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1.0 Introduction
Primary Energy Pty Limited (Primary Energy) proposes to establish a dry milling Ethanol
refinery (Bio-Refinery) in the Kwinana/Rockingham region, approximately 45 kilometres
south-west of Perth in south-western Western Australia (Figure 1.1). A flora and fauna
assessment for this proposed development has been prepared by Umwelt (Australia) Pty
Limited (Umwelt) on behalf of Primary Energy.
The study area for the proposed Bio-Refinery site, shown on Figure 1.2, covers an area of
approximately 24 hectares located in close proximity to Kwinana Beach in the Local
Government Areas of the City of Rockingham and the Town of Kwinana. The proposed site
is approximately four kilometres from Kwinana Town Centre and approximately 800 metres
from the residential area of North Rockingham (Figure 1.2). The subject site has frontage to
Kwinana Beach Road, which connects to Patterson Road (Route 1) via Port Road
approximately 1.5 kilometres by road north-east of the site.
This flora and fauna assessment has been prepared in accordance with the requirements of
the Western Australian Environmental Protection Act 1986 (EP Act) and the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
For the purposes of this report, the ‘subject site’ refers to the location of the proposed BioRefinery site, the boundaries of which are shown on Figure 1.2. The ‘study area’ refers to
the areas covered during the flora and fauna field surveys, which extend beyond the
boundaries of the subject site.

1.1

Objectives

The key objectives of this flora and fauna assessment are:
•

to identify and describe the vegetation communities of the subject site, and determine
their conservation significance;

•

to identify the fauna and fauna habitats of the subject site;

•

to determine the potential for any threatened or priority flora, fauna or ecological
communities (as listed under the EP Act or the EPBC Act) to occur within the subject site;
and

•

to assess the impacts of the proposed development on any threatened or priority flora,
fauna or ecological communities.

2.0 Methods
The flora and fauna assessment and surveys follow the guidelines outlined in:
•

Terrestrial Biological Surveys as an Element of Biodiversity Protection: Position
Statement No. 3 (Environmental Protection Authority 2002);

•

Terrestrial Flora and Vegetation Surveys For Environmental Impact Assessment in
Western Australia (Environmental Protection Authority 2004a); and the
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•

Guidance for the Assessment of Environmental Factors: Terrestrial Fauna Surveys for
Environmental Impact Assessment in Western Australia: Position Statement No. 56
(Environmental Protection Authority 2004b).

In accordance with these guidelines, a Level 1 survey was required for this project. The
methods for this level of assessment comprises two components: a desk top review of
current and relevant literature, and, a reconnaissance field survey to ground truth findings of
the literature review. Each survey component is discussed in more detail in the following
sections.

2.1

Literature Review

A review of available literature relating to the ecology of the study area was carried out prior
to the undertaking of field surveys. The key report reviewed was East Rockingham Industrial
Park (IP14) – Flora and Vegetation Survey (ATA Environmental 2002), which relates directly
to the vegetation of the subject site and surrounding locality.
Specific sections of A Floristic Survey of the Southern Swan Coastal Plain (Gibson et al
1994) was reviewed, however, access to this report was limited as it is not publicly available.
A search of relevant ecological databases was undertaken to identify significant flora and
fauna species previously recorded within a 10 kilometre radius of the study area. The four
databases utilised were:
•

Department of Conservation and Land Management (CALM) Threatened Fauna
Database;

•

CALM Threatened (declared rare) Flora Database;

•

Western Australian Herbarium Specimen Database; and

•

Commonwealth Department of Environment and Heritage (DEH) Protected Matters
Database.

2.2

Flora Survey

A reconnaissance survey of the study area was undertaken on 22 and 23 August 2006, by
Alaina Casey (Ecologist) of Umwelt. The field survey comprised walking transects
throughout the remnant vegetation of the study area, with the aim of identifying vegetation
communities present, and targeting potentially occurring threatened flora species. The areas
of the site covered during field surveys were recorded using a Global Positioning System
(GPS), and are shown on Figure 2.1.
Scientific names of flora species encountered during field surveys follow classification
systems currently accepted by the Western Australian Botanic Gardens. All vegetation
communities identified within the subject site were classified according to the communities
identified by ATA Environmental (2002). Where possible, these communities were aligned
with the Floristic Community Types (FCTs) as described by Gibson et al 1994. However, to
accurately determine the Floristic Community Types (FCT) (as described by Gibson et al
1994) present within the study area, data from systematic plot-based surveys would need to
be analysed using the computer package adopted by Gibson et al 1994. This detail of
analysis was not undertaken as part of the Level 1 survey, and limited access to the report
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by Gibson et al 1994 was also restrictive to aligning the vegetation communities of the
subject site with the FCTs described by Gibson et al 1994.

2.3

Fauna Survey

A reconnaissance survey of the study area was undertaken on 22 and 23 August 2006 by
Alaina Casey (Ecologist) of Umwelt (Statement of Experience and Expertise provided in
Appendix 1). The fauna field survey involved a fauna habitat assessment, diurnal bird
surveys, nocturnal spotlighting surveys, opportunistic sightings of species from all faunal
groups and detection of secondary traces of fauna presence. The individual components of
the fauna field survey are described in further detail in the following sections.

2.4

Fauna Habitat Assessment

A fauna habitat assessment was undertaken with the aim of identifying key fauna habitats
present within the study area, and to identify faunal assemblages likely to be utilising those
habitats. The habitat assessment was incorporated into the flora surveys, with observations
of habitat characteristics being made whilst undertaking walking transects. The areas of the
site covered during these walking transects are shown on Figure 2.1.

2.5

Bird Surveys

One dedicated bird survey of 0.5 hour duration was undertaken on the morning of 23 August
2006. Birds were recorded by visual observations using 8 X 10 magnification binoculars, or
by recognition of characteristic calls. The field guide by Slater et al (2003) was used for
identification of bird species where necessary. Opportunistic records were taken during all
other aspects of field work.

2.6

Nocturnal Survey

A nocturnal fauna survey of the study area was undertaken by two Umwelt personnel, Alaina
Casey (Ecologist) and Catherine Pepper (Environmental Engineer) (Statements of
Experience and Expertise provided in Appendix 1) on the evening of 22 August 2006,
commencing on dusk and continuing for approximately two hours. The area covered during
nocturnal surveys is shown on Figure 2.2.
The nocturnal survey involved spotlighting using a 50 watt Lightforce spotlight, targeting
reptiles, nocturnal birds and small mammals. Likely habitat for the potentially occurring
threatened fauna species southern brown bandicoot (Isodon obesulus fusciventer) and
western brush wallaby (Macropus irma) were targeted. Due to the absence of suitable
amphibian habitat, this fauna group was not specifically targeted during nocturnal surveys.

2.7

Opportunistic Observations and Detection of Secondary
Traces of Fauna

Fauna species observed opportunistically during all components of the field work were
recorded, as well as secondary traces of fauna occupation. Secondary traces recorded
included scats, tracks, nests, diggings, scratchings and bones. All secondary traces
detected were identified where possible using Triggs 1996.

2120/R02/V3

Umwelt (Australia) Pty Limited
September 2006

3

3.0 Flora Results
3.1

Floristics

The full list of flora species recorded within the subject site during surveys of 22 and
23 August 2006 is provided in Appendix 2. A total of 37 flora species were recorded within
the subject site during field surveys, 21 of which were native and 16 of which were
introduced species. This large proportion of introduced species is a reflection of the history
of disturbance within the subject site and surrounding locality.
The major families from which species were recorded were: Myrtaceae, Proteaceae,
Poaceae, Mimosaceae and Papilionaceae.

3.2

Vegetation Communities

The vegetation of the subject site largely comprises shrubland vegetation, however an area
of woodland occurs along the north-western boundary of the subject site. Five vegetation
communities (or vegetation associations) were recorded within the subject site (Figure 3.1)
during field surveys of 22 and 23 August 2003, which is consistent with the findings of ATA
Environmental (2002). Each of these four communities were grouped into the ‘Dryland Flats’
geomorphic type by ATA Environmental (2002). An area in the north-east of the study area
has been mapped as cleared (Figure 3.1). The boundaries of the vegetation communities
as mapped by ATA Environmental (2002) have been modified as a result of the field
assessment undertaken for this study.
The aerial photograph (Figure 3.1) was taken in approximately 2004. There appears to have
been regeneration of shrubs (primarily Acacia rostellifera, with small numbers of Melaleuca
huegelii) across the subject site since this date, as the density of vegetation at the time of the
survey was greater than what appears in the aerial photograph.
Within the subject site, each of the four vegetation associations were mapped as degraded
by ATA Environmental 2002, following the vegetation condition classification as detailed in
Bush Forever (Government of Western Australia 2000). Following field surveys of the study
area, this classification has been confirmed. The definition of the degraded condition
classification (Government of Western Australia 2000a) is as follows:
Basic vegetation structure severely impeded by disturbance. Scope for regeneration but
not to a state approaching good condition without intensive management. For example,
disturbance to vegetation structure caused by very frequent fires, the presence of very
aggressive weeds, partial clearing, dieback and grazing.

