable
for breeding, as it is too densely-vegetated, but adjacent
old paddocks both east and west of the swamp are
eminently suitable. It has been recorded in the NRP area
(1994, 1995 and 2008) and almost certainly breeds on
cleared land in this area. Rainbow Bee-eaters do show
some fidelity to breeding sites, but will also move from
year to year in response to changing conditions such as
an increase in vegetation density (Higgins 1999).
The Rainbow Bee-eater is at some risk of impact from
the NRP, but its versatility in nest site selection and the
wide availability of its preferred nesting habitat meant
that it is not considered a high-risk species. The Rainbow
Bee-eater has recently been de-listed from the EPBC Act
as a protected migratory species and similarly de-listed
from State legislation at the start of 2018.
Black Cockatoos
The three black cockatoo species are high conservation
significance and forage around the estate bushland,
although there is no evidence to show they currently
breed on the estate. Both Carnaby’s and the Forest Redtailed Black-Cockatoos occur regularly on the estate and
forage throughout. Baudin’s Black-Cockatoo is likely an
irregular visitor, with a single record in 2014 (Everard and
Bamford 2014).
It is concluded that the loss of foraging habitat for the
Carnaby’s Black-Cockatoo represents a moderate adverse
impact. This assessment is also applicable to the Forest
Red-tailed Black-Cockatoo. Given the infrequent nature of
visits by the Baudin’s Black-Cockatoo, at current levels of
usage the impact would be negligible.

Densities of Quenda on the estate are not known. While
a density of 2.8 animals per hectare was recorded in
an airfield precinct 2014 (see section 12.5.1.5), this was
considered to be very high in comparison to other sites
in the Perth region (Everard and Bamford 2014).
Everard and Bamford (2014) provide relative abundance
data which suggest the following:
•• dampland heaths, such as in the south of the NRP area,
have maximum densities of Quenda (except where
recently burnt, where densities reduced to about 20
per cent of maximum),
•• woodland areas (Marri and Banksia) have Quenda
densities of about 40 to 60 per cent of the maximum,
and
•• grassland areas have Quenda densities of about ten to
20 per cent of the maximum.
Thomas (1990) gives a high density of Quenda as one
per hectare. It is therefore possible to assign Quenda
densities to the three broad vegetation types described
above as one per hectare in damp land heaths, about
0.5 per hectare in woodland and about 0.1 per hectare
in grasslands. Applying these ratios to the vegetation
and land classification within the NRP area provides an
estimate of 85 Quenda as shown in Table 12-22. This
assessment has assumed that there are no Quenda on
areas classified as infrastructure, cleared, open water
or drainage and that the grasslands ratio is applicable
to completely degraded land. This assumption may
overestimate the Quenda population.
The main impact to the Quenda will be due to habitat
loss as a result of vegetation clearing. Quenda is locally
common around Perth and parts of the South-West,
so the survival of the species as a whole will not be
compromised. While the impact will not be affecting
habitat critical for the survival of the species, a decline
in local population size and area of occupancy will likely
have a minor adverse impact.
Prior to clearing vegetation for the NRP construction,
Quendas will be trapped and relocated. Quendas are
easily trapped and respond well to translocation.

Black cockatoo habitat is, by its nature, considered
generally inconsistent with the safe operations of an
airport. Bird strikes present a critical risk to aircraft
and passenger safety, in addition to the risks to the
surrounding community. To that end, Perth Airport
proposes that the protection of avifauna habitat is
best served through offsite environmental offsets and
protection.
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Area
(hectares)

