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Executive summary

Background

Collie Water has initiated a Feasibility Phase for the Wellington Myalup Water for Food Project.
The aim of the project is to reduce the salinity in the Wellington Dam by extracting saline river
flows and provide suitable raw water to the Water Corporation to supplement dwindling potable
water supplies in the area. The Project has identified, and is assessing, options for a river
extraction site, a river water storage site and a location for the delivery of suitable raw water to
the Water Corporation.

Seven storage options and three river extraction locations were examined in terms of relative
whole of life cost and risk. In addition, two locations were examined for the delivery of water to
the Water Corporation. The preferred configuration is:

* River extraction at Buckingham
e Water storage at “Z system” mining void (previously called MUJA South)

e Delivery of suitable treated (filtered or desalinated) water to the Water Corporation’s Harris
Dam.

Scope of service

GHD was commissioned to undertake a biological assessment of the potential pipeline
alignments required to implement the preferred configuration option. The survey area was
approximately 37 km long and 16 to 60 m wide. A total of 166.2 ha was surveyed. The
assessment included a desktop review and a Level 1 (reconnaissance) field survey to identify
and record the environmental values of the survey area. The field survey was undertaken in
November 2016 and included a detailed flora and fauna assessment.

Summary of findings

The potential pipeline route crosses a number of water courses, including the Collie River and a
number of its tributaries and the Hanson Brook. A dampland flat is present within the southern
part of the survey area, along Centaur Road.

Vegetation and flora

The majority of the intact vegetation and regrowth vegetation present within the survey area is
dominated by Jarrah/Marri forest species, and is well represented in the local and regional
areas. None of the vegetation types are representative of TECs or PECs or has less than 30 %
of its pre-European extent remaining.

Two vegetation types support dampland and wetland species and some parts of these types are
considered to be riparian vegetation. These vegetation types are considered, significant as
defined by the EPA (2004a).

Of the 166.2 ha of the survey area, approximately 61.4 ha (37 %) was rated as Excellent to Very
Good condition, 23.91 ha (14 %) as Good and 80.88 ha (49 %) as Degraded or Completely
Degraded.

Over 228 flora species were recorded during the survey. Of these, one, Grevillea rara, is listed
as Endangered under the Environment and Protection Biodiversity Conservation Act 1999
(EPBC Act) and Wildlife Conservation Act 1950 (WC Act). Over 250 of these plants were
recorded along Harris River Dam Road, under and adjacent to the existing powerline. There is
also an existing record of a Critically Endangered orchid species, Caladenia leucochila
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occurring immediately adjacent to the survey area, on Centaur Road. This species would not
have been visible at the time of survey.

Four other conservation significant flora species have been recorded in disturbed areas within
and adjacent to the corridor. These are:

e [eucopogon extremus (P2) — previously recorded in a rehabilitation area east of Centaur
Road

e  Synaphea hians (P3) — over 100 plants recorded along the Coalfields Highway

e  Synaphea petiolaris subsp. simplex (P3)— previously recorded in the same location as
Leucopogon extremus

®  Grevillea ripicola (P4) — one plant recorded adjacent to the survey area on an old section of
Griggs Road

A further 15 conservation significant species were considered to possibly occur within the
survey area, based on their habitat preferences and relative visibility at the time of survey.

Fauna
Six conservation significant fauna species were recorded during the field survey:

e Carnaby's Black Cockatoo (Calyptorhynchus latirostris), Endangered — WC Act,
Endangered — EPBC Act

e Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso), Vulnerable — WC Act,
Vulnerable — EPBC Act

e Baudin's Black Cockatoo (Calyptorhynchus baudinii), Endangered — WC Act, Vulnerable —
EPBC Act

e  Chuditch (Dasyurus geoffroii), Vulnerable — WC Act, Vulnerable — EPBC Act
e  Western Brush Wallaby (Macropus irma), Priority 4 — DPaW listing
* Quenda (Isoodon obesulus subsp. fusciventer), Priority 4 DPaW

An additional six species are considered likely to occur in the survey area based on previous
records and suitability of habitat:

e  Western Ringtail Possum (Pseudocheirus occidentalis), Threatened — WC Act, Endangered
— EPBC Act

e  Southern Brush-tailed Phascogale (Phascogale tapoatafa subsp. wambenger), Schedule 6
—WC Act

®  Peregrine Falcon (Falco peregrinus), Schedule 7 — WC Act

e  Western False Pipistrelle (Falsistrellus mackenziei) Priority 4 - DPaW
e Dell's Ctenotus (Ctenotus Delli) Priority 4 — DPaW

e Water rat (Hydromys chrysogaster) Priority 4 — DPaW

Seventeen eucalypt trees, which are potentially suitable for Black Cockatoo breeding were
recorded within the survey area, as well as feeding at a number of trees, but no breeding events
were recorded.

The Eucalyptus woodlands, which make up much of the habitat of the survey area, are well
represented in the surrounding State Forest and would be utilised by all the conservation
significant species known or likely to occur in the area. With the exclusion of the Collie River
and Hanson Brook, there is no habitat within the survey area that would be considered specific
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to or solely relied upon by any of the conservation significant species known or likely to occur

within the area, except for the Water Rat, which may rely on the water bodies of the Collie River
and Hanson Brook.

This report is subject to, and must be read in conjunction with, the limitations set out in section
1.6 and the assumptions and qualifications contained throughout the report.
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Introduction

1.1 Background

Collie Water has initiated a Feasibility Phase for the Wellington Myalup Water for Food Project.
The aim of the project is to reduce the salinity in the Wellington Dam by extracting saline river
flows and to provide suitable raw water to the Water Corporation to supplement dwindling
potable water supplies in the area. The Project has identified, and is assessing, options for a
river extraction site, a river water storage site and a location for the delivery of suitable raw
water to the Water Corporation.

Seven storage options and three river extraction locations were examined in terms of relative
whole of life cost and risk. In addition, two locations were examined for the delivery of water to
the Water Corporation. The preferred configuration is as follows:

¢ River extraction at Buckingham
e Water storage at “Z system” mining void (previously called MUJA South)

e Delivery of suitable treated (filtered or desalinated) water to the Water Corporation’s Harris
Dam

GHD Pty Ltd (GHD) was commissioned to undertake a biological assessment of the potential
pipeline alignments required to implement this preferred option.

1.2 Purpose of report

The purpose of the assessment was to delineate key flora, vegetation, fauna and surface water
values within the survey area. The outcomes of the assessment will be used to select the final
alignment of the pipeline to minimise environmental impact and to assist with the approvals
process.

1.3 Project location

The survey area includes potential pipeline alignments from near Harris Dam, south to the ‘Z
system’ mining void near Centaur Road, south of Collie (approximately 37 kilometres (km) long.
The majority of the alignment is within or alongside existing powerlines, roads or tracks. The
survey area is shown in Figure 1, Appendix A. A larger area, the study area, using a buffer of 20
km around the survey area, was used to identify the local and regional context of the survey
findings.

The survey area is divided into four Priority areas, which are relevant to the potential, final

alignment.

1.4 Scope of works

The scope of works was to undertake a Level 1 biological survey, as defined in relevant State
Government guidelines (EPA 2004a, 2004b).

The following actions were completed to fulfil the scope:

] A desktop assessment of the study area was completed prior to the field survey work to
identify all biological features and constraints, which may be in, or near the survey area

. Significant flora, fauna, vegetation /ecological communities, and their potential sensitivity
to impact were identified
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. Broad pre-European vegetation type(s) using Smith (1974) and Mattiske and Havel
(1998) mapping were identified

. A field survey, including a targeted conservation significant flora and fauna survey, was
conducted to verify / ground truth the desktop assessment findings

° Vegetation condition mapping was undertaken using the Environmental Protection
Agency (EPA) and DPaW (2015) condition ratings

. Ecological community mapping was undertaken to a scale appropriate for the Bioregion

° Relevant environmental constraints mapping was undertaken using Geographic
Information Systems (GIS) mapping software

. The survey area was broadly assessed for plant species diversity, density, composition,
structure and weed cover

. Biological aspects likely to require referral of the project to the EPA were assessed

. Matters of National Environmental Significance (MNES) recorded during the assessment
were considered and potential impacts on MNES as protected under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) likely to require referral of
the project to the Commonwealth Department of the Environment and Energy (DotEE)
were noted

. A concise report on the findings of the biological survey was provided

1.5 Relevant legislation, conservation codes and background
information

In Western Australia (WA) significant ecological communities, and specific flora and fauna are
protected under both Federal and State Government legislation. In addition, regulatory bodies
also provide a range of guidance and information on expected standards and protocols for
environmental surveys.

An overview of key legislation and guidelines, conservation codes and background information
relevant to this biological survey are provided in Appendix B.

1.6 Report limitations and assumptions

This report has been prepared by GHD for Collie Water and may only be used and relied on by
Collie Water for the purpose agreed between GHD and the Collie Water as set out in section 1.2
of this report.

GHD otherwise disclaims responsibility to any person other than Collie Water arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent
legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring
subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report. GHD disclaims liability arising from any of the
assumptions being incorrect.
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GHD has prepared this report on the basis of information provided by Collie Water and others
who provided information to GHD (including Government authorities), which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept
liability in connection with such unverified information, including errors and omissions in the
report which were caused by errors or omissions in that information.

The opinions, conclusions and any recommendations in this report are based on information
obtained from, and testing undertaken at or in connection with, specific sample points. Site
conditions at other parts of the site may be different from the site conditions found at the specific
sample points.

Investigations undertaken in respect of this report are constrained by the particular site
conditions, such as the location of infrastructure, access and vegetation. As a result, not all
relevant site features and conditions may have been identified in this report.

Site conditions may change after the date of this Report. GHD does not accept responsibility
arising from, or in connection with, any change to the site conditions. GHD is also not
responsible for updating this report if the site conditions change.

This report has assessed the flora and fauna within the survey area (Figure 1, Appendix A).
Should the survey area change or be refined, further assessment may be required.
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Methodology

2.1 Desktop assessment

Prior to the commencement of the field survey, a desktop assessment was undertaken to
identify relevant environmental information pertaining to the study area and to assist in survey
design. This included a review of:

. The Department of the Environment and Energy(DotEE) Protected Matters Search Tool
(PMST) to identify communities and species listed under the EPBC Act potentially
occurring within the study area (DotEE 2016) (Appendix C)

. The Department of Parks and Wildlife (DPaW) Threatened Ecological Communities
(TECs) and Priority Ecological Communities (PECs) database to determine the potential
for TECs or PECs to be present within the study area

° The DPaW NatureMap database for flora and fauna species previously recorded within
the study area (DPaW 2007-) (Appendix C)

. The DPaW Threatened (Declared Rare) and Priority Flora (TPFL) database and the
Western Australia Herbarium database (WAHERB) for Threatened flora species listed
under the Wildlife Conservation Act 1950 (WC Act) and listed as Priority by the DPaW,
previously recorded within the study area

° Existing datasets including previous pre-European vegetation mapping of the survey area
(Smith 1974, Mattiske and Havel 1998), aerial photography, geology/soils and hydrology
information to provide background information on the variability of the environment, likely
vegetation units and to identify areas with potential to contain TECs, PECs, and
Threatened and Priority listed flora and fauna species

2.2 Field survey

2.2.1 Vegetation and flora

The field survey was undertaken on the 23 to 25t of November 2016. The survey was a Level
1 (reconnaissance) survey and was undertaken to describe the dominant vegetation units,
assess vegetation condition and identify and record vascular flora taxa present at the time of
survey. Opportunistic searches for conservation significant flora identified in the desktop
assessment was also undertaken.

The survey methodology employed by GHD was consistent with the EPA Guidance Statement
No. 51 Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in
Western Australia (EPA 2004a), and Technical Guide — Flora and Vegetation Surveys for
Environmental Impact Assessment (EPA and DPaW 2015).