3.2.1

Eucalyptus gomphocephala (Tuart) Woodland

The Eucalyptus gomphocephala Woodland (Plate 1) occurs in the north-western corner of
the subject site (Figure 3.1). The canopy height of this community ranges between five and
eight metres. The density of tuart (Eucalyptus gomphocephala) throughout this community is
highly scattered, having a percentage cover typically less than 5% (however may be up to
10% in some areas).
This community often supports a shrub stratum, which, were present, comprises Melaleuca
huegelii and swamp paperbark (Melaleuca rhaphiophylla), growing to three metres. Other
species recorded within the shrub stratum include prickly Moses (Acacia pulchella),
peppermint (Argonis flexuosa), summer-scented wattle (Acacia rostellifera), orange wattle
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(Acacia saligna), Geraldton wax flower (Chamelacium uncinatum) and cockies tongues
(Templetonia retusa). Large, dense clumps of the introduced Japanese pepper (Schinus
terebinthifolia) occur throughout this community.
The ground stratum largely comprises introduced species, some of which include bridal
creeper (Asparagus asparagoides), wild oat (Avena fatua), hare’s tail grass (Lagurus
ovatus), couch (Cynodon dactylon), Oxalis pes-caprae and freesia (Freesia alba X leichtlinii).
The general condition of this community varies greatly throughout its distribution within the
subject site. In some locations the community is highly modified, consisting of sparsely
scattered tuart (Eucalyptus gomphocephala) with a ground stratum dominated by introduced
species. In other locations, primarily in the north-western corner of the subject site, the
community is of healthier condition (although still classified as degraded), comprising a small
area with canopy stratum of tuart (Eucalyptus gomphocephala) and a more structurally and
floristically diverse shrub stratum.

3.2.2

Acacia rostellifera Tall Shrubland

The Acacia rostellifera Tall Shrubland (Plate 2) dominates the southern half of the subject
site (Figure 3.1). The community is characterised by a tall shrub layer of Acacia rostellifera,
with an absence of canopy species. Scattered individuals of the introduced Japanese
pepper (Schinus terebinthifolia) were recorded within this community. The shrub layer occurs
to a height of two to three metres, with a variable percentage cover ranging from 0 to 80
(being the most dense community within the subject site).
This community supports a low shrub stratum comprising several native species including
coast beard heath (Leucopogon parviflorus), blueberry lily (Dianella revoluta), grey stinkwood
(Jacksonia furcellata), basket bush (Spyridium globulosum) and harsh hakea (Hakea
prostrata). The vine Clematis linearifolia was recorded scrambling over these shrub species
within this community.
The ground stratum of this community largely comprises introduced species, including wild
oats (Avena fatua), hare’s tail grass (Lagurus ovatus), onion weed (Asphodelus fistulosus),
Oxalis pes-caprae and bridal creeper (Asparagus asparagoides).
The general health of the Acacia rostellifera Tall Shrubland is largely consistent throughout
the distribution of this community within the subject site. However, towards the southern
boundary of the subject site, numerous tracks have facilitated illegal rubbish dumping, which
has caused localised degradation of this community.

3.2.3

Melaleuca huegelii/Acacia rostellifera Tall Open Shrubland

The Melaleuca huegelii/Acacia rostellifera Tall Open Shrubland (Plate 3) occurs primarily
within the central portion of the subject site (Figure 3.1). The community is characterised by
a tall shrub layer of Melaleuca huegelii and Acacia rostellifera, growing to a height of five and
two metres respectively. The percentage cover of this community ranges between 30 and
50, being slightly more open than the Acacia rostellifera Tall Shrubland.
This community also supports a small shrub stratum, comprising species such as: harsh
hakea (Hakea prostrata), basket bush (Spyridium globulosum), orange wattle (Acacia
saligna), swamp paperbark (Melaleuca rhaphiophylla), coast beard heath (Leucopogon
parviflorus) and grey strinkwood (Jacksonia furcellata).
Similar to the other communities already described, the ground stratum of this community
largely comprises introduced species, including wild oats (Avena fatua), hare’s tail grass
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(Lagurus ovatus), onion weed (Asphodelus fistulosus), dove’s foot cranesbill (Geranium
molle) and Oxalis pes-caprae.
The area of this community occurring along the eastern boundary of the subject site is highly
modified, consisting of patchy clumps of Melelauca huegelii/Acacia rostellifera Tall Open
Shrubland, interspersed with open grassland comprising wild oats (Avena fatua) and a range
of other introduced species. All other areas of this community are of healthier condition,
although are still classified as degraded.

3.2.4

Xanthorrhoea priesii/Avena fatua Shrubland

Xanthorrhoea priesii occurs sparsely throughout the entire subject site, however, a distinct
community comprising this species occurs in two locations within the subject site
(Figure 3.1). The Xanthorrhoea priesii/Avena fatua Shrubland (Plate 4) appears to occur in
disturbed areas and as small pockets on flat, well-drained areas between other vegetation
communities (ATA Environmental 2002). The Xanthorrhoea priesii are of mixed size, with
many large, mature individuals of up to two metres in height occurring. The individual plants
appear to be of good health.
The understorey of this community is dominated by the introduced wild oats (Avena fatua),
along with several other introduced species such as hare’s tail grass (Lagurus ovatus),
Geraldton carnation weed (Euphorbia terracina), Oxalis pes-caprae, inkweed (Phytolacca
octandra) and onion weed (Asphodelus fistulosis).
This community occurs in open, disturbed areas, and as such primarily comprises introduced
species, with very little native diversity. Throughout the subject site, the condition of this
community is degraded.

3.2.5

Cleared

Two distinct areas within the subject site have been mapped as cleared (Figure 3.1), one in
the north-east of the study area, the other in the south of the study area. These cleared
areas consist of a grassy ground cover dominated by the introduced wild oats (Avena fatua)
and several other introduced herbs such as hare’s tail grass (Lagurus ovatus), Oxalis pescaprae and Geraldton carnation weed (Euphorbia terracina). The floristic diversity within this
community is very low.

3.3

Floristic Community Types

Classifying vegetation according to Floristic Community Types (FCTs) differs from vegetation
associations in that vegetation is classified according to the floristic composition, whereas for
associations, the vegetation is described according to the height and density of the dominant
species (ATA Environmental 2002).
The vegetation of the subject site consists of a number of Floristic Community Types (FCTs),
as described in A Floristic Survey of the Swan Coastal Plain (Gibson et al 1994).
Based on the information available, the following two FCTs, as described in A Floristic
Survey of the Swan Coastal Plain (Gibson et al 1994), are likely to occur within the subject
site:
FCT 29b: Acacia shrublands on taller dunes
FCT 29b possibly aligns with the Acacia rostellifera Tall Shrubland and the
Melaleuca huegelii/Acacia rostellifera Tall Open Shrubland occurring within the
subject site.
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FCT 30b: Quindalup Eucalyptus gomphocephala and/or Agonis flexuosa
woodlands
FCT 30b aligns with the Eucalyptus gomphocephalus Woodland occurring
within the subject site.
The Xanthorrhoea priesii/Avena fatua Shrubland could not be aligned with any FCTs as
described by Gibson et al 1994.

3.4

Regional Significance of Vegetation

The Government of Western Australia (2000a; 2000b) has established the project ‘Bush
Forever’ which provides criteria for the assessment of the regional significance of remnant
bushland in the Swan Coastal Plain portion of the Perth Metropolitan area. The target of the
Bush Forever project is to protect at least 10% of the vegetation complexes that occur within
the Swan Coastal Plain.
A study of the vegetation complexes of the Darling System identifies the subject site as being
part of the Quindalup Vegetation Complex, in the Swan Coastal Plain (Heddle et al 1980).
Currently, 14.5% of the original extent of the Quindalup Vegetation Complex is protected in
the Perth Metropolitan Region. The Bush Forever project recommends that the conserved
area be increased to 20% (ATA Environmental 2002). There is a significant area
(675 hectares) of the Quindalup Vegetation Complex protected within Port Kennedy
Reserve, which is proximate to the subject site. Due to the highly disturbed nature of the
vegetation within the subject site, and given that a large area of this complex is protected
within the locality, it is not considered that the vegetation of the subject site would be
significant in terms of contribution to the WA Government’s target for protection of the
Quindalup Vegetation Complex.