Category
H1 - Low Forest to Low Woodland of Banksia attenuata,
Banksia menziesii and Eucalyptus todtiana over Hibbertia
hypericoides, Alexgeorgea nitens and Mesomelaena
pseudostygia.
I1 - Low Forest to Low Woodland of Eucalyptus marginata,
Banksia attenuata and Banksia menziesii with occasional
Allocasuarina fraseriana over Acacia pulchella, Patersonia
occidentalis and Dasypogon bromeliifolius.
I2 - Low Woodland of Banksia attenuata and Allocasuarina
fraseriana over Jacksonia sternbergiana, Bossiaea eriocarpa
and Adenanthos cygnorum over low herbs.
J1 - Woodland of Corymbia calophylla, Melaleuca preissiana
and Banksia spp. over Xanthorrhoea preissii, Hypocalymma
angustifolium and Jacksonia sternbergiana over low herbs
and shrubs
K1 - Woodland of Melaleuca rhaphiophylla, Eucalyptus
rudis, Melaleuca preissiana with occasional Banksia ilicifolia
over Lyginia barbata, Xanthorrhoea preissii, Hypocalymma
angustifolium, Dasypogon bromeliifolius, Pericalymma
ellipticum var. ellipticum and Astartea scoparia.
K2 - Closed Heath of Hakea varia, Hypocalymma
angustifolium and Melaleuca lateritia over Meeboldina
cana and Hypolaena exsulca with occasional Melaleuca
rhaphiophylla.

32.54

7.11

1.04

42.41

28.87

14.22

K3 - Closed Heath of Pericalymma ellipticum with
occasional emergent Melaleuca preissiana over Hakea varia,
Hypolaena exsulca, Lyginia barbata, Melaleuca seriata,
Phlebocarya ciliata, Stirlingia latifolia and Verticordia
densiflora var. densiflora.
Sub total

3.18

Quenda
per hectare

Estimated
Quenda Numbers

0.5

16.3

0.5

3.5

0.5

0.5

0.5

21.2

0.5

14.4

1

14.2

1

3.2

129

Cleared or current infrastructure / no or degraded vegetation

123.2

0.1

12.3

Cleared / Infrastructure / Open Water / Drainage

40.8

0

0

Total

293

85.6

Table 12‑22 Estimated Quenda population based on land classification within the New Runway Project area
Source: Bamford 2017
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Rakali

Risk Assessment

There is no evidence of a population of Rakali within
the estate. The only record of the Rakali (water-rat) is a
feeding platform in Munday Swamp. As Munday Swamp
is seasonal, this suggests that an animal had been
present the previous winter and it was speculated that
the Rakali may be an occasional visitor as individuals
disperse along drains and from wetlands nearby,
including the Swan River. The estate drains may provide
connectivity for Rakali between the permanent wetlands
adjacent to Abernethy Road and the Swan River.

The most at-risk species with respect to the NRP are
those that are known to occur in the NRP area and are
known or expected to be resident or regular migrants or
visitors. They include two Commonwealth-listed species
(Forest Red-tailed Black-Cockatoo and Carnaby’s BlackCockatoo) and five DBCA Priority Species (Quenda,
Rakali, and three invertebrates).

As described in Section 10, the NRP requires the
realignment of the drainage infrastructure. The existing
Munday Swamp outlet will be upgraded to control
the peak water levels and maintain the frequency and
duration of inundation within the swamp to be similar
to what currently occurs. Maintaining the existing
hydrological regime is important so that species that
have limited tolerance to prolonged inundation or soil
saturation due to root oxygen deprivation and lack of
adaptive mechanisms are not negatively affected.
The impact of the NRP on Rakali is considered to be
negligible as the drainage infrastructure will continue
to provide connectivity between the Abernethy Road
wetlands and the Swan River.
Invertebrates of moderate to high conservation
significance
The crickets Austrosaga spinifer and Throscodectes
xiphos, and the native bee Hyaleus globuliferus (all
DBCA Priority Listed species) may be present. They
occur on the Swan Coastal Plain and are associated
with Heathland and Banksia Woodlands, so suitable
vegetation types are broadly represented in the estate
and the NRP area.
There is little information available on the distribution
and habitat of the three-invertebrate species. Everard
and Bamford (2014) note that there are records in the
general Perth region and Hyaleus globuliferus is known
to forage on the flowers of Woollybush (Adenanthos
cygnorum), which is present in Banksia Woodlands
on the estate, Throscodectes xiphos is also associated
with Banksia Woodlands, and Austrosaga spinifer is
associated with Heathland.