Data collection

Field survey methods involved traversing the survey area by foot and vehicle. Vegetated areas
were assessed using transects and Rapid Assessment points, whereby dominant species and
vegetation structure were identified. Field data at each assessment point were recorded on a
pro-forma data sheet and included the parameters listed in Table 1.
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Table 1 Data collected during the flora and vegetation field survey

Collection attributes ~ Personnel/recorder; date, photographs of vegetation types and

condition.
Physical features Aspect, soil attributes, ground surface features.
Location Coordinates recorded in GDA94 datum using a hand-held Global

Positioning System (GPS) tool to accuracy approximately + 5 m.

Vegetation condition Vegetation condition was assessed using the condition rating scale
devised by EPA and DPaW 2015

Disturbance Level and nature of disturbances (e.g. weed presence, fire and time
since last fire, impacts from grazing, exploration activities).
Flora List of dominant flora from each structural layer as well as

opportunistic records of all flora species observed.

A flora inventory was compiled from the taxa recorded at the assessment points and from
opportunistic floristic records throughout the survey area.

Vegetation units

Vegetation units were identified and boundaries delineated using a combination of aerial
photography, topographical features and field data/observations. The units were described
based on structure, dominant taxa and cover characteristics as defined in field observations.

Vegetation condition

The vegetation condition of the survey area was assessed and mapped in accordance with the
vegetation condition rating scale for the South West and Interzone Botanical Provinces (EPA
and DPaW 2015). This scale recognises the intactness of vegetation, which is defined by the
following:

. Completeness of structural levels

. Extent of weed invasion

] Historical disturbance from tracks and other clearing or dumping
° The potential for natural or assisted regeneration

The scale consists of six rating levels as outlined in Appendix B.

Flora identification

Species that were well known to the survey botanist were identified in the field; all other species
were collected and assigned a unique collection number to facilitate tracking. All plant
specimens collected during the field assessment were dried and processed in accordance with
the requirements of the WA Herbarium. Plant species were identified by the use of taxonomic
literature, electronic keys and online electronic databases.

The conservation status of all recorded flora was compared against the current lists available on
FloraBase (WA Herbarium 1998-) and the EPBC Act Threatened species database provided by
DotEE (2017).

Nomenclature used in this report follows that used by the WA Herbarium as reported on
FloraBase (WA Herbarium 1998-).

Surveys for conservation significant flora

Prior to the field survey, information obtained from the desktop assessments (e.g. aerial
photography, geology, soils and topography data, EPBC Act PMST, Naturemap) was reviewed
to determine conservation significant flora taxa potentially present within the survey area and
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locations. Additionally, ecological information (e.g. habitat, associated flora taxa and phenology)
was sourced from FloraBase (WA Herbarium 1998-) and other relevant publications where
available, to provide further details.

Potential habitats were searched by opportunistic sampling. Locations within the survey area
with differing hydrology, fire or disturbance history to the surrounding areas were also searched
where identified.

The following data was recorded when any known or potential threatened, priority or significant
flora was located: GPS location, height (centimetre (cm)), number of plants and corresponding
area of population, reproductive state and plant condition.

2.2.2 Fauna

A Level 1 fauna assessment (reconnaissance survey) of the survey area was undertaken on the
23 — 25t November 2016. The fauna survey was undertaken in conjunction with the vegetation
and flora assessment and with reference to Guidance Statement No. 56 Terrestrial Fauna
Survey for Environmental Impact Assessment in Western Australia (EPA 2004b). The purpose
of the reconnaissance survey was to verify the accuracy of the desktop study, and to
characterise the fauna and faunal assemblages present in the survey area.

The majority of the survey area was traversed on foot and by vehicle over the course of one day
to identify and describe the dominant fauna habitat types present and their condition, assess
habitat connectivity, identify and record fauna species within the survey area. An assessment of
the likelihood of conservation significant fauna and their habitats occurring within the survey
area was also undertaken.

Habitat assessment

A fauna habitat assessment was undertaken to document the type, condition and extent of
habitats within the survey area. The following information was recorded:

e Habitat structure (e.g. vegetation type, presence/absence of structural layers such as
ground cover and mid storey

e Presence/absence of refuge including: density of ground covers, fallen timber (coarse
woody debris), hollow-bearing trees and stags and rocks/boulder piles, and the type and
extent of each refuge

e Presence/absence of waterways including type, extent and habitat quality within waterway

e Location of the habitat within the survey area in comparison to the habitat within the
surrounding landscape

e Habitat connectivity and identification of wildlife corridors within and immediately adjacent to
the survey area

e Current land use and disturbance history

e Evaluation of key habitat features and types identified during the desktop assessment
relevant to fauna of conservation significance

e Evaluation of the likelihood of occurrence of conservation significant fauna within the habitat
(based on presence of suitable habitat)
Opportunistic fauna searches

Opportunistic fauna searches were also conducted across the survey area, which involved:

e Searching the survey area for tracks, scats, bones, diggings and feeding areas for both
native and feral species
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e Searching through microhabitats including turning over leaf litter and examining tree hollows
and hollow logs

e Visual and aural surveys for species potentially utilising the survey area

Targeted habitat assessment for Black Cockatoo species

A habitat assessment for Black Cockatoo species was conducted in accordance with the EPBC
Act referral guidelines (Department of Sustainability, Environment, Water, Populations, and
Communities (DSEWPaC 2012). The assessment included the identification, description and
recording of:

¢ Potential and actual breeding habitat (relevant tree species with a DBH of >500 mm for
Jarrah, Marri and Flooded Gum (Eucalyptus rudis) or DBH of >300 mm for Wandoo or
Salmon Gum

e Existing tree hollows and any evidence of use by Black Cockatoos
e The diameter at breast height (DBH) of trees with existing hollows

e Potential night roosting and foraging habitat

Fauna nomenclature

Nomenclature used in this report follows that used by the WA Museum and the DPaW
NatureMap database (DPaW 2007-) with the exception of birds, where by Christidis and Boles
(2008) was used.

2.3 Limitations

2.3.1 Desktop limitations

Desktop investigations use a variety of online resources such as the WA Museum and DPaW
NatureMap database (DPaW 2007-), and the EPBC Act PMST. The responsibility for the
accuracy of such data remains with the issuing authority, not with GHD.

The EPBC Act PMST is based on bioclimatic modelling for the potential presence of species. As
such, this does not represent actual records of the species within the area. The records from the
DPaW searches of threatened flora and fauna provide more accurate information for the general
area. However, some records of collections, sightings or trappings cannot be dated and often
misrepresent the current range of threatened species.

New Wildlife Conservation (Rare Flora) and Wildlife Conservation (Specially Protected Fauna)
Notices were gazetted on 3 November 2015. The format of these Notices has been changed to
align with the EPBC Act threatened species lists. To date information contained in publically
available databases such as NatureMap does not reflect these newly gazetted Notices. This
report has been updated to reflect the conservation status of flora and fauna listed in these
Notices. However, the outputs of database searches contained in this report such as
NatureMap, does not reflect the conservation status of flora and fauna listed in these Notices.

2.3.2 Field survey limitations

The EPA and DPaW (2015) Technical Guide states that flora and fauna survey reports for
environmental impact assessment in Western Australia should contain a section describing the
limitations of the survey methods used. The limitations and constraints associated with this field
survey are discussed in Table 2.
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Table 2 Field survey limitations

Sources of information and
availability of contextual
information.

Scope (what life forms
were sampled etc.)

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

Proportion of fauna
identified, recorded and/or
collected

Flora determination

Minor

Nil

Minor (fauna)

Minor

Adequate information is available for the survey area; this includes:

e Broad scale (1:250,000) mapping by Mattiske and Havel (1998), Smith (1974) and digitised by
Shepherd et al. (2002)

e Regional biogeography (Hearn et al. 2002, Williams and Mitchell 2001)

Vascular flora and terrestrial vertebrate fauna were sampled during the survey. Non-vascular flora,
invertebrate and aquatic fauna were not surveyed.

The vegetation and flora survey was undertaken in November (late Spring) 2016. The flora recorded
from the field survey is detailed in Section 4.2.4 and a full flora species list is provided in Appendix D.
The portion of flora collected and identified was considered good; but it is possible that the survey under-
recorded some grass species (Poaceae) and herbs due to a late spring field assessment. Not all pasture
and weed species were recorded.

The fauna survey was undertaken in November 2016 and was a reconnaissance survey only. The fauna
assessment sampled those species that can be easily seen, heard or have distinctive signs, such as
tracks, scats, diggings, etc. Many cryptic species would not have been identified during a
reconnaissance survey. Seasonal variation within species often requires targeted surveys at specific
times of the year. Of the fauna species recorded during the survey, all species were identified to species
level.

The fauna assessment was aimed at identifying habitat types and terrestrial vertebrate fauna utilising the
survey area. No sampling for invertebrates or aquatic species occurred. The information available on the
identification, distribution and conservation status of invertebrates is generally less extensive than that of
vertebrate species.

Flora determination was undertaken by the GHD botanist in the field and from online and published
references for collected specimens.

Twelve collections could only be identified to genus level, with a number of these tentative species
identifications due to lack of flowering or fruiting material required for identification. None are considered
likely to be conservation significant species. A number of introduced species were not identified to
species level.

The taxonomy and conservation status of WA flora is dynamic. This report was prepared with reliance
on taxonomy and conservation status current at the time report development, but it should be noted this
may change in response to ongoing research and review of International Union for Conservation Nature
criteria.
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Completeness and further  Minor
work which might be

needed (e.g. was the

relevant area fully

surveyed)
Mapping reliability Minor
Timing/weather/ Nil

season/cycle

Disturbances (e.g. fire, Minor
flood, accidental human
intervention)

Intensity (in retrospect, Nil
was the intensity
adequate)

Resources Nil

The majority of the survey area which supported native vegetation was accessed on foot or traversed by
vehicle. The access tracks created as a result of infrastructure development (road and power services)
allowed access to the majority of the survey area. Information gained from the survey was extrapolated
across those sections of the survey area not accessed on foot during the field survey to assist with
determining the vegetation and habitat types for the entire survey area. Extrapolation was based on high
quality aerial photography of the area, as well as ground-level visual assessment.

The vegetation was mapped using high resolution Environmental Systems Research Institute aerial
imagery obtained from Landgate, topographical features, previous broad scale mapping (Smith 1974)
and field data.

Data was recorded in the field using hand-held GPS tools (e.g. Samsung Galaxy tablet, with Collector
application). Certain atmospheric factors and other sources of error can affect the accuracy of GPS
receivers. The GPS units used for this survey are accurate to within £5 metres on average. Therefore
the data points consisting of coordinates recorded from the GPS may contain inaccuracies.

The field survey was conducted during spring (23 to 25 November 2016).

In the three months prior to the survey (August-October), Collie weather station (No. 009628, BoM 2017)
recorded a total of 365 mm of rainfall. This total is approximately 16% higher than the long-term average
(314 mm) for the same period (BoM 2017).

The weather conditions recorded during the field survey were:

e Average daily maximum temperature of 31.2 °C (Collie East weather station No. 009994).

e Average daily minimum temperature of 11.3 °C (Collie East weather station No. 009994)

e Daily rainfall 0.0 mm.

The weather conditions at the time of survey did not adversely affect the survey outcome.

Much of the survey area has been subject to historical disturbance events (e.g. clearing, agricultural
activities); however, these disturbances did not impact the efficacy of the survey. Some patches of burnt

vegetation were recorded in regrowth Jarrah forest in the north of the survey area, but most species
were identifiable.

The vascular flora of the survey area was sampled in accordance with EPA (2004a) and EPA and DPaW
(2015) and terrestrial fauna sampled in accordance to EPA (2004b).

The survey area was sufficiently covered during the survey.

Adequate resources were employed during the field survey. Six person days were spent undertaking the
survey.
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Access restrictions Minor Minor access problems were encountered during the survey. Some areas on private property and the
immediate area surrounding the Muja power station were unable to be accessed, however, these areas
were primarily cleared farmlands, with a very small area of river vegetation.