3.4.1

Significance of tuart (Eucalyptus gomphocephala)

Tuart (Eucalyptus gomphocephala), which occurs within the study area, is considered to be a
significant species within the Swan Coastal Plain of Western Australia, providing the
following values:
•
•
•
•
•
•
•

Biodiversity
Ecosystem processes
Connectivity
Landscape
Cultural
Social
Economic.

Tuart is particularly recognised for its landscape values. Being the largest naturally occurring
tree species on the Swan Coastal Plain (Tuart Response Group 2004), it is an important tree
and feature of Perth’s regional open space, parks and golf courses. The cultural values of
tuart are also important, the trees being highly valued for their beauty and their ability to give
people a sense of place (Tuart Response Group 2004).
Tuart’s occurrence as a vegetation community on the Swan Coastal Plain has been greatly
reduced by urban, industrial and agricultural development. Many of the remaining tuart
woodlands have been disturbed by grazing, altered fire regimes and other human-induced
changes (Tuart Response Group 2004).
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The recognised significance of tuart (both as an individual species and part of the
communities and ecosystems it occurs within) triggered a number of government and
community actions for its protection, including:
•

the formation of a Tuart Response Group in 2001;

•

the development of the Tuart Atlas (Government of Western Australia 2003); and

•

the preparation of the Draft Tuart Conservation and Management Strategy (Tuart
Response Group 2004).

The Tuart Atlas does not identify any areas of Tuart Woodlands within the study area,
however, a small area of Eucalyptus gomphocephala Woodland occurs within the subject
site (Figure 3.1). This community is of degraded condition, with very sparsely scattered tuart
trees, among an understorey largely comprising introduced species, and the invasive
peppermint (Argonis flexuosa). It is estimated that approximately 5-10 tuart trees will be
disturbed as a result of the proposed development. The small area of Eucalyptus
gomphocephla Woodland within the subject site is not considered to be of priority for the
conservation of tuart within the Swan Coastal Plain. Healthier stands and communities of
tuart occur within the local area, including a large area of Eucalyptus gomphocephala
Woodland immediately west of the subject site, adjacent to Rockingham Beach Road. The
area of tuart woodland within the Kwinana and Rockingham Local Government Areas (LGAs)
combined is estimated to be 2408.6 hectares (Tuart Response Group 2004).
The Draft Tuart Conservation and Management Strategy recognises six key outcomes for the
conservation of tuart, and sets out a number of strategies through which to achieve the set
targets for each outcome. The key strategy with relevance to the proposed development is
as follows:
when considering the impacts of clearing, apply the principle of ‘compensatory habitat’
and ‘no-net-loss’ habitat at a regional scale.

It is proposed that this will be achieved through planting additional tuarts on the reserve land
that is immediately to the west of the site, as discussed in Section 7.0.

3.5

Threatened Flora Species

The flora species list compiled during surveys of the study area on 22 and 23 August 2006
was compared with the database of Western Australian Rare and Priority Flora and the list of
Significant Flora of the Perth Metropolitan Region (Government of Western Australia 2000b).
No threatened or priority flora species were recorded within the study area.
A search of both the Department of Conservation and Land Management Threatened
(Declared Rare) Flora Database and the Western Australian Herbarium Specimen Database
was undertaken in order to identify any threatened or priority flora species that have
previously been recorded within a 10 kilometre radius of the subject site. Searches of these
databases identified six threatened flora species and four priority flora species previously
recorded within this 10 kilometre search radius (Table 3.1). None of these records occur
directly within the subject site.
Of these ten species, there are two (Lepidium puberulum and Jacksonia sericea) for which
the subject site is considered to contain potential habitat, based on basic habitat
requirements of each of the species. None of these species have previously been recorded
within the subject site.
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Table 3.1 - Threatened and Priority Flora species recorded within a 10 kilometre radius
of the study area (CALM Threatened (declared rare) Flora Database and the Western
Australian Herbarium Specimen Database)
Species

Status

Aponogeton hexatepalus *
Caladenia huegelii *
Drakaea elastica * #
Dodonaea hackettiana * #
Diuris micrantha * #
Lepidium puberulum #

Priority 4
R
R
Priority 4
R
Priority 4

Aotus cordifolia #
Jacksonia sericea #

Priority 3
Priority 4

Stylidium longitubum #
Verticordia plumosa #

Priority 3
R

Potential to Occur Within Study
Area
No potential habitat.
No potential habitat.
No potential habitat.
No potential habitat.
No potential habitat.
The study area potentially supports
suitable habitat for this species.
No potential habitat.
The study area potentially supports
suitable habitat for this species.
No potential habitat.
No potential habitat.

* Records from the CALM Threatened (declared rare) Flora Database
# Records from the Western Australian Herbarium Specimen Database
Key to Status Codes:
R – declared rare flora
Schedule 4 – Other specially protected fauna
Priority 3 – Poorly known taxa
Priority 4 – Rare taxa

3.6

Threatened Ecological Communities

No Threatened Ecological Communities (TECs) (state) or Endangered Ecological
Communities (Commonwealth EPBC Act) occur within the subject site.
The TEC, Sedgelands in Holocene dune swales of the Southern Swan Coastal Plain, occurs
to the east of the proposed development area, west of Patterson Road. This community is
declared as a TEC (TEC 19) by CALM, and is also listed under the EPBC Act as an
Endangered Ecological Community (EEC). Under the CALM (WA) criteria, this community is
classified as critically endangered CR B) ii).
TEC 19 is characterised by the presence of a number of sedge species, with the typical
species being Baumea juncea and Isolepsis nodosa and also the grass Poa porphyroclados.
Small numbers of Lepidosperma costale, which is a sedge species not listed as occurring in
TEC19 were recorded within the study area. This species is not considered to be indicative
of wetland conditions as it can occur in both dry and wet environments, and is not known to
be a diagnostic species for TEC 19. No other sedge species were recorded within the
subject site during field surveys, and suitable environments for sedgelands were not
observed.
Three of the twelve flora species listed as occurring in TEC 19 (Gibson et al 1994) were
recorded within the subject site: swamp paperbark (Melaleuca rhaphiophylla), orange wattle
(Acacia saligna) and Xanthorrhoea priesii. The presence of these species is not considered
to indicate the presence of TEC 19, as they are species which are locally common in several
vegetation communities of the Swan Coastal Plain.
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In addition to the absence of characteristic flora species within the subject site, the
geomorphology / groundwater regime of the subject site is not expected to support TEC 19.
The Sedgelands in Holocene dune swales of the Southern Swan Coastal Plain is a remnant
wetland plant community. This community occurs in the swales that exist between the crests
of Holocene dunes. The dunes were formed as the beach prograded seaward during the last
major sea level rise which occurred approximately 10,000 years ago. In the swales where
TEC 19 occurs the groundwater table is close to or at the ground surface. These areas
typically become waterlogged in winter while retaining relatively high moisture near the
surface in summer (English et al 2002).
As can be seen from Figure 3.2, the base of the swales, where TEC 19 has been recorded,
range in elevation from approximately 3 to 3.5 mAHD with the profile exhibiting distinct dune
and swale sequences which do not exist on the subject site. By comparison, ground level at
the proposed Bio-Refinery site is approximately 4 to 5 mAHD making the landform one to two
metres higher than in the area where TEC 19 has been recorded and hence further from the
groundwater table.
As discussed, the locations in which the TEC has been recorded have a shallow
groundwater table. Groundwater level is thought to be a significant factor in the distribution
and floristic components of this TEC. As such, it is not considered that the study area
supports or has the potential to support this community.
The catchment source for this groundwater is considered critical habitat for this community
(English et al 2002). Any changes to the groundwater level may have implications for the
floristic composition of the TEC. In terms of groundwater movement, the proposed
development site is located down gradient of the TEC 19 community and will not lead to any
changes to the groundwater regime in the vicinity of the TEC 19 community. The proposed
development will not discharge water from the Bio-Refinery process to the groundwater and
therefore has a negligible potential to impact on groundwater quality on the site. Clean roof
runoff will be discharged to the underlying groundwater via a series of water treatment
devices to assist in maintaining the existing groundwater regime.
As such, the proposed development will not impact upon the nearby TEC 19 community.