In addition to understanding the existing fauna values
within the NRP area, Perth Airport undertook an
assessment of the potential impacts to fauna values and
the significance of these impacts.
The risk assessment for the most at-risk taxon or groups
within the NRP area is presented in Table 12-23. This
assessment evaluates the predicted impact of each
threatening process on each at-risk taxon or group with
the implementation of standard mitigation measures. For
example, this assumes that hydrology will not be altered
in areas of native vegetation that are retained and that
catastrophic bushfires will not occur.
The key risks can be summarised as:
•• loss of habitat is almost certain for most species and
the significance of this is considered to be moderate
adverse for the Carnaby’s Black-Cockatoo, Forest Redtailed Black-Cockatoo, and invertebrates,
•• habitat fragmentation is a concern for the Quenda,
Rakali and invertebrates,
•• retention of habitat and foraging areas creates the
potential for increased mortality for black cockatoos,
•• species interactions (feral predators) are also a concern
for the Rakali and Quenda. These risks are mitigated
through Perth Airport’s standard feral management
program, and
•• invertebrates may be at risk from noise, dust, light
(most likely the key factor) and vibration.

The precautionary approach can therefore be taken that
the species are present and that impacts are likely to
be moderate adverse, localised and proportional to loss
of their preferred habitat across the estate. The loss of
these habitats is provided in Table 12‑22.
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Species interactions,
including predation and
competition

Hydroecology

Medium

Very
Low

Very
Low

Medium

Very
Low

Very
Low

Low

Very
Low

Calyptorhynchus
latirostris Carnaby’s
Black-Cockatoo

Endangered S2

Medium

Very
Low

Low

Medium

Medium

Very
Low

Low

Very
Low

Calyptorhynchus
baudinii Baudin’s
Black-Cockatoo

Endangered S2

Very
Low

Very
Low

Very
Low

Low

Very
Low

Very
Low

Very
Low

Very
Low

Dust, light, noise and
vibration

Degradation of habitat due
to weed invasion leading to
population decline

S3

Fire

Loss of habitat leading to
population fragmentation

Vulnerable

Increased mortality

Loss of habitat affecting
population survival

Calyptorhynchus
banksii naso Forest
Red-tailed BlackCockatoo

Taxon/group

DBCA Priority Listing

EPBC Act

WC Act (schedule)
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Isoodon obesulus
fusciventer Quenda
(Southern Brown
Bandicoot)

4

Low

High

Very
Low

Medium

Medium

Low

Low

Very
Low

Hydromys
chrysogaster
Rakali (water-rat)

4

Medium

High

Very
Low

Low

Medium

Low

Low

Very
Low

Austrosaga spinifer
(cricket)

3

Hyaleus globuliferus
(native bee)

3

High

High

Medium

Very
Low

Very
Low

Low

Medium

High

Throscodectes xiphos
(cricket)

1

Table 12‑23 Risk assessment of the most at-risk conservation significant fauna taxa/groups
Source: Bamford Consulting Ecologists

12.7 Mitigation
Standard mitigation measures and additional
mitigation measures will be implemented during design
construction and operational phases to minimise impact
and risk to fauna within the NRP area.

12.7.1 Standard Mitigation
The following standard mitigation measures will be
considered through the design, construction and/or
operation of the project:
•• well-defined and rationalised clearing footprint,
•• clearing designed to retain corridors/linkages where
possible,
•• prior to vegetation clearing, fauna will be trapped and
relocated, either on or off the estate
•• weed management during earthworks,
•• road speeds reduced in areas of high fauna activity,
•• continuation of existing control of feral species and
dieback management,
•• management of local hydrology,
•• continuation of existing fire management and
suppression on the estate including maintenance of a
mosaic of ages, and

•• complying with legal environmental limits for dust,
light, noise and vibration.

12.7.2 Additional Mitigation
In order to further reduce impacts considered to be
medium to very high, additional mitigation measures
have been proposed. The impacting processes requiring
consideration of additional mitigation measures include:
•• loss of habitat affecting population survival,
•• loss of habitat leading to population fragmentation,
•• increased mortality,
•• species interaction, and
•• dust, light, noise and vibration.