Experience levels Nil The GHD staff who executed the survey are practitioners suitably qualified and experienced in their
respective fields. Anna Napier (Principal Botanist) has over 32 years’ experience undertaking surveys
within WA. Glen Gaikhorst (Senior Zoologist) has over 22 years’ experience undertaking fauna surveys

in WA.
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Desktop assessment

31 Regional biogeography

The survey area is situated in the South West Botanical Province of Western Australia
(Beard 1990) within the Jarrah Forest Bioregion and the Northern and Southern Jarrah
Forest sub-regions as described by the Interim Biogeographic Regionalisation of Australia
(IBRA).

The Northern Jarrah Forest sub-region incorporates the area east of the Darling Scarp,
overlying Archaean granite and metamorphic rocks of an average elevation of 300 m,
capped by an extensive lateritic duricrust, dissected by later drainage and broken by
occasional granite hills. Vegetation comprises Jarrah - Marri forest in the west with Bullich
and Blackbutt in the valleys grading to Wandoo and Marri woodlands in the east with
Powder bark on breakaways. There are extensive but localised sand sheets with Banksia
low woodlands. Heath is found on granite rocks and as a common understorey of forests
and woodlands in the north and east (Williams and Mitchell 2001).

The Southern Jarrah Forest is described as duricrusted plateau of Yilgarn Craton
characterised by Jarrah-Marri forest on laterite gravels and, in the eastern part by
Wandoo — Marri woodlands on clayey soils. Elluvial and alluvial deposits support Agonis
shrublands. In areas of Mesozoic sediments, Jarrah forests occur in a mosaic with a
variety of species-rich shrublands. The climate is Warm Mediterranean (Hearn et al.
2002).

3.2 Landform and soils

Landform and soil mapping by Heddle et al. (1980) indicates the survey area traverses a
range of types, including uplands and valleys. These are:

e D (Dwellingup) : Gently undulating landscape with duricrust on ridges; sands and
gravels in shallow depressions

e Yg (Yarragil): Valleys of the western part of the plateau; sandy gravels on the slopes;
orange earths in swampy floors

e Mu (Murray): Deeply incised valleys with red and yellow earths on slopes; narrow
alluvial terraces

e (Co (Collie): Gently undulating landscape dominated by duricrust, gravels and grey
sands

e CR (Cardiff): Broad, shallow swampy depressions dominated by grey sands

¢ Mu (Muja): Minor valleys with gravelly slopes and sandy swampy valley floors

3.3 Hydrology

A summary of the Department of Water (DoW) Geographic Data Atlas (DoW 2016)
queries for the survey area is provided in Table 3.
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Table 3 Department of Water geographic atlas queries for the survey

area
Groundwater areas Groundwater areas proclaimed under the Collie
Rights in Water and Irrigation Act 1914 Groundwater
(RIWI Act) Area
Surface water areas Surface water areas proclaimed under the None present
RIWI Act.
Irrigation district Irrigation Districts proclaimed under the RIWI  Collie River
Act. Irrigation
District
Rivers Rivers proclaimed under the RIWI Act. None present
Public Drinking Water PDWSAs is a collective term used for the None present
Source Areas description of Water Reserves, Catchment
(PDWSA) Areas and Underground Pollution Control
Areas declared (gazetted) under the
provisions of the Metropolitan Water Supply,
Sewage and Drainage Act 1909 or the
Country Area Water Supply Act 1947.
Waterway Areas proclaimed under the Waterway None present
Management Areas Conservation Act 1976.

3.4 Vegetation and flora

3.4.1 Broad vegetation mapping and extents

Broad scale (1:250,000) pre-European vegetation mapping of the Collie area was
completed by Smith (1974) at an association level. The mapping indicates that two
vegetation associations are present within the survey area:

e Vegetation association 3: Medium forest; jarrah-marri
e Vegetation association 1114: Shrublands tree-heath; paperbark over teatree thickets

As part of the Regional Forest Agreement, Mattiske and Havel (1998) mapped vegetation
complexes of the forest regions of south west WA at a scale of 1:50,000. Mattiske and
Havel (1998) mapping indicates that six vegetation complexes are present within the
survey area:

e CF (Cardiff): Open woodland of Allocasuarina fraseriana-Banksia spp. —Xylomelum
occidentale-Nuytsia floribunda on sandy soils on valley slopes in the subhumid zone

e ClI: Open forest of Eucalypt marginata subsp. marginata-Corymbia calophylla-
Allocasuarina fraseriana on gravelly sandy upland soils in the subhumid zone

e MJ (Muja): Open woodland of Melaleuca preissiana-Banksia littoralis-Banksia
ilicifolia with some Eucalytpus patens on moister sites, Banksia spp. On drier sites of
valley floors in the subhumid zone

®* Yg1 (Yarragil 1): Open forest of Eucalyptus marginata subsp. marginata-Corymbia
calophylla on slopes with mixtures of Eucalyptus patens and Eucalyptus megacarpa
on the valley floors in humid and subhumid zone

e D1 (Dwellingup 1): Open forest of Eucalyptus marginata subsp. marginata-Corymbia
calophylla on lateritic uplands in mainly humid and subhumid zones

e  MY1 (Murray 1): Open forest of Eucalyptus marginata subsp. marginata-Corymbia
calophylla-Eucalyptus patens on valley slopes to a fringing woodland of Eucalyptus
rudis —Melaleuca rhaphiophylla on the valley floors in the subhumid zone
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The pre-European mapping by Smith (1974) has been adapted and digitised by
Shepherd et al. (2002). The extent of the vegetation associations has been determined
by the State-wide vegetation remaining extent calculations maintained by the DPaW
(latest update June 2015—Government of Western Australia (GoWA) 2015). Table 4
presents the current extents remaining of both vegetation associations are greater than
42 % of their pre-European extents at all scales (e.g. State, IBRA bioregion, IBRA sub-
region and Local Government Area (LGA)), and are therefore above the 30 % threshold
level referenced by the EPA (2000)"-.

Table 4 Extents of vegetation associations mapped within the survey

area
Vegetation Pre- Current extent | Remaining | % Current
association European (ha) (%) extent in all
extent (ha) DPaW
managed
lands
Jarrah Forest IBRA bioregion 4,506,660.26 2,422,782.9 53.76 69.01
Southern Jarrah Forest IBRA 2,607,879.53 1,312,477.9 50.33 68.87
sub-region
Northern Jarrah Forest IBRA 1,898,780.73 1,110,305.8 58.47 69.17
sub-region
3 State: Western 2,661,405.06 1,810,489.41 68.03 81.09
Australia
IBRA bioregion: 2,390,591.42 1,611,061.04 67.39 80.56
Jarrah Forest
IBRA sub-region:  908,099.68 723,434.99 79.66 83.85
Southern Jarrah
Forest
IBRA sub-region:  1,482,491.74 887,626.05 59.87 77.89
Northern Jarrah
Forest
LGA: Collie 158,906.05 131,852.99 82.98 89.06
1114 State: Western 19,836.15 12,083.66 60.92 78.88
Australia
IBRA bioregion: 19,836.15 12,083.66 60.92 78.88
Jarrah Forest
IBRA sub-region:  9,835.04 7,784.10 79.15 90.76
Southern Jarrah
Forest
IBRA sub-region:  10,001.10 4,299.56 42.99 57.36
Northern Jarrah
Forest
LGA: Collie 8,686.92 7,047.21 81.12 92.43

(Smith 1974, GoWA 2015)

1 The 30 per cent threshold is the level below which species loss appears to accelerate exponentially
at an ecosystem level (EPA 2000).
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The Local Biodiversity Program (2013) has assessed vegetation complexes described
and mapped by Mattiske and Havel (1998) against presumed Pre-European extents
within the Jarrah Forest IBRA region. The current extents of the vegetation complexes
within the Jarrah Forest IBRA bioregion are greater than 60 % of their calculated pre-
European extents and are therefore above the 30 % threshold level, Table 5.

Table 5 Extents of vegetation complexes mapped within the survey
area for the Jarrah Forest IBRA bioregion

Vegetation | Pre-European | 2013 native % of pre- % of pre-European

complex extent (ha) vegetation extent | European extent extent with some level
(ha) remaining of formal protection

CF 6,237 3,754.16 60.20

Cl 11,005 7,650.21 69.52 6.28
MJ 10,201 6,130.85 60.10 2.30
Yg1 80,202 65,804.19 82.05 10.18
D1 20,8516 184,314.73 88.39 8.48
MY1 68,695 531,16.53 77.32 26.95

(Mattiske and Havel 1998, Local Biodiversity Program 2013)

3.4.1 Conservation significant ecological communities

The EPBC Act PMST did not identify any federally listed TECs potentially occurring within
the study area (DotEE 2016). Similarly, a search of the State listed TEC and PEC
database did not indicate the presence of any communities within the study area (DPaW
2016).

3.4.2 Flora diversity

A search of the Naturemap database identified 716 flora taxa previously recorded within
the study area. Dominant families included

e Fabaceae (89 taxa)
e Myrtaceae (61 taxa)

e Proteaceae (57 taxa)

3.4.3 Conservation significant flora

Desktop searches of the EPBC Act PMST and NatureMap databases identified the
presence/potential presence of 36 conservation significant flora taxa within the study
area. The desktop searches recorded:

e Eight species listed as Threatened under the EPBC Act and/or as Declared Rare
Flora under the WC Act

e  One Priority 1 species
e  Six Priority 2 species
e  Thirteen Priority 3 species

e Eight Priority 4 species
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3.5 Fauna

3.5.1 Fauna diversity

NatureMap identified 195 native, vertebrate, fauna taxa previously recorded within the
study area. This total included ten amphibians, 113 birds, 37 mammals and 30 reptiles.
Non-vertebrate taxa and five fish were excluded from this assessment.

3.5.2 Conservation significant fauna

Searches of the EPBC Act PMST and NatureMap database identified the presence/
potential presence of 29 conservation significant fauna species. Species identified by the
EPBC Act PMST as marine, migratory marine or migratory wetland were excluded from
this assessment as no marine or wetland habitat was present within or nearby the survey
area. However, species identified by the PMST as migratory terrestrial were considered
as part of this assessment.

3.6 DPaW managed lands

Three DPaW-managed conservation areas are located within the survey area, these are:
e (Collie State Forest (Class A), located within the southern portion of the survey area

* Unnamed Estate, located within a small portion in the northern portion of the survey
area

e Harris River State Forest (Class A), located within the northern portion of the survey
area

DPaW managed reserves are shown in Figure 2, Appendix A.

3.7 Environmentally sensitive areas

No Environmentally Sensitive Areas (ESAs) are located within, or adjacent to, the survey
area.
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Field survey results

4.1 Watercourses and wetlands

The survey corridor crosses a number of minor and larger watercourses. The most
significant crossings/intercepts are of the Collie River in Priority Area 2, at which there are
permanent pools, and in Priority Area 3, where the survey corridor runs parallel to a
southern tributary of the Collie River, which supports a range of dampland vegetation.

The area, where the alignment crosses the Collie River (Figure 2), appears to have
permanent water present, based on aerial photography, but could not be accessed during
the field survey due to its location on private property.

4.2 Vegetation and flora

4.2.1 Vegetation types

The field survey recorded seven vegetation types, as well as completely disturbed land.
One of the vegetation types consists of non-native planted trees in a plantation. The
vegetation types are described in Table 6 and mapped at Figure 3, Appendix A

The predominant vegetation within the survey area is Jarrah/Marri forest regrowth (VT1),
which occurs within much of the existing powerline corridors in the northern part of the
survey area, on upland, heavy lateritic soils. This vegetation was cleared for powerline
construction and maintenance and regrowth is in varying stages and conditions, with
eucalypt trees largely removed. Occasional mature eucalypt trees remain at the outer
edges of the survey corridor. The regrowth shr1.94ubs and herb species have variable
dominance in different areas, depending on the soil type and availability of moisture.