4.0 Fauna Results
The full list of fauna species recorded within the subject site during surveys of 22 and
23 August 2006 is provided in Appendix 2.

4.1

Birds

A total of sixteen bird species were recorded within the study area during field surveys. The
most commonly recorded bird species were the brown honeyeater (Lichmera indistincta),
Australian raven (Corvus coronoides), grey fantail (Rhipidura fuliginosa) and the Australian
magpie (Gymnorhina tibicen). Two individual brown falcons (Falco berigora) and several
Australian pelicans (Pelecanus conspicillatus) were observed flying over the study area
throughout the survey on the morning of 23 August 2003.
No nocturnal bird species were recorded during spotlighting surveys on the night of
22 August 2003.
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4.2

Mammals

Six individuals of the rabbit (Oryctolagus cuniculus) were recorded during spotlighting
surveys on the night of the 22 August 2006. No other fauna species were recorded.
Numerous diggings of the rabbbit were observed throughout the study area, indicating the
presence of a resident population of high numbers.
The tracks of a large macropod were observed along one of the sandy vehicle tracks running
through the centre of the study area. These tracks were tentatively identified to be the
western grey kangaroo (Macropus fuliginosus).

4.3

Reptiles

No reptile species were observed during the time of the survey. This is likely to be a
consequence of the relatively cool weather during the time of survey and also due to the
dense ground cover making detection difficult.

4.4

Amphibians

No amphibian species were observed during either diurnal or nocturnal surveys. The study
area provides no potential habitat for amphibian species.

4.5

Fauna Habitats

The habitats of the subject site have been broadly defined as open woodland, tall shrubland
and open shrubland, while the north-eastern and southern portions of the subject site have
largely been mapped as cleared (Figure 4.1). The locations of these three habitat types
throughout the subject site are shown on Figure 4.1.

4.5.1

Open Woodland Habitat

The open woodland habitat occurs in the north-west of the subject site (Figure 4.1). The
habitat consists of sparse tuart (Eucalyptus gomphocephala) (approximately 10% cover)
with, in places, a dense understorey dominated by Melaleuca huegelii, swamp paperbark
(Melaleuca rhaphiophylla), summer-scented wattle (Acacia rostellifera) and the introduced
Japanese pepper (Schinus terebinthifolia). In some areas, the understorey is sparse, being
characterised by a low ground layer, largely comprising the introduced wild oats (Avena
fatua).
There is a diversity of blossoming flora species (Melaleuca spp., Acacia spp., Eucalyptus
spp.) within open woodland habitats which provide abundant foraging resources for
nectivorous and insectivorous species during flowering times. These foraging resources
were observed to be utilised by a number of bird species, including honeyeaters, and could
potentially provide resources for a range of micro-bat species and small mammals.
The introduced species, Japanese pepper (Schinus terebinthifolia), occurs extensively
throughout the open woodland habitats and bears abundances of small red berries. These
berries may provide a foraging resource for some frugivorous species.
The ground stratum consists primarily of the introduced Avena fatua, the dominance of which
appears to be limiting the floristic diversity of the ground stratum, therefore limiting the
diversity of foraging resources. There is a very low abundance of ground habitats such as
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rocks, leaf litter, logs and other fallen timber, which, where present, provide habitat for some
species, in particular reptiles and amphibians.
Despite there being numerous mature canopy trees within open woodland habitats, hollow
development was not observed in any of the trees. Canopy trees were not present within
any other habitat types, and, as such, the subject site does not provide nesting habitat for
hollow-dependent species.

4.5.2

Tall Shrubland Habitat

Tall woodland habitats dominate the southern part of the subject site (Figure 4.1), and
comprise the Acacia rostellifera Tall Shrubland and the Melaleuca huegelii/Acacia rostellifera
Tall Open Shrubland communities.
The tall woodland habitats support a number of blossoming species (Melaleuca spp., Acacia
spp. and Hakea spp.) which provide abundant foraging resources for nectivorous and
insectivorous species during flowering times. These foraging resources were observed to be
utilised by a number of bird species, including honeyeaters, and could potentially provide
resources for a range of micro-bat species and small mammals.
The dense shrub stratum of this habitat type provides protection against predators for ground
dwelling birds, reptiles and small mammals.
The ground stratum consists primarily of the introduced wild oats (Avena fatua), the
dominance of which appears to be limiting the floristic diversity of the ground stratum,
therefore limiting the diversity of foraging resources. There is a very low abundance of
ground habitats such as rocks, leaf litter, logs and other fallen timber, which, where present,
provide additional habitat for some species, in particular reptiles and amphibians.

4.5.3

Open Shrubland Habitat

Open shrubland habitats occur in the central-eastern portions of the subject site (Figure 4.1).
This habitat type comprises the Melaleuca huegelii/Acacia rostellifera Tall Open Shrubland
and the Xanthorrhoea priesii/Avena fatua Shrubland.
The open shrubland habitats support a number of blossoming species (Melaleuca spp.,
Acacia spp., Eucalyptus spp., Xanthorrhoea spp. and Hakea spp.) which would provide
abundant foraging resources for nectivorous and insectivorous species during flowering
times. These foraging resources were observed to be utilised by a number of bird species,
including honeyeaters, and could potentially provide resources for a range of micro-bat
species and small mammals.
The shrub stratum in the open shrubland areas, while not dense like that of other habitat
types, may still provide some protection against predators for ground dwelling birds, reptiles
and small mammals.
The ground stratum consists primarily of the introduced Avena fatua, the dominance of which
appears to be limiting the floristic diversity of the ground stratum, therefore limiting the
diversity of foraging resources. There is a very low abundance of ground habitats such as
rocks, leaf litter, logs and other fallen timber, which, where present, provide additional habitat
for some species, in particular reptiles and amphibians.
Small areas of open grassland occur patchily throughout the open shrubland habitats, in
particular in the north-eastern corner of the subject site. This open grassland provides
potential foraging areas for macropods, in particular the western grey kangaroo (Macropus
fuliginosus).
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4.5.4

Cleared Habitats

The cleared areas in the north-east of the subject site support minimal fauna habitats. The
open grassland areas provide potential grazing for macropod species such as the western
grey kangaroo (Macropus fuliginosus), and possible foraging areas for some gramnivorous
bird species. The cleared habitats are also likely to be utilised by the introduced rabbit
(Oryctolagus cuniculus).

4.6

Threatened and Priority Fauna Species

No threatened fauna species were recorded within the study area during surveys on 22 and
23 August 2006. The list of fauna species recorded within the study area during surveys of
22 and 23 August 2006 was compared with the list of Significant Birds of the Swan Coastal
Plain (Western Australian Government 2000b).
A search of the CALM Threatened Fauna Database was undertaken (July 2006) in order to
identify any threatened or priority fauna species that have previously been recorded within a
10 kilometre radius of the subject site. This search identified four threatened fauna species
and ten priority fauna species previously recorded within this 10 kilometre radius (Table 4.1).
None of these records occur directly within the subject site. It should be noted that the latest
sightings of some of these species date back to 1939, with some of the species now being
extinct on the Swan Coastal Plain.
Table 4.1 - Threatened and Priority Fauna species recorded within a 10 kilometre
radius of the subject site (CALM Threatened Fauna Database)
Species
Numbat
Myrmecobius
fasciatus
Baudin’s blackcockatoo
Calyptorhynchus
baudinii
loggerhead turtle
Caretta caretta

carpet python
Morelia spilota
Southern brushtailed phascogale
Phascogale tapoatafa
tapoatafa
lined skink
Lerista lineata
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Status in
WA
Schedule 1

Location of
Record
Thomsons Lake
Nature Reserve

Schedule 1

Schedule 1

Schedule 4
Priority 4
Priority 3

Priority 3

Date of Latest
Record
1984

Potential to Occur
Within Study Area
No potential habitat.

Rockingham

1939

No potential habitat.

Challenger
Beach
Kwinana Beach
Warnbro Sound
Warnbro

1998

No potential habitat.

2006

No potential habitat.

Point Peron

2001

No potential habitat.

No date

No potential habitat.