12.7.2.1 Loss of Habitat Affecting Population Survival
Perth Airport will be providing off-site offsets for black
cockatoos and additional indirect offsets to offset the
identified impacts from the NRP (see Section 12.8). The
offsets package is to be determined, in conjunction
with DBCA and DEE, based on the Commonwealth
Environmental Offset Policy (2012).
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12.7.2.2 Loss of Habitat Leading to Population
Fragmentation

12.7.2.6 Dust, Light, Noise and Vibration

Available areas will be revegetated to enhance connectivity.
Where possible, drainage systems will incorporate a ‘living
stream’ approach to create wildlife corridors.
Rehabilitation opportunities will consider recreating
vegetation in its natural location in relation to wetlands.
Replanting and rehabilitation of degraded areas would
benefit local populations but would need to be effective
and timely, in that the replanting needs to occur before
clearing commences. Areas within the estate where this
has already been attempted can be used to assess the
effectiveness of such measures.

12.7.2.3 Increased Mortality
Perth Airport actively works to minimise fauna mortality,
particularly with birds that pose a risk to aviation safety, via
a range of methods including nest ‘tipping’ and scaring.
Prior to any clearing being undertaken for NRP
construction, fauna trapping and relocation will occur to
reduce fauna mortality.

12.7.2.4 Degradation of Habitat due to Weed Invasion
Active weed management will be conducted postdevelopment to rehabilitate degraded areas. In particular,
Munday Swamp will be targeted to continue ongoing
weed management.

12.7.2.5 Species Interactions
The airport has an existing feral species control
programme that targets foxes. Feral cats appear to be
common and may benefit from the suppression of fox
numbers. Therefore, cat control will be considered as
an effective measure to reduce predation pressure on
Rakali, Quenda and smaller birds.

Fauna of the estate is already subject to high levels of
disturbance from light and noise due to the operation
of the airport. During construction measures will be
implemented where possible to minimise the impacts of
construction lighting on areas of retained native vegetation.

12.8 Application of Offsets
An environmental offsets proposal, aligned with the
Environment Protection and Biodiversity Conservation
Act 1999 Environmental Offsets Policy (October 2012)
(the offsets policy) and focused to address the impact
specifically to the EPBC Act listed Carnaby’s Black
Cockatoo and Forest Red-tailed Black Cockatoo.
These offsets include:
•• acquisition of offsite land offsets consistent with the
Commonwealth Environmental Offsets Policy (2012).
This will be determined by:
––assessing the extent and value of environmental
values in the affected area and identifying suitable
alternate areas with matching values, and
––purchasing and transferring land, at no cost, to DBCA
for protection and management in perpetuity as part
of the Western Australian Conservation Estate,
•• undertaking research in initiatives which provide a benefit
to the impacted species including, but not limited to,
genetic research, translocation practices, seeding and
identification of alternate suitable locations, and
•• funding State Government initiatives which seek to
identify, protect and improve remnant listed populations.
Perth Airport’s Environmental Offset Strategy, which
outlines the approach and values which will be proposed
for consideration, is further described in Section 17.

12.9 Summary of Impacts
A summary of the impacts of fauna and an impact risk
assessment, including residual impact assessment, is
provided in Table 12‑24.

Initial Assessment
Impacting
Impact
Process
Detail
Loss of habitat Decline in
population
survival

Project
Phase
Construction

Residual Assessment

Standard
Significance/
Initial
Mitigation
Consequence Likelihood Risk
Well-defined and
Moderate
Almost
High
rationalised clearing Adverse
Certain
footprint that avoids
sensitive habitat
where possible

Additional
Mitigation
Significance Likelihood
Offsets in
Moderate Possible
accordance with Adverse
EPBC offset policy

Residual
Risk
Medium

High

If areas are
available,
revegetate to
establish or
re-establish
connectivity

Likely

Medium

Low

Active weed
Minor
management
Adverse
post-development
to rehabilitate
degraded areas