Some areas of intact Jarrah/Marri forest remain within the survey area (VT2), primarily
within the southern part, from Quinns Road south along the Coalfields Highway and
including sections along Centaur Road. This vegetation is generally in a lower lying
landform, with a sandy, gravelly soil type, and grades into dampland vegetation types at
the lowest points in the landscape.

Two dampland vegetation types are present at a number of locations, including small
drainage lines and low points (VT3), as well as on a broader flat, along Centaur Road in
the southern part of the survey area (VT4). The dampland vegetation contains
Myrtaceous shrubs and trees such as Melaleuca, Kunzea and Taxandria, as well as
Eucalyptus rudis.

The remaining vegetation types are indicative of previous disturbance along the
powerline corridors and include Kunzea/mixed shrubland regrowth on deep sand (VT5)
and scattered native plants over introduced grasses and herbs (VT6).

The vegetation types are representative of the broad vegetation associations across the
area described by Smith (1974) and of some vegetation complexes described by Mattiske
and Havel (1998).
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Table 6 Vegetation types mapped within the survey area

Vegetation Type Landform and extent (ha) | Representative photograph

Eucalyptus marginata/ Occasional Banksia grandis, Persoonia longifolia, Gravelly, lateritic slopes
Corymbia calophylla forest  Hakea prostrata and Kunzea glabrescens over and hilltops with
regrowth medium shrubland of a range of species including occasional shallow
(VT1) Hakea prostrata, Acacia pulchella, Taxandria gullies.

linearifolia, Billardiera fusiformis, Bossiaea

linophylla, Xanthorrhoea preissii, Macrozamia 55.78 ha

riedlei and Pteridium esculentum over low shrubs of
Hypocalymma angustifolium, Hibbertia spp.,
Hemigenia pritzelii, Bossiaea ornata, Tetraria sp.
Jarrah Forest, Phyllanthus calycinus and
Desmocladus fasciculatus.

There are occasional mature or regrowth
Eucalyptus marginata (Jarrah) and/or Corymbia
calophylla (Marri) trees along the edges of the
powerline corridors or roads. Where these areas
have not been previously slashed for powerline
access and protection the understorey has a
scattered taller shrub layer and a denser low
shrubland/groundcover layer, with a higher
percentage cover of sedges.

Small, low lying patches in this vegetation type
sometime contain dampland species similar to
those described in VT3 but somewhat artificial due
to the additional collection of water along the
cleared corridors.
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Vegetation Type Landform and extent (ha) | Representative photograph

Eucalyptus marginata open  Open Forest of Eucalyptus marginata and scattered Sandy, loamy gentle
forest Corymbia calophylla over very open woodland of slopes and flats.
(VT2) Persoonia longifolia + Allocasuarina fraseriana over

open heathland of Hibbertia hypericoides, Bossiaeca 11.77 ha

obovatus, H. commutata, Babingtonia

camphorosmae and Xanthorrhoea preissii over

Tetraria sp. Jarrah Forest and Desmocladus

fasciculatus sedgeland over mixed herbs.

The understorey species of this vegetation type
vary depending on its location in the landscape,
with some areas on more gravelly soils and others
on lower lying, sandy gravelly flats.
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Vegetation Type Landform and extent (ha) Representatlve photograph

Eucalyptus rudis/ Minor gullies: Sandy, loamy flats or
Melaleuca low forest/ Scattered to open forest of Eucalyptus rudis over minor gullies with sandy
shrubland woodland of Melaleuca preissiana or Melaleuca clay base.
(VT3) rhaphiophylla over shrubland of Pericalymma

elliptica, Astartea scoparia, Taxandria linearifolia, 12.09 ha

over low shrubland of Hypocalymma angustifolium

over herbs.

Damp flats:

Open forest of Eucalyptus rudis over occasional/
patches Melaleuca preissiana over open mixed
shrubland of Pericalymma elliptica, Astartea
scoparia, Acacia extensa and / or Melaleuca
pauciflora over low shrubland / sedgeland of
Phlebocarya ciliata, Mesomelaena tetragona,
Leptocarpus ?laxus and Hibbertia vaginata.

Mixed shrubland on damp Scattered Melaleuca preissiana over mixed Low lying, seasonally
flats shrubland of Acacia pulchella, Hypocalymma damp flat.
(VT4) angustifolia, Astartea scoparia, Melaleuca

pauciflora and Jacksonia furcellata over sparse 2.72 ha

heathland of Patersonia occidentalis, Leptocarpus ?
laxus and Lepidosperma sp.

GHD | Report for Collie Water - Wellington Myalup Water for Food Feasibility Study, 6135152 | 19



Vegetation Type Landform and extent (ha) | Representative photograph

Kunzea tall shrubland Tall open shrubland of Kunzea glabrescens with Low white sand dune /
(VT5) scattered Banksia attenuata over low shrubland of deep sand on gentle
Hibbertia hypericoides, Phlebocarya ciliata, slope.
Hypocalymma angustifolia and Dasypogon
bromeliifolius over mixed sedges and herbs. 7.68 ha
Scattered natives Very occasional plants or clumps of a range of Gravelly, loamy gentle 10
(VT6) native species over introduced grasses and herbs. slope.
The native species are representative of the
adjacent Jarrah/Marri forest understorey. 10.40 ha

Occasional trees of Eucalyptus marginata or
Corymbia calophylla over mid and low shrubs are
present on some of the outer edges of the survey
corridor and the vegetation is representative of VT2.

Plantation Non-local Eucalyptus trees in a plantation over Gravelly, loamy gentle
(VT7) pasture. slope.
1.94 ha
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Vegetation Type Landform and extent (ha) Representatlve photograph

Highly Disturbed Agricultural or other cleared land with no native 63.91 ha
(HD) species.
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4.2.1 Conservation significant ecological communities

No TECs or PECs were recorded during the survey.

4.2.2 Other significant vegetation

All the vegetation types within the survey area are well represented within the local and regional
area and are not representative of restricted associations.

However, the survey area supports a number of areas of dampland and riparian (creek edge)
vegetation (VT3, VT4). These are defined by the presence of wetland dependent species such
as Melaleuca preissiana, M. rhaphiophylla, M. viminea, Eucalyptus rudis and Taxandria
linearifolia. These vegetation types are considered, significant as defined by EPA (2004a) as
they represent vegetation that grows in association with watercourses and/or wetlands.

4.2.3 Vegetation condition

The vegetation condition across the survey area varies from Excellent to Completely Degraded,
depending on the previous level of clearing or disturbance. Some Jarrah/ Marri forest (VT2) and
dampland shrubland (VT4) in the lower lying areas remains in Excellent condition, as it has not
been impacted by powerlines, tracks or agriculture. Parts of the survey corridor, particularly
those including roads but adjacent to intact forest, contain highly degraded areas, Jarrah/marri
forest regrowth and forest in Excellent condition within the same strip. The majority of the survey
area is in Highly Degraded (7) condition due to the considerable stretches across farmland and
contained within cleared road areas.

Table 7 Extent of vegetation condition ratings within the survey area

Condition rating Extent (ha)

Excellent 15.24
Excellent to Very Good 3.88

Very Good 42.28
Good to Very Good 3.95
Good 13.60
Good to Completely Degraded 6.36
Degraded 13.04
Degraded to Completely Degraded 1.16
Completely Degraded 66.68
Total 166.20 ha

4.2.4 Flora diversity

Two hundred and twenty-eight flora species were recorded during the survey. This total
comprised 209 native and 19 introduced and/or naturalised flora. Dominant families recorded
from the survey area included:

U Fabaceae (41 species, 4 introduced)
U Proteaceae (25 species, none introduced)
U Myrtaceae (23 species, 1 introduced)
U Dilleniaceae (11 species, none introduced)

Dominant genera recorded from the survey area included:

U Acacia (17 species, 2 introduced)
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U Hibbertia (11 species)
U Hakea (9 species)
U Gompholobium (6 species)

A list of the flora identified within the survey area is provided in Appendix D.

4.2.5 Conservation significant flora

Three species of conservation significant flora were recorded within, or immediately adjacent to,
the survey area during the survey. One, Grevillea rara, is listed as Endangered under the EPBC
Act and WC Act.

Grevillea rara (Endangered)

Grevillea rara grows within the Jarrah/Marri forest in the vicinity of Harris River Dam near Collie.
It is a shrub to 2 m high, and appears to be a disturbance opportunist, growing in dense stands
after clearing or ground disturbance. It has previously been recorded at a number of locations
along Harris River Dam Road (WA Herbarium 1998-).

This species was recorded in the same locations along a section of Harris River Dam Road
during the survey (see Figure 3, Appendix A, Plate 1). Approximately 250 plants were recorded,
spread along disturbed areas under the existing powerline or near the road edge. Many of the

Plate 1 Grevillea rara on Harris River Road

Synaphea hians (Priority 3)

Synaphea hians is a low growing, spreading shrub (up to 1 m) with yellow flowers in September
to November. It grows in a range of soils on rises in woodland or upslope of damp areas.

Over 100 plants were recorded adjacent to Coalfields Highway above an embankment in
sandy/gravelly soil (Figure 3, Appendix A and Plate 2).
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Plate 2 Synaphea hians

Grevillea ripicola (Priority 4)

Grevillea ripicola is a spreading shrub to 2 m high with distinctive foliage. It grows on a range of
soils on swampy flats, granite outcrops, or along watercourses within the Jarrah Forest
Bioregion (WA Herbarium 1998-).

One plant of this species was recorded along an old section of Griggs road, in the southern part
of the survey area. It is approximately 13 m from the edge of the survey corridor.
Other Priority flora

A further three conservation significant species have been previously recorded within or
immediately adjacent to the survey area. These are discussed below.

Caladenia leucochila (Critically Endangered)

This orchid species has previously been recorded immediately adjacent to the survey area, on
the western side of Centaur Road. It is a small, white orchid, growing on grey sandy soil in
Jarrah — Marri forest. It flowers between September and October (DPaW 2015) and would
therefore not have been visible or identifiable at the time of the survey.

Leucopogon extremus (Priority 2)

This species is a low shrub to 0.5 m high with greenish-white flowers. It grows in wet, sandy
clay to sandy loam and flowers between September and October. It has previously been
recorded within a rehabilitation area in proximity to the artificial wetland adjacent to Centaur
Road to the east (DPaW 2007-) but was not observed during the current survey.

Synaphea petiolaris subsp. simplex (Priority 3)

This low shrub species grows to 0.6 m high, and has yellow flowers from September to October.
It grows on sandy soils on flats in winter-wet areas. The species was not seen during the field
survey although Synaphea species were targeted, collected and identified at the WA Herbarium.
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Likelihood of occurrence

A likelihood of occurrence assessment (based on the range, habitat requirements and previous
records of the species) was conducted for all conservation significant taxa identified in the
desktop assessment (Appendix D). The likelihood of assessment concluded that four species
were present (Grevillea rara Endangered, Synaphea hians P3) with Leucopogon extremus P2
and Synaphea petiolaris subsp. simplex P3 having been previously recorded within the survey
area. One species is likely to occur (Caladenia leucochila Critically Endangered) and Grevillea
ripicola P4 was recorded adjacent to survey area. In addition, it was considered that 15 species
could possibly occur and 15 species were unlikely or highly unlikely to occur.

4.2.6 Introduced flora

A range of introduced species are present within the survey area, primarily consisting of
introduced grasses and herbs, generally in lower lying areas and areas with sandy or sandy
gravelly soils. Few introduced species are present on heavy lateritic soils on uplands. Few
introduced shrub or tree species were recorded, except for non-endemic eucalypt trees in a
plantation area and a small patch of Victoria Teatree (*Leptospermum laevigatum) and *Acacia
pycnantha in a roadside drain on Centaur Road.

No species listed as a Declared Pest under the Biosecurity and Agriculture Management Act
2007 were recorded nor were there any Weeds of National Significance (WONS).