Garden Island
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Table 4.1 - Threatened and Priority Fauna species recorded within a 10 kilometre
radius of the subject site (CALM Threatened Fauna Database) (cont)
Species

Status in
WA
Priority 4

Location of
Record
Leda Nature
Reserve

western false
pipistrelle
Falsistrellus
mackenziei

Priority 4

Harry Waring
Marsupial
Reserve

1992

water rat
Hydromys
chrysogaster
little bittern
Ixobrychus minutus
bush stone-curlew
Burhinus grallarius

Priority 4

Medina

1973

Potential to Occur
Within Study Area
Potential habitat for
this species occurs
within the study
area. It is unlikely
to occur due to
history of
disturbance within
the locality
The study area
provides potential
foraging habitat for
this species. No
roosting habitat
(tree hollows) is
present.
No potential habitat.

Priority 4

Rockingham

1939

No potential habitat.

Priority 4

Baldivis

1939

hooded plover
Charadrius rubicollis
eastern curlew
Numenius
madagascariensis
southern brown
bandicoot
Isodon obesulus
fusciventer

Priority 4

Cooloongup

1998

This species has
become extinct on the
Swan Coastal Plain.
No potential habitat.

Priority 4

Rockingham

1948

No potential habitat.

Priority 5

2004

Potential habitat for
this species occurs
within the study
area.

Tammar wallaby
Macropus eugenii
derbianus

Priority 5

Cooloongup
Leda Nature
Reserve
Parmelia/Bertram
Hope
Valley/Postans
Harry Waring
Nature Reserve
Garden Island

1990

This species has
become extinct on the
Swan Coastal Plain.

Western brush
wallaby
Macropus irma

Date of Latest
Record
1989

Key to Status Codes:
Schedule 1 - Fauna that is rare or is likely to become extinct
Schedule 4 - Other specially protected fauna
Priority 3 - Taxa with several, poorly known populations, some on conservation lands
Priority 4 - Taxa in need of monitoring
Priority 5 - Taxa in need of monitoring (conservation dependant)

Of these fifteen species, there are three for which the subject site is considered to contain
potential habitat, based on known habitat requirements for each of the species. These three
species are the western brush wallaby (Macropus irma), western false pipistrelle
(Falsistrellus mackenziei) and the southern brown bandicoot (Isodon obesulus fusciventer).
Due to the history of disturbance within the subject site and surrounding locality, it is unlikely
that any of these three species would occur on the study area.
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4.7

Significant Bird Species of the Swan Coastal Plain

Table 4.2 lists the 97 Significant Bird Species of the Swan Coastal Plain (Government of
Western Australia 2000b). Of these 97 species, there are 59 for which the subject site does
not provide potential habitat. The subject site provides potential foraging habitat (no nesting
habitat) for 22 of the 97 significant bird species, and potential foraging and nesting habitat for
15 species. One of the species, the brown falcon, was recorded on the subject site on 23
August 2006.
The habitats of the subject site have a history of clearing and disturbance and are of
degraded condition. Larger areas of vegetation providing similar habitats of healthier
condition occur throughout the Swan Coastal Plain region. These habitats are likely to
provide more significant foraging and nesting resources than those of the subject site. For
many of the bird species, the subject site is likely to form part of a wider foraging range, with
species moving widely between remnant vegetation areas in response to the availability of
resources at particular times of the year.
While the subject site provides potential habitat for 37 significant bird species of the Swan
Coastal Plain, there are no bird species for which the habitat resources on the subject site
would be heavily relied upon. The conservation value of the subject site for significant bird
species of the Swan Coastal Plain is considered to be low on both a regional and local scale.
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Table 4.2 - Significant Birds of the Swan Coastal Plain Portion of the Perth Metropolitan Region
(Government of Western Australia 2000b), and their potential habitat within the subject site
Scientific Name

Common Name

Dromaius novaehollandiae
Stictonetta naevosa
Oxyura australis
Bizuria lobata
Anas rhynchotis
Malacorhynchus membranaceus
Aythya australis
Nycticorax caledonicus
Ixobrychus minutus
Ixobrychus flavicollis
Botaurus poiciloptilus
Lophoictinia isura
Haliastur sphenurus
Accipter fasciatus
Acipiter cirrocephalus
Aquila morphnoides
Aquila audax
Falco berigora
Falco peregrinus
Gallinula tenebrosa
Otis australis
Turnix varia
Limosa limosa
Limosa lapponica

emu
freckled duck
blue-billed duck
musk duck
Australasian shoveler
pink-eared duck
hardhead
rufous night heron
little bittern
black bittern
Australasian bittern
square-tailed kite
whistling kite
brown goshawk
collared sparrowhawk
little eagle
wedge-tailed eagle
brown falcon
peregrine falcon
dusky moorhen
Australian bustard
painted button-quail
black-tailed godwit
bar-tailed godwit
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Significant
Bird Species
Status
4
4
3
3
3
3
3
4
4
4
1,4
4
4
4
4
4
4
4
1,4
3
4
4
2
2

Conservation
Status

P4

I
I

Potential Habitat within the
Subject Site
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
Potential foraging habitat
Potential foraging habitat
Potential foraging habitat
Potential foraging habitat
Potential foraging habitat
Potential foraging habitat
Recorded
Potential foraging habitat
No potential habitat
No potential habitat
Potential foraging habitat
No potential habitat
No potential habitat
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Table 4.2 - Significant Birds of the Swan Coastal Plain Portion of the Perth Metropolitan Region
(Government of Western Australia 2000b), and their potential habitat within the subject site (cont)
Scientific Name

Common Name

Numenius minutus
Numenius phaeopus
Numenius madagascariensis
Tringa totanus
Tringa stagnatilis
Tringa nebularia
Tringa glareola
Tringa cinerea
Tringa hypoleucos
Tringa brevipes
Arenaria interpres
Calidris canutus
Calidris tenuirostris
Calidris alba
Calidris ruficollis
Calidris minuta
Calidris subminuta
Calidris fuscicollis
Calidris melanotos
Calidris acuminata
Calidris ferruginea
Philomachus pugnax
Burhinus grallarius
Rostratula benghalensis
Pulivalis fulva
Charadrius dubius

little curlew
whimbrel
eastern curlew
common redshank
marsh sandpiper
common greenshank
wood sandpiper
terek sandpiper
common sandpiper
grey-tailed tattler
ruddy turnstone
red knot
great knot
sanderling
red-necked stint
little stint
long-toed stint
white-rumped sandpiper
pectoral sandpiper
sharp-tailed sandpiper
curlew sandpiper
ruff
bush stone-curlew
painted snipe
Pacific golden plover
little ringed plover
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Significant
Bird Species
Status
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
Locally extinct
4
2
2

Conservation
Status
I
I
I, P4
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
P4
P3
I
I

Potential Habitat within the
Subject Site
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
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Table 4.2 - Significant Birds of the Swan Coastal Plain Portion of the Perth Metropolitan Region
(Government of Western Australia 2000b), and their potential habitat within the subject site (cont)
Scientific Name

Common Name

Charadrius bicinctus
Charadrius mongolus
Charadrius leschenaultii
Charadrius rubicollis
Charadrius veredus
Erythrogonys cinctus
Phapps chalcoptera
Phaps elegans
Cacatua pastinator pastinator

double-banded plover
lesser sand plover
greater sand plover
hooded plover
oriental plover
red-kneed dotterel
common bronzewing
brush bronzewing
western long-billed corella

Calyptorhynchus banksii naso
Calyptorhynchus latirostris
Calyptorhynchus baudinii
Platycercus icterotis
Neophema petrophila
Ninox connivens connivens
Tyto novaehollandiae
Climacteris rufa
Malurus elegans

forest red-tailed black cockatoo
Carnaby’s cockatoo
Baundin’s cockatoo
western rosella
rock parrot
barking owl (sw population)
masked owl
rufous treecreeper
red-winged fairy-wren

Malurus splendens
Malurus lamberti

splendid fairy wren
variegated fairy wren

Malurus leucopterus

white-winged fairy wren
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Significant
Bird Species
Status
2
2
2
2
2
3
3
1, locally
extinct
Locally extinct
1, 4
1, 4
4
3
Locally extinct
4
3
Locally extinct
except for
Gingin
population
3
3
3

Conservation
Status
I
I
I
P4
I
I

V, R1
P3
E, R1
V, R1

P2
R4
P1 (Gingin
population)