Unlikely

Low

Trapping and
translocation of
species where possible
Loss of habitat Population
fragmentation

Construction
and Operation

Restrict clearing
Moderate
footprint to NRP area Adverse
Minimise edge
effects through air
quality (dust) and
weed management

Weed invasion Degradation of
habitat leading
to population
decline

Operation

Implementation of
a weed and pest
management and
hygiene plan

Almost
Certain

Minor Adverse Possible

Table 12‑24 Summary of impacts, risks and mitigation measures - fauna
Source: Perth Airport
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Moderate
Adverse

12 Fauna

Initial Assessment

Residual Assessment

Impacting
Impact
Process
Detail
Loss of habitat Increased
mortality

Project
Phase
Operation

Standard
Significance/
Initial
Mitigation
Consequence Likelihood Risk
Wildlife Management Minor Adverse Likely
Medium
Plan in place

Species
interactions

Operation

Existing control
of feral species as
per Perth Airport’s
estate-wide
plan. Dieback
management

Moderate
Adverse

Loss of habitat Changes to hydro- Construction
ecology resulting and Operation
in changes to
groundwater level
and chemistry,
affecting fauna
habitat

Design to maintain
hydrological
conditions where
feasible

Minor Adverse Possible

Low

No additional
mitigation
measures
identified

Fire

Management plans Minor Adverse Possible
to include measures
for fire management
during construction

Low

No additional
mitigation
measures
identified

Dust, light,
noise and
vibration

Predation and
competition
leading to
population
decline

Less frequent,
intense fires
resulting in
adverse impacts
to mammals
and short-range
endemics

Operation

Impacts to
Construction
predator-prey
and operation
interactions,
changes to
mating and
nesting behaviour,
increased
competition and
predation within
and between
invertebrates,
frogs, birds and
mammals

Likely

Additional
Mitigation
Significance Likelihood
Avoid black
Minor
Possible
cockatoo foraging Adverse
trees along highspeed roads

Residual
Risk
Low

Moderate
Adverse

Possible

Medium

Medium CEMP to include Moderate
requirement
Adverse
to direct
construction
lighting away
from retained
native vegetation

Possible

Medium

Medium Extend fox
control to target
feral cats

Existing fire
management and
suppression around
the estate
Management plans Moderate
Likely
to incorporate
Adverse
measures to manage (invertebrates)
dust, light, noise
and vibration in
accordance with
legal environmental
limits

Further
macroinvertebrate
surveys/
monitoring
during and after
construction

Table 12‑24 Summary of impacts, risks and mitigation measures - fauna (Continued)

12.10 Conclusion
The NRP covers an area of 293 hectares of which 129
hectares is vegetation that is in good or better condition
providing habitat for various fauna. The balance of the
area consists of cleared or degraded land that is of
low value for fauna. The fauna assemblage of the NRP
includes two species listed under the EPBC Act and
12 species either listed under the WC Act or listed as
Priority Species by DBCA.
The NRP requires the clearing and development of
the total NRP area in order to facilitate the required
development in providing an effective runway and
associated infrastructure and clearances. In doing so,
impacts upon the fauna assemblage are inevitable.
Where possible, Perth Airport will apply appropriate
management plans and mitigation efforts to minimise
impacts to fauna located in remaining habitats adjacent
to the NRP area. Where species are directly impacted,
translocation will occur.

Munday Swamp is an area of wetland and riparian
woodland that lies immediately north of the NRP area.
The project will see the protection of the majority
(approximately 90 per cent) of the swamp and provide
connection to Poison Gully and downstream drains via a
‘living stream’ connection which will ultimately connect
to the Swan River, facilitating a fauna corridor. Design of
the project and other developments on the estate aim
to maintain the seasonal ephemeral nature of Munday
Swamp is protected.
For habitats which relate to nationally listed flora,
fauna and threatened ecological communities, Perth
Airport will be identifying and securing suitable offsite
environmental offsets and appropriate habitats which
will be transferred, at no cost, to the State Government
via DBCA for protection in perpetuity.
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