4.3 Fauna

4.3.1 Fauna habitats

Five fauna habitat types were identified and described within the survey area (Table 8) and
include Eucalyptus (Jarrah/Marri) Forest, Jarrah/Marri/Allocasuarina Forest on sandy soils,
Shrublands in ephemeral damplands, Collie River, Minor drainage lines and Eucalyptus Forest
regrowth. Most of the survey area is existing cleared areas/plantation or of Eucalyptus regrowth.

The Eucalyptus Woodland habitat type is well represented in the immediate vicinity of the
survey area and in the broader Collie district. The Shrubland and Damplands appear to be less
common in the local and broader area.

The values of each habitat type are discussed below in Table 8.

GHD | Report for Collie Water - Wellington Myalup Water for Food Feasibility Study, 6135152 | 25



Table 8 Fauna habitats within the survey area

Habitat description

Eucalyptus (Jarrah/Marri) Forest
This habitat is comprised of Eucalyptus marginata open forest (VT2)

These vegetation types all had a shrub layer understorey with thick leaf litter and woody debris.
Large logs scattered the forest floor and the vegetation was mostly long unburnt.

The above Eucalyptus species are recognised as valuable habitat for Black Cockatoo for breeding,
feeding and roosting. Hollows suitable for breeding for a variety of fauna taxa were recorded in the
Eucalypts within the Survey area.

Conservation Significant Species

Carnaby’s Black Cockatoo (Calyptorhynchus latirostris), Forest Red-tailed Black Cockatoo
(Calyptorhynchus banksii naso), Baudin's Black Cockatoo (Calyptorhynchus baudinii), Western
Brush Wallaby (Macropus irma) and Chuditch (Dasyurus geoffroii) (via scats) were al recorded in
this habitat type. The Black cockatoos were recorded feeding, loafing and roosting in the survey
area with numerous potential breeding trees recorded.

This habitat would also provide resources for threatened mammals such as Western Ringtail
Possum (Pseudocheirus occidentalis), Southern Brush-tailed Phascogale (Phascogale tapoatafa
wambenger), Western False Pipistrelle (Falsistrellus mackenziei), Southern Brown Bandicoot
(Isoodon obesulus fusciventer) and Dell’s Skink (Ctenotus delli).

The Peregrine Falcon (Falco peregrinus) may utilise the area opportunistically.

This fauna habitat type covers approximately 10.87 ha and is of high value to fauna.
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Habitat description Indicative images

Kunzea tall shrubland on sandy soils

This habitat is comprised of: Kunzea tall shrubland (VT5)

This vegetation type is very dense with a fine leaf and woody debris layer. The area was long
unburnt and was mostly present on the outer edges of the survey area.

Tall Shrubland of Kunzea glabrescens regrowth was dominant in areas where previous clearing had
occurred. This habitat provides excellent cover for small bush birds and species that require
typically dense areas such as Southern Brown Bandicoots.

Conservation Significant Species

Black Cockatoo feeding evidence was recorded in this habitat type from Forest Red-tailed Black
Cockatoo or Baudin’s Black Cockatoo. A Western Brush Wallaby was recorded in this area and
several digs of Southern Brown Bandicoot. The dense understorey provides habitat for Chuditch.
Additional habitat is present for Western Ringtail Possum, Southern Brush-tailed Phascogale,
Western False Pipistrelle, Peregrine Falcon and Dell’s Skink.

This fauna habitat type covers approximately 7.68 ha and is of high value to fauna.

Shrublands in ephemeral damplands
This habitat type is comprised of the vegetation type: Mixed Shrubland (VT4).

This vegetation type is very dense with a fine leaf and woody debris layer to 3 meters. This habitat
is low lying in the environment and dry at the time of the survey. Dried cracking clays were present
in low areas where water had been sitting. Digs were present in the softer areas of Rosenberg’s
Monitors (sighted), rabbits and Southern Brown Bandicoots. The area was dense and long unburnt.

Conservation Significant Fauna

Southern Brown Bandicoot were recorded in this habitat type via numerous digs. The dense
understorey provides habitat for Western Brush Wallaby and Chuditch.

Peregrine Falcon may utilise the area for foraging.
This fauna habitat type covers approximately 2.72 ha and is of high value to fauna.

Collie River No Image
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Habitat description Indicative images

The Collie River is positioned in the northern portion of the survey area on private property. The
actual crossing location could not be accessed during the survey, however vegetation present
appeared to be Flooded Gum (Eucalyptus rudis), Melaleuca sp. and sedges surrounded by cleared
lands.

Aerial photography identifies numerous large pools of water in the area indicating permanent water
bodies.

Conservation Significant Fauna

The Collie River is known to have Water Rats (Hydromys chrysogaster) present and may persist in
the water bodies.

The water resource may also be used by Black Cockatoo, Western Brush Wallaby, Peregrine
Falcon and Chuditch.

This fauna habitat type covers approximately 0.77 ha and is of high value to fauna.
Minor Drainage lines
This habitat type is comprised of Eucalyptus rudis/Melaleuca low forest/shrubland (VT3)

This vegetation type is very dense with a fine leaf and woody debris layer. This habitat is low lying
in the environment and dry at the time of the survey. Some areas were regrowth and comprised of
dense sedges and shrubs and young Flooded Gum. Undisturbed portions contained large Flooded
Gum, Melaleuca and sedges. The area was dense and long unburnt.

Conservation Significant Fauna

No conservation significant species were recorded in this habitat however Southern Brown
Bandicoot, Western Brush Wallaby, Chuditch, Western Ringtail Possum, Southern Brush-tailed
Phascogale and Western False Pipistrelle may all utilise this habitat, both regrowth and remnant.

Peregrine Falcon may utilise the area for foraging.

This fauna habitat type covers approximately 11.31 ha and is of high value to fauna.
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Eucalyptus Forest Regrowth

Habitat description Indicative images

This habitat type is comprised of Eucalyptus marginata/ Corymbia calophylla forest regrowth (VT1)

This vegetation type supports some dense patches with sedges and shrubs but with limited leaf
litter and woody debris layers. Historically the remnant vegetation was Jarrah/Marri forest however
the regrowth primarily consists of shrubs and ground covers and the dominant species present is
partially dependent on soil type and location in the environment. The area is mostly long unburnt
although emergent Eucalypts appear to be poisoned or slashed and other areas driven over and
disturbed by off road vehicles.

Conservation Significant Fauna

The small areas of dense habitat provides cover to Western Brush Wallaby (scats found in this
habitat). A number of other species may utilise this habitat opportunistically but it would not be
considered significant for them. This habitat would provide diverse resources for a range of species.

This fauna habitat type covers approximately 55.18 ha and is of medium value to fauna.

Cleared areas and Plantation (VT6, VT7, VT8)

This habitat type is comprised of previously cleared areas for power corridors, roads, tracks,
pipelines and agriculture.

The habitat provides very little resources for fauna however in the regrowth of some areas showed
evidence of feeding by Western Grey Kangaroo (Macropus fuliginosus).

This fauna habitat type covers approximately 65.91 ha and is of low value to fauna.
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4.3.2 Regional linkages and habitat corridors

There are areas of highly disturbed lands in and immediately adjacent to the survey area
including paddocks, mines, power stations and agricultural lands. However, the survey
area intersects areas of state forest. These include large tracts of remnant vegetation in
the Harris River State Forest in the north, Collie State Forest in the central and southern
portions of the survey area and small portions of Muja State Forest. Other small patches
of scattered remnant vegetation are scattered throughout and adjacent to other portions
of the survey area that is mostly continuous habitat in the region. The survey area is
mostly cleared land within existing power easement corridors and only includes fauna
habitat outside of these areas.

4.3.3 Fauna diversity

The list of fauna species encountered during the field survey is presented in Appendix E.
Fauna recorded include 44 birds, nine mammals (three of which are introduced taxa), 10
reptiles and one amphibians.

4.3.4 Conservation significant fauna

The conservation of fauna species and their significance status is currently assessed
under both Federal (EPBC Act) and State Acts (WC Act). Conservation significant fauna
include those fauna listed under the EPBC Act, WC Act and the Priority list of fauna
produced by DPaW.

Six conservation significant species were recorded during the field survey. These were:

. Carnaby’s Black Cockatoo, Schedule 2, Endangered — WC Act and Endangered -
EPBC Act

. Forest Red-tailed Black Cockatoo, Schedule 3, Vulnerable — WC Act, Vulnerable —
EPBC Act

. Baudin's Black Cockatoo, Schedule 2, Endangered — WC Act, Vulnerable — EPBC
Act

. Chuditch, Schedule 3, Vulnerable — WC Act, Vulnerable — EPBC Act
] Southern Brown bandicoot, Priority 4 — DPaW listing
. Western Brush Wallaby, Priority 4 — DPaW listing

Black Cockatoos

Three species of Black Cockatoo were recorded in the survey area and include Forest
Red-tailed Black Cockatoo (Calyptorhynchus banksii naso), Carnaby’s Black Cockatoo
(Calyptorhynchus latirostris), and Baudin's Black Cockatoo (Calyptorhynchus baudinii) via
sightings (loafing, feeding or flyover) or calls, feeding and foraging evidence adjacent to
the survey area. Plate 3 shows some evidence of feeding by Forest Red-tailed Black
Cockatoo on Marri and Jarrah nuts.

Carnaby’s Black Cockatoo is endemic to the south-west of Western Australia with a wide-
spread distribution. Carnaby’s Black Cockatoo nest in hollows of live or dead eucalypts,
primarily smooth-barked Salmon Gum (Eucalyptus salmonophloia) and Wandoo (E.
wandoo) (Saunders 1979b, 1982) though breeding has been reported in other wheatbelt
tree species and some tree species on the Coastal Plain and Jarrah forest (Saunders
1979, 1982; Storr 1991; Johnstone and Storr 1998). Success in breeding is dependent on
the quality and proximity of feeding habitat within 12 km of nesting sites (Saunders 1977,
1986; Saunders and Ingram 1987). Along with the trees that provide nest hollows, the
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protection, management and increase of this feeding habitat that supports the breeding of
Carnaby’s Black Cockatoo is a critical requirement for the conservation of the species.

Baudin’s Cockatoo is endemic to a 2,000 km? area (Garnett and Crowley 2000) of the
humid and sub-humid zones of south-west Western Australia (Johnstone and Storr 1998).
The current distribution of Baudin’s Cockatoo is from Albany extending north to
Gidgegannup, east to Mount Helena, Wandering, Quindanning, Kojonup, Frankland and
King River and to the eastern margin of the Swan Coastal Plain. Baudin’s Cockatoo
mainly feeds on the seeds of Marri (Corymbia calophylla), in the forested regions of
south-west Western Australia (Saunders 1974a). In addition to Marri, Baudin’s Cockatoo
feeds on the seeds of Bull Banksia (Banksia grandis), Swamp Banksia (B. littoralis),
Holly-leaved Banksia (B. ilicifolia, Wavy-leaved Hakea (Hakea undulata), Harsh Hakea
(H. prostrata), Two-leaf Hakea (H. trifurcata), Long Storksbill (Erodium botrys) (Saunders
1979) and Jarrah (E. marginata) (Sedgwick 1964). Baudin’s Cockatoo nests in mature
trees such as Marri, Karri (E. diversicolor), Jarrah and Wandoo in the lower south-west of
WA (Department of Environment and Conservation 2012).

The Forest Red-tailed Black Cockatoo is endemic to the south-west humid and sub-
humid zones of Western Australia (Mawson and Johnstone 1997). It inhabits the dense
Jarrah, Karri and Marri forests receiving more than 600 mm of annual average rainfall.
The current distribution is north of Perth and east to Mount Helena, Christmas Tree Well,
North Banister, Mt Saddleback, Rocky Gully and the upper King River (Johnstone and
Storr 1998). Habitats in which the Forest Red-tailed Black Cockatoo occurs at
Bungendore Park and Jarrahdale have an understorey of Bull Banksia, Snottygobble
(Persoonia longifolia), Sheoak (Allocasuarina fraseriana) and Hakea spp., with scattered
Blackbutt (E. patens) and Wandoo (Johnstone and Kirkby 1999). The Forest Red-tailed
Black Cockatoo roosts in Jarrah-Marri-Blackbutt habitat on roadsides, paddocks or forest
blocks. While the Forest Red-tailed Black Cockatoo feeds on the seeds of other species,
around 90 % of its diet is made up of the seeds from Marri and Jarrah fruits (Department
of Environment and Conservation 2012).