Potential Habitat within the
Subject Site
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
Potential foraging habitat
Potential foraging habitat
No potential habitat
No potential habitat
Potential foraging habitat
Potential foraging habitat
Potential foraging habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat
No potential habitat

No potential habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
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Table 4.2 - Significant Birds of the Swan Coastal Plain Portion of the Perth Metropolitan Region
(Government of Western Australia 2000b), and their potential habitat within the subject site (cont)
Scientific Name

Common Name

Stipiturus malachurus

southern emu-wren

Sericornis frontalis

white-browed scrubwren

3

Smicromis brevirostris

weebill

3

Acanthiza apicalis

broad-tailed thornbill

3

Acanthiza chrysorrhoea

yellow-rumped thornbill

3

Melithreptus chloropsis
Phylidonyris novaehollandiae

western white-naped honeyeater
new holland honeyeater

4
4

Phylidonyris nigra

white-cheeked honeyeater

4

Phylidonyris melanops

tawny-crowned honeyeater

4

Lichenostomus ornatus

yellow-plumed honeyeater

3

Anthochaera lunulata
Manorina flavigula

western little wattlebird
yellow-throated miner

4
4

Petroica multicolor

scarlet robin

3

Petroica cucullata
Eopsaltria australis
Eopsaltria georgiana
Psophodes nigrogularis

hooded robin
yellow robin
white-breasted robin
western whipbird
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Significant
Bird Species
Status
3

3
3
3
Locally extinct

Conservation
Status

Potential Habitat within the
Subject Site

R1

Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging habitat
Potential foraging habitat
No potential habitat
No potential habitat
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Table 4.2 - Significant Birds of the Swan Coastal Plain Portion of the Perth Metropolitan Region
(Government of Western Australia 2000b), and their potential habitat within the subject site (cont)
Scientific Name

Common Name

Significant
Bird Species
Status
3
Locally extinct
3
3
3
4

Daphoenositta chrysoptera
Falcunculus frontatus leucogaster
Pachycephala pectoralis
Colluricincla harmonica
Myiagra inquieta
Artamus cinereus

varied sittella
crested shrike-tit
golden whistler
grey shrike-thrush
restless flycatcher
black-faced woodswallow

Artamus cyanopterus

dusky woodswallow

4

Strepera versicolor

grey currawong

4

Conservation
Status

P4

Potential Habitat within the
Subject Site
Potential foraging habitat
No potential habitat
Potential foraging habitat
Potential foraging habitat
Potential foraging habitat
Potential foraging and nesting
habitat
Potential foraging and nesting
habitat
Potential foraging habitat

Significant Bird Species Codes
1 = species listed under the Wildlife Conservation Act 1950
2 = species listed on the JAMBA/CAMBA agreements
3 = habitat specialists with a reduced distribution in the Swan Coastal Plain
4 = wide ranging species with reduced populations on the Swan Coastal plain locally extinct
Conservation Status Codes
E = endangered
V = vulnerable
I = internationally protected migratory species
The Wildlife Conservation (Specially Protected Fauna) Notice 1999 where:
R1 = specially protected fauna – schedule 1
R4 = specially protected fauna – schedule 4
The CALM Priority Fauna List
P1 = Priority 1 Fauna
P2 = Priority 2 Fauna
P3 = Priority 3 Fauna
P4 = Priority 4 Fauna
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5.0 Environment Protection and Biodiversity
Conservation Act 1999
Under the Commonwealth EPBC Act, approval of the Commonwealth Minister for the
Environment is required for any action that may have a significant impact on matters of
national environmental significance (NES). These matters are:
•

the world heritage values of declared World Heritage properties;

•

the national heritage values of places on the National Heritage List;

•

the ecological character of declared Ramsar wetlands;

•

threatened species (other than extinct and conservation dependent species) and
ecological communities (other than vulnerable ecological communities) listed under the
EPBC Act;

•

migratory species listed under the EPBC Act;

•

nuclear actions that are likely to have a significant impact on the environment; and

•

the Commonwealth marine environment.

A search of the DEH Protected Matters Search Tool (28 August 2006) identified (discounting
fish and marine species), five threatened flora species, four threatened fauna species and
one migratory fauna species recorded or considered likely to occur, on the basis of DEH
habitat modelling, within a ten kilometre radius of the subject site (Table 5.1).
One EEC, Sedgelands in Holocene Dune Swales of the Southern Swan Coastal Plain was
also identified on the DEH Protected Matters Search Tool within this search radius, however
is not considered to occur (refer to Section 3.6).
Table 5.1 - Flora and Fauna species listed under the EPBC Act, potentially occurring
within the subject site based on DEH habitat modelling
Scientific Name
Calyptorhynchus latirostris
Haliaeetus leucogaster

Common Name
Birds
baudin’s black-cockatoo
white-bellied sea eagle

Dasyurus geoffroii
Phascogale calura
Setonix brachyurus

Mammals
western quoll
red-tailed phascogale
quokka

Caladenia huegelii
Diuris micrantha
Drakaea elastica
Lasiopetalum pterocarpum
Lepidosperma rostratum

Plants
grand spider orchid
dwarf bee orchid
glossy-leaved hammer-orchid
beaked lepidosperma

Status
E
Migratory
V
E
V
E
V
E
E
E

E = endangered under the EPBC Act
V = vulnerable under the EPBC Act

2120/R02/V3

Umwelt (Australia) Pty Limited
September 2006

21

No species listed under the EPBC Act were recorded within the subject site. The subject site
is not expected to support any of the EPBC listed species shown in Table 5.1.

6.0 Assessment of Impacts
As shown on Figure 6.1, the footprint of the proposed Ethanol Bio-Refinery will cover
approximately 19 hectares of the 24 hectare subject site. The proposed development will
require the clearing of vegetation from within the 19 hectare area.
The subject site is not known to support any threatened flora or fauna species, or any TECs
or EECs. Two individuals of the brown falcon (Falco berigora) were observed flying over the
subject site during field surveys of 23 August 2006. This species is listed as a Significant
Bird Species of the Swan Coastal Plain (Government of Western Australia 2000b). The
subject site is likely to form a small part of a wider foraging range for this highly mobile
species, and is not likely to provide suitable nesting habitat for the species. Given the highly
mobile nature of the brown falcon, and the presence of similar habitats within the locality, the
proposed development is not expected to significantly impact on locally occurring populations
of this species.
Tuart (Eucalyptus gomphocephala), which was recorded within the subject site, is considered
to be a significant species in the Swan Coastal Plain. The Eucalyptus gomphocephala
Woodland within the subject site is highly degraded, and remnants of healthier tuart
communities occur within the locality, including a remnant directly to the west of the subject
site. Approximately 3000 hectares of tuart woodland occurs within the Kwinana and
Rockingham LGAs combined. As such, the removal of approximately ten individual trees of
Eucalyptus gomphocephala Woodland is not significant for the conservation of tuart within
the Swan Coastal Plain. It is proposed that Compensatory Habitat will be provided, as
discussed in Section 7.0 to offset the removal of these trees.

7.0 Compensatory Habitat
In accordance with Department of Conservation and Land Management (CALM)
requirements, it is proposed, in conjunction with Landcorp, Rockingham Council and local
conservation groups, to rehabilitate the recreational reserve that is located immediately to the
west of the proposed Bio-Refinery. This area is currently heavily degraded and has had
significant quantities of household rubbish dumped on it.
It is intended that the rehabilitation program will include the removal of rubbish and weeds
followed by planting disturbed areas with endemic native species. This will include planting
of at least two tuarts for every tuart (Eucalyptus gomphocephala) that is removed as part of
the proposed Bio-Refinery development.
The northern portion of the recreation reserve currently comprises a small area of Eucalyptus
gomphocephala Woodland. Rehabilitation works in this area will aim to enhance this
community, through the control of invasive species (particularly those suppressing the
natural regeneration of tuart) and by planting of tuart seedlings (grown from local provenance
seed stock).
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8.0 Conclusions
Due to the subject site having a history of disturbance, the floristic diversity of the remaining
vegetation is relatively low, and comprises a large proportion of introduced species. No
significant fauna habitats were observed within the subject site, and low fauna diversity was
recorded.
The proposed development will not impact on any threatened or priority flora or fauna, or any
TECs or EECs. One Significant Bird Species of the Swan Coastal Plain (Government of
Western Australia 2000b) was recorded over the site (brown falcon); however, the proposed
development is not expected to significantly impact on this species. A regionally significant
flora species, tuart (Eucalyptus gomphocephala), occurs within the subject site. The removal
of approximately 10 specimens of tuart is not considered to be significant for the
conservation of tuart within the Swan Coastal Plain.
It is proposed that the recreation area to the west of the subject site will be rehabilitated to
compensate for the clearing of vegetation within the subject site as a result of the proposed
development. Rehabilitation in the northern portion of the area will focus on enhancing the
habitat for the regionally significant tuart, which is currently present in small numbers. A
minimum of 20 tuart trees will be planted in this area, and weed management will be
undertaken in order to facilitate natural regeneration of this species.
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APPENDIX 1
Statements of Experience and
Expertise of Field Personnel