The survey area contains approximately 10.87 ha of suitable foraging habitat, which
corresponds to the Eucalypt woodlands. Additionally, a tree survey was conducted and
the survey area contains 17 potential breeding trees (>300 mm DBH for Wandoo and
>500 mm DBH for Jarrah, Marri and Flooded Gum (E. rudis)) for Black Cockatoos (four of
the trees contain suitable hollows). Two of the potential breeding trees with hollows had
signs of black cockatoo use.

Note: Most of the trees identified were from two main areas of remnant vegetation, a
section along Coalfields Highway and on, and adjacent to, Centaur Road.

One location along Coalfields Highway appeared to have roosting activity (numerous
droppings, branch clippings and shredded bark), however no observations of roosting
were recorded. This data is further detailed below in Table 9.
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Plate 3 Marri and Jarrah nuts showing evidence of Black Cockatoo
feeding

Table 9 Black Cockatoo Evidence recorded within and adjacent to the
survey area

Habitat type Presence within the | Evidence
survey area

Foraging habitat Yes, Marri, Jarrah 15 records of forest Red-tailed Black feeding
and Banksia evidence on Jarrah and Marri.
4 records of Carnaby’s Black Cockatoo
feeding evidence on Jarrah and Marri.
2 records of Baudin’s Black Cockatoo feeding
evidence on Marri.

Actual Breeding No No actual breeding events were record.
Habitat

Potential breeding  Yes 17 potential breeding trees >300 or 500 mm
habitat DBH of either Jarrah, Marri, Wandoo or

Flooded Gum in the survey area.

4 large Jarrah with large hollows (>200 mm)
suitable for breeding. Two of these had
chews present however no actual breeding
events were recorded.

Roosting habitat Yes One location along Coalfield highway had
evidence of roosting.

Western Brush Wallaby (Macropus irma), Priority 4 — DPaW listing

The Western Brush Wallaby is a grazer found primarily in open forest or woodland,
particularly favouring open, seasonally wet flats with low grasses and open scrubby
thickets. It is also found in some areas of mallee and heathland, and is uncommon in karri
forest. This species was once very common in the south-west of Western Australia but
has undergone a reduction in range and a significant decline in abundance (Van Dyke
and Strahan 2008).

This species was observed twice during the field survey and was also identified via
droppings. Two sets of droppings were collected from the regrowth area and were
identified as Western Brush Wallaby. This species is known to be in the region and would
utilise all habitats within the Survey area.
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Chuditch (Dasyurus geoffroii), Schedule 3, Vulnerable — WC Act, Vulnerable -
EPBC Act

The Chuditch inhabits eucalypt forest (especially Jarrah), dry woodland and mallee
shrublands. In Jarrah forest, Chuditch populations occur in both moist, densely vegetated,
steeply sloping forest and drier, open, gently sloping forest. Most diurnal resting sites in
sclerophyll forest consist of hollow logs or earth burrows (Van Dyke and Strahan 2008).
The species can travel large distances, has a large home range and is sparsely
populated through a large portion of its range.

The Chuditch was potentially recorded during the field assessment via scats. Three sets
of scats were recorded on logs and were the same shape and size to that of the
Chuditch. The Chuditch is known from the region and inhabits forest in the Collie region.
The closest record of Chuditch is approximately 2.5 km away. Numerous records are
present within 20 km of the survey area (DPaW 2007-). Further survey would be required
to verify if the species is present.

Quenda (/Isoodon obesulus subsp. fusciventer), Priority 5 DPaW listing

The Quenda prefers dense scrubby, often swampy, vegetation with dense cover up to
one metre high. However, it also occurs in woodlands, and may use less ideal habitat
where this habitat occurs adjacent to the thicker, more desirable vegetation. The species
often feeds in adjacent forest and woodland that is burnt on a regular basis and in areas
of pasture and cropland lying close to dense cover (Van Dyck and Strahan 2008).

The Quenda was recorded during the field survey via small diggings (Plate 4). The
species is likely to utilise all habitats present within the survey area, however most
diggings were recorded in the dampland areas.

Plate 4 Southern Brown Bandicoot diggings recorded in Jarrah/Marri
Forest and Damplands

Likelihood of occurrence assessment

An assessment on the likelihood of conservation significant fauna species occurring in the
survey area was conducted (Appendix E). This assessment was based on species
biology, habitat requirements, the quality and availability of suitable habitat and records of
the species in the area.

An additional six species (to those observed during the field survey) are considered likely
to occur in the survey area. A summary of this assessment is presented in Table 10, with
additional information provided below.

The Eucalyptus Woodlands are well represented in the surrounding State Forest and
would be utilised by six of the seven conservation significant species known or likely to
occur in the survey area. The Water Rat is the only species that realise on a specific
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habitat (Collie River and Hanson Brook water bodies) to persist and would be considered
specific to or solely relied upon by the conservation significant species.

Table 10 Summary of fauna likelihood of occurrence - species
considered likely to occur or utilise the survey area

Common name Database Outcome of
search assessment

Species name

WC | EPBC | DPaw | Nature | EPBC |
Act | Act Map

Birds

Falco Peregrine (OFS) X Likely, Foraging

peregrinus Falcon habitat is available
for this species.

Mammals

Pseudocheirus Western Ringtail Cr  Vu X Likely, Habitat is

occidentalis Possum present for the
species and known
to occur in the
region.

Phascogale South-western CD X Likely, Habitat is

tapoatafa Brush-tailed present for the

subsp. Phascogale species and known

wambenger to occur in the
region.

Falsistrellus Western False P4 X Likely, Habitat is

mackenziei Pipistrelle present for the
species and known
to occur in the
region.

Hydromys Water Rat P4 X Likely, This species

chrysogaster would be restricted
to the Collie River.

Reptiles

Ctenotus delli  Dell's Ctenotus P4 X Likely, Habitat is

Peregrine Falcon (Falco peregrinus), Schedule 7 — WC Act

present for the
species and known
to occur in the
region.

The Peregrine Falcon is seen occasionally anywhere in the south-west of Western
Australia. It is found in a range of habitats from woodlands to open grasslands and
coastal cliffs - though less frequently in desert regions. The species nests primarily on
ledges of cliffs, in shallow tree hollows, and on ledges of building in cities. (Morcombe

2004).

This species was not recorded during the field assessment, however is likely to utilise all
habitats within the survey area as a foraging resource. The Eucalyptus Woodland may
also provide nesting refugia sites for breeding.

Western Ringtail Possum (Pseudocheirus occidentalis), Critically Endangered —
WC Act, Vulnerable — EPBC Act

The Western Ringtail Possum occurs in and near coastal Peppermint Tree (Agonis
flexuosa) forest and Tuart (Eucalyptus gomphocephala) dominated forest with a
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Peppermint Tree understorey from Bunbury to Albany. It also occurs in Jarrah forest and
Jarrah-Marri forest sometimes associated with Peppermint Trees (Van Dyck and Strahan
2008).

No Western Ringtail Possums or evidence of the species were recorded during the field
survey, however, the species is known from the region. Searches for dreys through all
habitat types were undertaken but no dreys were located within the survey area. No
nocturnal surveys were undertaken for this species.

There is 10.87 ha of potential Western Ringtail Possum habitat.

Western Southern Brush-tailed Phascogale (Phascogale tapoatafa subsp.
wambenger), Schedule 6 — WC Act

Southern Brush-tailed Phascogale prefers dry sclerophyll forests and open woodlands
with a generally sparse ground-storey, which contain suitable nesting resources such as
tree hollows, rotted stumps and tree cavities (Van Dyck and Strahan 2008). The species
is widespread in the south west, ranging from Perth and the hills to the Albany region.

Phascogales are known from the region, and within the Survey area would primarily
utilise the Forest areas as habitat. The Tall Shrubland may be utilised opportunistically as
a foraging/hunting resource. No nocturnal surveys were undertaken for this species.

There is 10.87 ha of potential phascogale habitat.
Western False Pipistrelle (Falsistrellus mackenziei), Priority 4 — DPaW

The Western False Pipistrelle is listed as Priority 4 by DPaW and is confined to the
southwest of WA. The species occurs in wet sclerophyll forest dominated by Karri, and in
the high rainfall zones of the Jarrah and Tuart forests. The species is restricted to areas
in or adjacent to stands of old growth forest. It has also been recorded in mixed Tuart-
Jarrah tall woodlands on the adjacent coastal plain. Marri, Sheoak and Peppermint trees
are often co-dominant at its collection localities (Churchill 2008; McKenzie & Start 1999).
This species was not recorded during the field survey, however is known to be in the
region.

There is 10.87 ha of potential Western False Pipistrelle habitat.
Water rat (Hydromys chrysogaster), Priority 4 — DPaW

Water-rats live primarily in a wide variety of freshwater habitats, from sub-alpine streams
and other inland waterways to lakes, swamps, farm dams and irrigation channels and are
thought to be one of the few native species to have at least partially benefited from
human encroachment (Van Dyke & Strahan 2008). Within the survey area the only
habitat available to this species is the Collie River and Harris River.

This species was not recorded during the field survey, however is known from the region.
There is approximately 1 ha of potential Water Rat habitat at the Collie and Harris Rivers.
Dell’s Ctenotus (Ctenotus Delli), Priority 4 — DPaW

Dell’s Ctenotus is known to occur in Jarrah-Marri woodland (Forest) that has a shrub-
dominated understorey, on laterite, sandy or clay soils. It is occasionally found on granite
outcrops, and is absent from the Swan Coastal Plain (Wilson and Swan, 2013).

Within the survey area, the forest habitat would be available to this species. This species
was not recorded during the field survey, however is known from the region.

There is 10.87 ha of potential Dell’s Ctenotus habitat in the survey area.
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Conclusion

51 Key findings

5.1.1 Vegetation and flora
Vegetation

The maijority of the intact vegetation and regrowth vegetation present within the survey
area is dominated by Jarrah/Marri forest species, and is well represented in the local and
regional areas. None of the vegetation types is representative of TECs or PECs or has
less than 30 % of its pre-European extent remaining.

Vegetation types VT3 and VT4 support dampland and wetland species and some parts of
these types are considered to be riparian vegetation. These vegetation types are
considered, significant as defined by the EPA (2004a).

Of the 166.2 ha of the survey area, approximately 61.4 ha (37 %) was rated as Excellent
to Very Good condition, 23.91 ha (14 %) as Good and 80.88 ha (49 %) as Degraded or
Completely Degraded.

Flora

Over 228 flora species were recorded during the survey. Of these, one, Grevillea rara, is
listed as Endangered under the EPBC Act and WC Act. Over 250 of these plants were
recorded along Harris River Dam Road, under and adjacent to the existing powerline. A
further record of a Critically Endangered orchid species, Caladenia leucochila occurs
immediately adjacent to the survey area, on Centaur Road. This species would not have
been visible at the time of survey.

Four other conservation significant flora species have been recorded in disturbed areas
within and adjacent to the corridor. These are:

e [ eucopogon extremus (P2) — previously recorded in a rehabilitation area east of
Centaur Road

e Synaphea hians (P3) — over 100 plants recorded along the Coalfields Highway

®  Synaphea petiolaris subsp. simplex (P3)— previously recorded in the same location
as Leucopogon extremus.

®  Grevillea ripicola (P4) — one plant recorded adjacent to the survey area on an old
section of Griggs Road.

A further 15 conservation significant species were considered to possibly occur within the
survey area, based on their habitat preferences and relative visibility at the time of survey.
5.1.2 Fauna

Six conservation significant fauna species were recorded during the field survey:

e Carnaby's Black Cockatoo (Calyptorhynchus latirostris), Endangered — WC Act,
Endangered — EPBC Act

e Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso), Vulnerable — WC
Act, Vulnerable — EPBC Act

e Baudin's Black Cockatoo (Calyptorhynchus baudinii), Endangered — WC Act,
Vulnerable — EPBC Act
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e  Chuditch (Dasyurus geoffroii), Vulnerable — WC Act, Vulnerable — EPBC Act
e  Western Brush Wallaby (Macropus irma), Priority 4 — DPaW listing
® Quenda (Isoodon obesulus subsp. fusciventer), Priority 4 DPaW

An additional six species are considered likely to occur in the survey area based on
previous records and suitability of habitat:

e Western Ringtail Possum (Pseudocheirus occidentalis), Threatened — WC Act,
Endangered — EPBC Act

e  Southern Brush-tailed Phascogale (Phascogale tapoatafa subsp. wambenger),
Schedule 6 — WC Act

e  Peregrine Falcon (Falco peregrinus), Schedule 7 — WC Act

e Western False Pipistrelle (Falsistrellus mackenziei) Priority 4 - DPaW
e Dell's Ctenotus (Ctenotus Delli) Priority 4 — DPaW

e  Water rat (Hydromys chrysogaster) Priority 4 — DPaW

Seventeen eucalypt trees which are potentially suitable for Black Cockatoo breeding were
recorded within the survey area, as well as feeding at a number of trees, but no breeding
events were recorded.

The Eucalyptus woodlands, which make up much of the habitat of the survey area are
well represented in the surrounding State Forest and would be utilised by all the
conservation significant species known or likely to occur in the area. Furthermore, (with
the exclusion of the Collie River and Hanson Brook) there is no habitat within the survey
area that would be considered specific to or solely relied upon by any of the conservation
significant species known or likely to occur within the area. The Water Rat is the only
exclusion to this statement as the water bodies of the Collie River and Hanson Brook
would be core to its survival in the local area. However, the likely small, temporary impact
areas for this project would be unlikely to affect the survival of the species locally or
regionally.
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Appendix A - Figures

Figure 1 Project location

Figure 2 Biological constraints

Figure 3 Vegetation associations and conservation significant flora
Figure 4 Vegetation condition

Figure 5 Fauna habitat

GHD | Report for Collie Water - Wellington Myalup Water for Food Feasibility Study, 6135152 | 41



ALLANSON
@

COLL'IE;

ill‘ﬁ’
(50

LEGEND

—— Major Road Survey area Priority 3
Minor Road I:l Priority 1 I:l Priority 4
.~ Waterbody | Priority 2

Paper Size A3 N Collie Water JobFr{\lur_nl_)er 31_35152
. ‘ . . Wellington Myalup Water for evision
I

Kiometres Food Feasibilty Study Date | 10 Feb 2017
Map Projection: Transverse Mercator S I_ I p

Horizontal Datum: GDA 1994 . H

Grid: GDA 1994 MGA Zone 50 Local |ty F | g ure 1

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_001_Rev0_Fig1Locality.mxd 999 Hay Street, Perth WA 6000 Australia T 862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and MRWA make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: Landgate: Roads - 20161025 Imagery (Virtual Mosaic); GHD: Survey Area - 20161006; Geoscience Australia: GeoData Topo Series lll. Created by:afeeney




eI

Harris River,
¥State Forest

STINKWOODSIBR oK

Muja
State

1205/328 )=
Forest

ALIPANS ONN,

L
% IRONS TONE%

COLLIE

%,

Westralia
Conseryvation,
Park

%,

©
()
(( %

Mumballup
State Forest

Muja
Conseryvation
Park

LEGEND
Survey area Priority 3 DPaw Managed Lands E Conservation Park

— Major Road E Waterbody
~ MinorRoad ) Environmentally Sensitive Area [_| Priority 1 [] Priority4 | 5(1)(g) Reserve . State Forest
.~ CALMExecBody Freehold | National Park

:] Priority 2
Job Number | 61-35152

Revision | 0

—— Watercourse
Date | 10 Feb 2017

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

Paper Size A3
2 3
Kllometres
Map Projection: Transverse Mercator S I_I P .
e Environmental Constraints Figure 2
999 Hay Street, Perth WA 6000 Australia T 618 62228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 50

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_002_Rev0_Fig2BiolConstraints.mxd
©2017. Whilst every care has been taken to prepare this map, GHD, DPaW, DER, Landgate and MRWA make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind

(whether in contract, tort or otherwise) for any expenses. Iosse;, dam’ages ar;d/or c’osts (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: Landgate: Watercourse, Waterbody, Roads - 20161025, Imagery (Virtual Mosaic); GHD: Survey Area - 201610; DPaW: Managed Lands - 201603; DER: ESA - 201603; : Site Boundary - 20161006; Geoscience Australia: GeoData Topo Series Ill. Created by:afeeney



Paper Size A3
0 100 200 300 400

417,000

417,000

500

Metres

Map Projection: Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 50

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

Collie-Tallanalla Rd

LEGEND

418,000

Significant Flora - GHD v Synaphea- Priority 3 |:| Priority 4

Records (Labelled with
approx. individuals present)

v

Survey Area
Grevillea rara- o
Endangered flora [ priority 1

(GHD Survey / Priority 2
o ]
Priority 3

Flora (GHD Survey)

Vegetation Type

1, Eucalyptus

l:l marginata/ Corymbia
calophylla forest
regrowth

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

419,000

419,000

SLIP

999 Hay Street, Perth WA 6!

420,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

Vegetation Association

420,000

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 1 of 11

Figure 3

Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au




418,000 419,000 420,000

ColjigTallanalla,RS

TR —

418,000 419,000 420,000

LEGEND

Paper Size A3 - . .
Significant Flora - GHD ? Synaphea- Priority 3 :] Priority 4
200 300 400 500 Records (Labelled with Flora (GHD Survey) " . o
[ e e approx. individuals present) g o e egetation Type
Metres Grevillea rara- . 1, EL{caIyptus ,
o v Endangered flora :] Priority 1 l:l marginata/ Corymbia
Map Projection: Transverse Mercator (GHD Survey / I:l Priority 2 calophylla forest
Horizontal Datum: GDA 1994 DPaW) Yy regrowth
Grid: GDA 1994 MGA Zone 50 Priority 3 HD, Highly disturbed

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

421,000

421,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

Vegetation Association

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 2 of 11

Figure 3




421,000 422,000 423,000 424,000

421,000 422,000 423,000 424,000

o o s LEGEND Collie Water Job Number | 61 - 35152
0 100 aper size Significant Flora - GHD v Synaphea- Priority 3 :] Priority 4 3, Eucalyptus rudis / We"ington MyaIUp Water for Revision 0

200 300 400 500 Records (Labelled with Flora (GHD Survey) ) [ Melaleuca low forest / ibi
T — T — ] approx. individuals present) g o oo Vegetation Type shrubland Food Feasibilty Study Date 10 Feb 2017

Metres Grevill _ 1, Eucalyptus . "
v Er:il‘gn(;:rr:;aﬂora :] Priority 1 marginata/ Corymbia E HD, Highly disturbed Page 3 Of 11

Map Projection: Transverse Mercator (GHD Survey / I:l Priority 2 l:l calophylla forest E ;' | I . . . .
Horizontal Datum: GDA 1994 DPaw regrowth g
Horizonal Daum: GDA 1934 ) e Vegetation Association Figure 3

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd 999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney




423,000 424,000

423,000 424,000

LEGEND

Paper Size A3 o - . )
Significant Flora - GHD ? Synaphea- Priority 3 :] Priority 4 3, Eucalyptus rudis /
0 100 3 Records (Labelled with Flora (GHD Survey) l:| Melaleuca low forest /
I TN . approx. individuals present) Survey Area shrubland

Metres Grevill _ 1, Eucalyptus . .
E;fl‘;,ng:rr:;aﬂora :] Priority 1 l:l marginata/ Corymbia E HD. Highly disturbed
Map Projection: Transverse Mercator 7 (GHD Survey / I:l Priority 2 calophylla forest
Horizontal Datum: GDA 1994 DPaW) Y regrowth

Grid: GDA 1994 MGA Zone 50 Priority 3

Vegetation Type

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

425,000

425,000

SLIP

999 Hay Street, Perth WA 6!

426,000

426,000
Collie Water

Wellington Myalup Water for
Food Feasibilty Study

Vegetation Association

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 4 of 11

Figure 3

Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au




427,000

428,000

426,000 - 427,000

LEGEND

Paper Size A3 o - . )
Significant Flora - GHD ? Synaphea- Priority 3 :] Priority 4 3, Eucalyptus rudis /

200 300 Records (Labelled with Flora (GHD Survey) Vegetation T - Melaleuca low forest /
approx. individuals present) Survey Area egetation Type shrubland

Metres Grevill _ 1, Eucalyptus :
E;Z‘;,n(;:rr:;aﬂora :] Priority 1 l:l marginata/ Corymbia l:l 6, Scattered natives
Map Projection: Transverse Mercator 7 (GHD Survey / I:l Priority 2 calophylla forest E HD, Highly disturbed

Horizontal Datum: GDA 1994 DPaW) regrowth
Grid: GDA 1994 MGA Zone 50 Priority 3

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

428,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

Vegetation Association

429,000

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 5 of 11

Figure 3




429,000

432,000

429,000

LEGEND

Paper Size A3 o - . )
Significant Flora - GHD ? Synaphea- Priority 3 :] Priority 4 3, Eucalyptus rudis /
200 300 Records (Labelled with Flora (GHD Survey) . - Melaleuca low forest /
[ e e approx. individuals present) g o a s Vegetation Type shrubland
Metres Grevillea rara- . 1 EL{caIy ptus i 5, Kunzea tall
o 7 Endangered flora :] Priority 1 l:l marginata/ Corymbia shrubland
Map Projection: Transverse Mercator (GHD Survey / I:l Priority 2 calophylla forest . .
Horizontal Datum: GDA 1994 DPaW) regrowth V" /| HD, Highly disturbed
Grid: GDA 1994 MGA Zone 50 Priority 3

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

431,000

RCOUIE
ROWER)
STATION

1
|
i

Collie Water Job Number | 61 - 35152
Wellington Myalup Water for Revision 0
Food Feasibilty Study Date 10 Feb 2017

Page 6 of 11
Vegetation Association Figure 3

SLIP

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au




433,000

no_

Py suul

Coalfields Rd

e
433,000

LEGEND
Paper Size A3

Significant Flora - GHD Synaphea- Priority 3 :] Priority 4
0 100 200 300 400 500 Records (Labelled with v Flora (GHD Survey)
I TN . approx. individuals present)
Metres

Survey Area
Grevillea rara-
Map Projection: Transverse Mercator

7 Endangered flora :] Priority 1
Horizontal Datum: GDA 1994

(GHD Survey / Priority 2
0 DPaW)
Grid: GDA 1994 MGA Zone 50

Priority 3
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

435,000

436,000

Shotts River Rd

435,000

Collie Water

Wellington Myalup Water for
Food Feasibilty Study

SLIP

999 Hay Street, Perth WA

Vegetation Association

ustralia T

862228555 F 61862228555 E permail@ghd.com.au

436,000

Job Number | 61 - 35152
Revision 0

Date 10 Feb 2017
Page 7 of 11

Figure 3

W www.ghd.com.au




434,000 437,000

THE|
CABBAGE
TREES
@

Coalfields Rd

435,000 437,000

LEGEND Collie Water Job Number | 61 - 35152

Paper Size A3 Significant Flora - GHD v Synaphea- Priority 3 :] Priority 4 6/ 2,‘Eucalyptus ~ We"ington Myalup Water for Revision 0
l:| marginata open forest Food FeaS|b||ty Study Date 10 Feb 2017

approx. individuals present) Survey Area
— s 2, Eucalyptus [ 7, Plantation

Metres ; y
Grevillea rara :] Priority 1 |:| marginata open

Endangered flora
Map Projection: Transverse Mercator v (GHD gurvey/ I:l Priority 2 forest E HD, Highly disturbed