CATHERINE PEPPER
B E (Hons 1), B A
Environmental Engineer

STATEMENT OF EXPERIENCE AND EXPERTISE
ACADEMIC QUALIFICATIONS
•

Bachelor of Environmental Engineering (Hons 1), Newcastle University

•

Bachelor of Arts, Newcastle University

PROFESSIONAL AFFILIATIONS
•

Hunter Environmental Institute, Member

•

Institute of Engineers, Australia, Graduate Member

SUMMARY OF EXPERIENCE AND EXPERTISE
Catherine has a Bachelor of Environmental Engineering with an Environmental Biology major and a
Bachelor of Arts with a Physical Geography major from the University of Newcastle. She achieved at
a consistently high standard throughout the course of her studies and was placed on the Faculty of
Engineering Dean’s Merit List for meritorious academic performance for each of the five years she
attended university. She also received the NSW Department of Commerce Work Experience Prize for
Environmental Engineering from the University of Newcastle in 2004.
Catherine’s Environmental Engineering background is diverse, with areas of study ranging from her
final year project looking at particulate air pollution in the Upper Hunter Valley, to contaminated site
assessment and stormwater system design and analysis. Prior to joining Umwelt in mid 2004,
Catherine was employed by RCA Australia Pty Limited for the period February 2004 to June 2004.
During that time she carried out groundwater modelling and was involved in contaminated site
assessment. Catherine was also employed by Hunter Water Australia for the period December 2001
to November 2002. Her major tasks with Hunter Water Australia involved water resources
management and asset management.
Catherine has been involved in a wide range of projects since joining Umwelt, including surface water
modelling and creek diversion design, surface water management, subsidence management, waste
management, environmental impact assessment, investigations and reviews, a Commission of Inquiry
and emergency management planning. She is currently project managing two Environmental
Assessments for State Significant development in NSW.
Catherine’s technical skills include a working knowledge of water quality and hydrodynamic models,
data acquisition and interpretation skills, literature research, critical analysis, problem solving, project
management, report writing and presentation skills.
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LIST OF CURRENT AND PREVIOUS POSITIONS
Jul 2004 to present

Environmental Engineer – Umwelt (Australia) Pty Limited

Feb 2004 to Jul 2004

Undergraduate Environmental Engineer – RCA Australia Pty Limited

Dec 2001 to Nov 2002

Undergraduate Environmental Engineer – Hunter Water Australia Pty
Limited

REPRESENTATIVE LIST OF EXPERIENCE
•

Project manager for Collex’s Woodlawn Alternative Waste Technology Project Environmental
Assessment, Tarago, NSW

•

Project manager for Primary
Assessment, Gunnedah NSW

•

Project manager for Primary Energy’s Kwinana Ethanol Bio-Refinery environmental impact
assessment, Kwinana, WA

•

Assisted with the preparation of the Surface Water Assessment for Lynwood Quarry EIS, Marulan,
NSW for Readymix Holdings Pty Ltd

•

Surface and groundwater assessment for Clarence Colliery Water Transfer Scheme, Lithgow, for
the NSW Department of Commerce

•

Surface water drainage assessment for Private Property Subsidence Management Plans for
Beltana Highwall Mining Pty Limited

•

Research and development of the Newcastle Coastline Emergency Management Plan for
Newcastle City Council

•

Assisted with the preparation of Mawsons Lookout Reserve Management Plan, Caves Beach,
NSW, for Lake Macquarie City Council

•

Development of the Beltana Surface Water Management Plan for Beltana Highwall Mining Pty
Limited

•

Erosion and water quality background research and identification of areas of concern for the Port
Stephens Foreshore Management Plan for Port Stephens Council

•

Lake Wyangan Water Balance Investigation for Murrumbidgee Irrigation Pty Limited

•

Background review for the Mandalong Valley Flood Study

•

Review of the Waste Services NSW Eastern Creek Waste Management Facility Environmental
Impact Statement for Collex Pty Limited

•

Highland County Water Quality Control Pond, Fletcher, NSW, technical review for Hunt & Hunt
Lawyers

•

Critical review, report and presentation writing for Eastern Creek Waste Management Centre
Stage 2 Commission of Inquiry

•

Creation, review and design of drainage models for existing creek systems for projects relating to
the environmental assessment and/or rehabilitation of developments in the mining sector including
Lynwood Quarry creek models, Marulan, NSW, for Readymix Holdings Pty Ltd; Bulga Coal
Continued Underground Operations Northern Drainage Line model, Singleton, NSW; Baal Bone

Energy’s

Gunnedah
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Colliery surface water management system model, for Baal Bone Colliery, Lithgow, NSW; Possum
Gully model for Lake Coal Pty Limited, Catherine Hill Bay, NSW; and Big Flat Creek models for
the Anvil Hill Project, Denman, NSW, for Centennial Hunter Pty Limited
•

Creation, review and update of computer models of existing creek systems for proposed urban
developments including Mirvac Homes subdivision development, Morisset, NSW, and a
commercial development in Toronto, NSW
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ALAINA CASEY
B Env Sc
Ecologist

STATEMENT OF EXPERIENCE AND EXPERTISE
ACADEMIC QUALIFICATIONS
•

Bachelor of Environmental Science, University of Newcastle

PROFESSIONAL AFFILIATIONS
•

Hunter Environmental Institute, Member

OTHER RELEVANT QUALIFICATIONS
•

Certificate II Bushland Regeneration, TAFE NSW

SUMMARY OF EXPERIENCE AND EXPERTISE
Alaina is a graduate of Environmental Science at Newcastle University, majoring in environmental
management and has also completed a Certificate II in Bushland Regeneration. She undertakes both
fauna and flora studies with Umwelt, and has a particular interest and expertise in the field of Botany.
Whilst studying for her degree, Alaina gained experience through volunteer work with a range of
organisations which included a three month, full time internship at the Australian National Botanic
Gardens.
Environmental management experience has been gained through employment with both Lake
Macquarie City Council and Port Stephens Council. This experience has seen Alaina involved with
stormwater improvement programs, community environmental education initiatives, weed
management and preparation of management plans. Also in her role at Council, Alaina was
responsible for the preparation and facilitation of several workshops for community environmental
education.
Since her employment with Umwelt, Alaina has been involved with numerous flora and fauna surveys
which have been undertaken in a broad range of environments throughout eastern New South Wales.
Through this experience, Alaina has developed a strong familiarity with the vegetation communities
within Lake Macquarie, the Hunter Valley, the Sydney Basin, lower North Coast and beyond. Alaina
has developed her skills in plant recognition, collection and identification, and has been involved
extensively in the establishment of a herbarium at Umwelt.
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Alaina is familiar with and experienced in a range of fauna survey methodologies including Elliot and
cage trapping, harp traps, hair tube/funnel sampling, pitfall trapping, spotlighting, Anabat recording,
call playback, bird surveys and amphibian surveys.
Alaina is experienced in the preparation of a range of reporting styles, including Flora and Fauna
Impact Assessments, Flora and Fauna Monitoring Reports, Conservation Management Plans,
Biodiversity Studies, Flora and Fauna Management Plans and Rehabilitation Plans.

LIST OF CURRENT AND PREVIOUS POSITIONS
July 2003 to present

Ecologist, Umwelt (Australia) Pty Limited

Jan 2003 to July 2003

Bushland Regenerator, Trees in Newcastle

Nov 2002 to July 2003

Community Environment Officer, Port Stephens Council

Feb 2002 to Nov 2002

Casual Stormwater Officer, Lake Macquarie City Council

REPRESENTATIVE LIST OF EXPERIENCE
•

Research and preparation of the Bitou Bush Plan of Management and Mambo Wetlands Plan of
Management for Port Stephens Council.

•

Preparation and presentation of community education workshops for weed control and project
monitoring for Port Stephens Council.

•

Undertook Flora and Fauna Survey and subsequent Flora and Fauna Assessment for proposed
subdivision in South West Rocks.

•

Contributed to the flora and fauna components of the Twelve Mile Creek Estuary Management
Plan.

•

Research and preparation of a Conservation Management Plan for Westside Mine Voluntary
Conservation Agreement, Lake Macquarie, NSW.

•

Flora and Fauna Assessment to support a Development Application for a property in Wallsend,
NSW.

•

Flora and Fauna Assessment to support a Development Application for residential development at
Wangi Wangi, NSW.

•

Flora and Fauna Assessment to support a Development Application for residential development at
Carey Bay, NSW.

•

Extensive Flora and Fauna Survey of 1500 hectares for a major open cut mine, Upper Hunter
Valley, NSW.

•

Undertook Flora and Fauna Survey and contributed to Flora and Fauna Assessment for an
Environmental Impact Statement for a proposed extractive industry near Goulburn, NSW.

•

Flora and Fauna Assessment for Subsidence Management Plan for West Wallsend Colliery, Lake
Macquarie, NSW.

•

Flora and Fauna Survey for proposed sand extraction industry at Stockton Bight, Port Stephens,
NSW.

•

Undertook Flora and Fauna Monitoring over two consecutive years for Bulga Coal, Hunter Valley,
NSW.
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•

Preparation of Flora and Fauna Management Plan for Bulga Coal, Hunter Valley, NSW.

•

Co-ordination of community biodiversity survey and preparation of Kilaben Creek Biodiversity
Study for Kilaben Creek Landcare Group, Lake Macquarie, NSW.
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Appendix 2 – Flora Species List
The following list was developed from surveys of the study area detailed in Section 2.0 of
the main report. It includes all species of vascular plants observed on the study area during
fieldwork. Not all species are readily detected at any one time of the year; therefore the list
will not necessarily include all plant species likely to occur in the study area. Many species
flower only during restricted periods of the year, and some flower only once in several years.
In the absence of flowering material, many of these species cannot be identified, or even
detected.
Any species that could not be identified to the lowest taxonomic level are denoted in the
following manner:
sp.

specimens that are identified to genus level only;

?

specimens for which identification was uncertain;

prob.

specimens for which identification was considered highly likely but not
definite.

The following abbreviations or symbols are used in the list:
asterisk (*) denotes species not indigenous to the study area;
subsp.

subspecies;

var.

variety;

f.

forma; and

X

hybrid.
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Family

Scientific Name

Common Name

Eucalyptus
gomphocephala
woodland

Melaleuca
huegelii/Acacia
rostellifera Tall
Open Shrubland

Xanthorrhoea
priesii/Avena
fatua Shrubland

Acacia
rostellifera Tall
Shrubland

Magnoliopsida (Flowering Plants) – Liliidae (Monocots)
Asparagaceae

bridal creeper
*Asparagus
asparagoides
Asphodelaceae
onion weed
*Asphodelus
fistulosis
Cyperaceae
Lepidosperma prob.
costale
Iridaceae
*Freesia alba X
freesia
leichtlinii
Phormiaceae
blueberry lily
Dianella revoluta
Poaceae
wild oat
*Avena fatua
Poaceae
hare’s tail grass
*Lagurus ovatus
Poaceae
barbed-wire grass
Cymbopogon
refractus
Poaceae
couch
Cynodon dactylon
Xanthorrhoeaceae
grass tree
Xanthorrhoea preisii
Magnoliopsida (Flowering Plants) – Magnoliidae (Dicots)
Anacardiaceae
Apocynaceae
Asteraceae
Bignoniaceae
Ericaceae
(Stypheliodeae)
Euphorbiaceae

2120/R02/A2

*Schinus
terebinthifolia
*Vinca major
*Sonchus oleraceus
*Jacaranda sp.
Leucopogon
parviflorus
*Euphorbia terracina

-

-

-

-

-

-

-

-

-

-

-

-

-

Japanese pepper

-

blue perriwinkle
sowthistle
jacaranda
coast beard heath

-

Geraldton
carnation weed

-

-

-

-

-

-

-

-
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Family

Euphorbiaceae
Geraniaceae

*Riccinus communis
*Geranium molle

Mimosaceae
Mimosaceae

Acacia pulchella
Acacia rostellifera

Mimosaceae
Myrtaceae
Myrtaceae

Acacia saligna
Agonis flexuosa
Chamelacium
uncinatum
Eucalyptus
gomphocephala
Eucalyptus sp. 1

Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Oxalidaceae
Papilionaceae
Papilionaceae
Papilionaceae
Phytolaccaceae
Primulaceae
Proteaceae
Proteaceae
Rannunculaceae
Rhamnaceae
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Common Name

Scientific Name

Melaleuca huegelii
Melaleuca
rhaphiophylla
*Oxalis pes-caprae
*Erythrina X sykesii
Jacksonia furcellata
Templetonia retusa
*Phytolacca octandra
*Anagalis arvensis
Grevillea sp.
Hakea prostrata
Clematis linearifolia
Spyridium
globulosum

Eucalyptus
gomphocephala
woodland

Melaleuca
huegelii/Acacia
rostellifera Tall
Open Shrubland

Xanthorrhoea
priesii/Avena
fatua Shrubland

-

-

-

-

-

-

-

castor oil plant
dove’s foot
cranesbill
prickly Moses
summer-scented
wattle
orange wattle
peppermint
Geraldton wax
flower
tuart

-

-

-

-

-

-

swamp paperbark
coral tree
grey stinkwood
cockies tongues
inkweed
scarlet pimpernel
harsh hakea
basket bush

-

-

-

Acacia
rostellifera Tall
Shrubland

-

-

-

-

-

-

-

-
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Appendix 3 – Fauna Species List
The following list was developed from surveys of the study area detailed in Section 2.0 of
the main report. It includes all species of vertebrate fauna observed within the study area
during field surveys of 22 and 23 August 2006.
The following abbreviation or symbols are used to identify the method of detection in the
appendix table:
9

Identified from visual sighting or characteristic call;

S

Identified from scat sample(s) in field; and

T

Identified from tracks and/or traces such as burrows, nests or feathers.

Any species that could not be identified to the species taxonomic level are denoted in the
following manner:
sp.

specimens that are identified to genus level only;

?

specimens for which identification was uncertain;

prob.

specimens for which identification was considered highly likely but not
definite; and

poss.

specimens for which identification was considered likely but not definite.

The following abbreviations or symbols are used in the list:
asterisk (*) denotes species not indigenous to the study area;
MAR

Listed marine species under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act);

MIG

Listed migratory species under the EPBC Act;

V

Vulnerable under Schedule 2 of the Threatened Species Conservation
Act 1995 (TSC Act); and

E

Endangered under Schedule 2 of the TSC Act.

Birds recorded were identified using descriptions in Slater et al. (2003) and the scientific
and common name nomenclature of Birds Australia. Mammals recorded were identified
using keys and descriptions in Strahan (1995) and Menkhorst & Knight (2004).

Scientific Name

Birds
Pelecanidae
Pelecanus conspicillatus
Accipitridae
Milvus migrans
Falconidae
Falco berigora
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Common Name

Conservation
Status
TSC
EPBC
Act
Act

Australian pelican

MAR

9

black kite

MIG

9

brown falcon

MIG

9

1

Scientific Name

Columbidae
Columba livia
Streptopelia chinensis
Psittacidae
Barnardius zonarius
Cacatuidae
Cacatua roseicapilla
Halcyonidae
Dacelo novaeguineae
Meliphagidae
Lichmera indistincta
Dicruridae
Grallina cyanoleuca
Rhipidura fuliginosa
Rhipidura leucophrys
Campephagidae
Coracina
novaehollandiae
Artamidae
Gymnorhina tibicen
Corvidae
Corvus coronoides
Zosteropidae
Zosterops lateralis
Mammals
Macropodidae
Macropus fuliginosus
Leporidae
*Oryctolagus cuniculus
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Common Name

Conservation
Status
TSC
EPBC
Act
Act

rock dove
spotted turtle-dove

9
9

Australian ringneck

9

galah

9

laughing kookaburra

9

brown honeyeater

9

magpie-lark
grey fantail
willie wagtail

MAR

9
9
9

black-faced cuckooshrike

MAR

9

Australian magpie

9

Australian raven

9

silvereye

western grey kangaroo

MAR

9

prob.

rabbit
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