Horizontal Datum: GDA 1994 DPaW)

200 300 i
Records (Labelled with Flora (GHD Survey) Vegetation Type marginata open fores!
I IP Page 8 of 11

Vegetation Association Figure 3

Grid: GDA 1994 MGA Zone 50 Priority 3
999 Hay Street, Perth WA 6000 Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd
©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney




438,000

436,000 ) 437,000

LEGEND

Paper Size A3
P Significant Flora - GHD 7 Synaphea- Priority 3 [ priority 4 "/ | HD, Highly disturbed
200 300 Records (Labelled with Flora (GHD Survey)
[ e—— s ] approx. individuals present)
s A
urvey Area 6/ 2, Eucalyptus

Metres i -
Grevillea rara :] Priority 1 :] marginata open forest

Endangered flora
Map Projection: Transverse Mercator 7 (GHD gurvey/ I:l Priority 2 with scattered natives

Horizontal Datum: GDA 1994 DPaw .
Grid: GDA 1994 MGA Zone 50 ) Priority 3 [ 6 Scattered natives

Vegetation Type

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

438,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

Vegetation Association

439,000

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 9 of 11

Figure 3




437,000

Centaur,Rd

437000

LEGEND
Paper Size A3

N DPaW Records (Priority Significant Flora - GHD i Synaphea- Priority 3 :] Priority 4 3, Eucalyptus rudis / ~
200 300 labelled) Records (Labelled with Flora (GHD Survey) Vegetation T - Melaleuca low forest /
) approx. individuals present) egetation Type shrubland
Met A Threatened species Survey Area
etres

p 2, Eucalyptus :
. Grevillea rara- . 3 4, Mixed shrubland
o A Priority 2: Pgorly- Endangered flora :] Priority 1 |:| marginata open -

Map Projection: Transverse Mercator known species i

Horizontal Datum: GDA 1984 brionty 3 Poorly- (o Survey / [ Priority 2 forest I 6. Scattored natives
Grid: GDA 1994 MGA Zone 50 known species Priority 3

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind

(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

439,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au

Vegetation Association

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 10 of 11

Figure 3

W www.ghd.com.au




438,000

436,000 437,000 438,000

LEGEND
Paper Size A3

p Priority 2: Poorly- Significant Flora - GHD i Synaphea- Priority 3 :] Priority 4
0 100 200 300 400 500 known species Records (Labelled with Flora (GHD Survey) Vegetation T
B N . Priority 3: Poorly- approx. individuals present) g o en egetation Type

Metres known species Grevillea rara- . 3, Eucalyptus rudis /

Man Projection: T V \ 7 Endangered flora Priority 1 Qﬁféf:.f; low forest /
ap Projection: Transverse Mercator GHD Survey / .

Horizontal Datum: GDA 1994 ¢ urvey [ | priority 2

DPaw -
Grid: GDA 1994 MGA Zone 50 ) Priority 3 [ 4, Mixed shrubland

G:\61\35152\GIS\Maps\MXD\Environmental\6135152_003_ Rev0_Fig3VegAssoc.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Association, Significant Flora - 20170130, Survey Area - 201610; Landgate: Imagery (Virtual Mosaic), Roads - 20161025. Created by:afeeney

SLIP

999 Hay Street, Perth WA

439,000
Collie Water

Wellington Myalup Water for
Food Feasibilty Study

Vegetation Association

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 11 of 11

Figure 3

ustralia T 862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au




417,000 418,000 419,000 420,000

_ Collie-Tallanalla Rd;

417,000 419,000 420,000

Paper Size A3 LEGEND Collie Water Job Number | 61 - 35152
0 100 200 300 400 500 ——— Main Road Survey area  Vegetation Condition [ 3. Very good [ | 6. Degraded ~ Wellington Myalup Water for Revision 0

L — ] Minor Road [___] Priority 1 [l 2. Excellent [ ]34 Very good - Good 7y 67 Degraded - Food Feasibilty Study Date 10 Feb 2017

Metres Page 1 of 11
SLIP

Track E Priority 2 2-3. Excellent - Very | 4.Good Completely degraded

Map Projection: Transverse Mercator - Good . _ - 7. Completely degraded
Horizontal Datum: GDA 1994 Priority 3 [ 46.Good - Degraded

Grid: GDA 1994 MGA Zone 50 D Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

Vegetation Condition Figure 4

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney




419,000 420,000

ColjigiTalanalia\ RS

418,000 419,000 420,000

. LEGEND
Paper Size A3
0 100 200 300 400 500 = Main Road Survey area Vegetation Condition |:| 3. Very good |:| 6. Degraded

L — ] ~ Minor Road [__] Priority 1 [l 2. Excellent [ ]34 Very good - Good 77 67 Degraded -
Metres Track [ Priority 2 2-3. Excellent - Very | |4 Good Completely degraded

Map Projection: Transverse Mercator - Good . _ - 7. Completely degraded
Horizontal Datum: GDA 1994 Priority 3 [ 46.Good - Degraded

Grid: GDA 1994 MGA Zone 50 D Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney

421,000

421,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

Vegetation Condition

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 2 of 11

Figure 4

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au




421,000 422,000 423,000 424,000

421,000 422,000 423,000 424,000

Paper Size A3 LEGEND Collie Water Job Number | 61 - 35152
0 100 200 300 400 500 ——— Main Road Survey area  Vegetation Condition [ 3. Very good [ | 6. Degraded ~ Wellington Myalup Water for Revision 0

L — ] ~ Minor Road [__] Priority 1 [l 2. Excellent [ ]34 Very good - Good 7y 67 Degraded - Food Feasibilty Study Date 10 Feb 2017

Metres Page 3 of 11
SLIP

Track E Priority 2 2-3. Excellent - Very | 4.Good Completely degraded

Map Projection: Transverse Mercator - Good . _ - 7. Completely degraded
Horizontal Datum: GDA 1994 Priority 3 [ 46.Good - Degraded

Grid: GDA 1994 MGA Zone 50 [ Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

Vegetation Condition Figure 4

999 Hay Street, Perth WA 6! Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney




423,000 425,000

423,000 425,000

. LEGEND
Paper Size A3
0 100 200 300 400 500 = Main Road Survey area Vegetation Condition - 3. Very good |:| 6. Degraded
L — ] ~ Minor Road [__] Priority 1 [l 2. Excellent [ ]34 Very good - Good 7y 67 Degraded -
Metres Track [ Priority 2 2-3. Excellent - Very | |4 Good Completely degraded

Map Projection: Transverse Mercator - Good . _ - 7. Completely degraded
Horizontal Datum: GDA 1994 Priority 3 [ 46.Good - Degraded

Grid: GDA 1994 MGA Zone 50 D Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney

426,000

426,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

Vegetation Condition

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 4 of 11

Figure 4

999 Hay Street, Perth WA 6000 Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au




427,000

428,000

426,000 - 427,000

. LEGEND
Paper Size A3
100 200 300 400 500 = Main Road Survey area  Vegetation Condition [ 3. Very good [ | 6. Degraded

~ Minor Road [___] Priority 1 Sl 2. Excellent [ | 3-4.Very good - Good 7 67 Degraded -
Metres Track D Priority 2 2-3. Excellent - Very 4. Good Completely degraded

Map Projection: Transverse Mercator - Good . _ - 7. Completely degraded
Horizontal Datum: GDA 1994 Priority 3 [ 46.Good - Degraded

Grid: GDA 1994 MGA Zone 50 [ Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney

428,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

999 Hay Street, Perth WA 6000 Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

Vegetation Condition

429,000

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 5 of 11

Figure 4




429,000

432,000

429,000

LEGEND
Paper Size A3 ¢ i
0 100 200 300 400 500 — MainRoad Survey area
O e s ~ Minor Road [__] Priority 1

Metres Track [ Priority 2

Map Projection: Transverse Mercator Priority 3
Horizontal Datum: GDA 1994 Y

Grid: GDA 1994 MGA Zone 50 [ Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

Vegetation Condition

- 2. Excellent

2-3. Excellent - Very
Good

[ 3. Very good [ | 6. Degraded

[ 3-4.Very good - Good | 6-7. Degraded -
l:l 4. Good Completely degraded
" 4%. Good - Degraded [ 7. Completely degraded

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney

SR CO\IE
POWER)
- I STATION
4
|

Collie Water Job Number | 61 - 35152
Wellington Myalup Water for Revision 0
Food Feasibilty Study Date 10 Feb 2017

Page 6 of 11
SLI P Vegetation Condition Figure 4

999 Hay Street, Perth WA 6000 Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au




433,000 436,000

Shotts River,Rd!

_h- :—.-t-r"-iﬂ
o i TP Y

e i A

1

435,000 436,000

Paper Size A3 LEGEND Collit_e Water Job.N.umber 61-35152
0 100 200 300 400 500 —— Main Road Survey area  Vegetation Condition [ 3. Very good [ | 6. Degraded \éve"(;nlgton 'It\)/!lyalgp \évater for Revision 0
e — ~ Minor Road [__] Priority 1 [l 2. Excellent [ | 3-4.Very good - Good ) &7 Degraded - ood Feasibilty Study Date 10 Feb 2017
Metres Track D Priority 2 2-3. Excellent - Very | 4.Good Completely degraded Page 7 of 11
o ronta) Datum: GDA 1660 Priority 3 Good | 46 Good -Dograded |1 - Compleely degraded SLIP Vegetation Conditi Fi 4
Grid: GDA 1994 MGA Zone 50 [ Priority 4 getauon conditon Igure
CHO1\351521GIS\MapsIMXDIEnronmental\6135152_004_Rev0_FigiVegCond.mxd 999 Hay Street, Perth WA 6000 Australia T 618 6222 8555 F 6186222 8555 E permail@ghd.comau W www.ghd.com.au

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.
Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney




434,000

437,000

" 434,000

LEGEND
Paper Size A3 ¢ i
0 100 200 300 400 500 — MainRoad Survey area
O e s ~ Minor Road [__] Priority 1

Metres Track [ Priority 2

Map Projection: Transverse Mercator Priority 3
Horizontal Datum: GDA 1994 Y

Grid: GDA 1994 MGA Zone 50 [ Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

Vegetation Condition

- 2. Excellent

2-3. Excellent - Very
Good

[ 3. Very good [ | 6. Degraded

[ 3-4.Very good - Good | 6-7. Degraded -
l:l 4. Good Completely degraded
" 4%. Good - Degraded [ 7. Completely degraded

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: GHD: Vegetation Condition - 20170130, Survey Area; Landgate: Imagery (Virtual Mosaic), Roads - 20170201. Created by:afeeney

THE|
CABBAGE
TREES

@

CoalfieldsiRd

437,000

Collie Water
Wellington Myalup Water for
Food Feasibilty Study

SLIP

999 Hay Street, Perth WA 6000 Australia T 61862228555 F 61862228555 E permail@ghd.com.au W www.ghd.com.au

Vegetation Condition

Job Number | 61 - 35152
Revision 0
Date 10 Feb 2017

Page 8 of 11

Figure 4




438,000

436,000

LEGEND
Paper Size A3 G
0 100 200 300 = Main Road Survey area
I T . ~ Minor Road D Priority 1

Metres Track [ Priority 2

Map Projection: Transverse Mercator Priority 3
Horizontal Datum: GDA 1994 Y

Grid: GDA 1994 MGA Zone 50 [ Priority 4
G:\61\35152\GIS\Maps\MXD\Environmental\6135152_004_Rev0_Fig4VegCond.mxd

Vegetation Condition

- 2. Excellent

2-3. Excellent - Very
Good

437,000

[ 3. Very good [ | 6. Degraded

[ 3-4.Very good - Good | 6-7. Degraded -
l:l 4. Good Completely degraded
" 4%. Good - Degraded [ 7. Completely degraded

©2017. Whilst every care has been taken to prepare this map, GHD, Landgate and Collie Water make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>