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Appendix A - GEOTECHNICAL REPORT (Bioscience, 2012)



Bioscience
i —

Bioscience PTY LTD

488 Nicholson Rd Forrestdale WA 6112
TELEPHONE (08) 93972446

EMALIL bioscience@biosciencewa.com

GEOTECHNICAL REPORT

Lots 252 & 268 Beenyup Rd

Banjup

This report describes the geotechnical investigations undertaken by Bioscience Pty Ltd for a
proposed residential development at Lots 252 and 268 Beenyup Road, Banjup, WA.

The aim of the investigation was to assess the subsurface soil, groundwater level,

permeability and acid sulfate of soil across the site and thus:

Determine the suitability of the site to support the proposed development.

e Provide recommendations on site preparation and earthworks, so as to allow
the proposed development.

e Assess the groundwater level beneath the site at the time of the field work, if
encountered.

e Assess the permeability of the soils across the site and provide comments on
suitable stormwater disposal and site drainage.

e Assess the risk of acid sulphate soils beneath the site based upon readily

available desktop information and sampling and analysis.

The investigation included the drilling of twelve piezometers, and laboratory testing of
selected samples. The details of the field work are presented in this report, together with

comments and recommendations on the issues listed above.

The site comprises a rectangular shaped area of approximately 44.8 ha, identified as Lots 252
and 268 Beenyap Street in Banjup, Western Australia. It is bounded by Gibbs Rd to the
north, Beenyup Rd to the east and neighbouring properties to the west and south.

At the time of investigation, the site was mostly covered by native bush and trees. There was

a wetland area in middle of the both lots, covered by shallow water. There were three empty



—

sheds in the east side, and a residual house in the west side of lot 252. A gravel road in the

middle of the site separates lot 252 and 268.

The geology at the site as per the Geological Survey of Western Australia 1:50000
Environmental Geological Series FREMANTLE Map Sheets 2033 I and 2033 1V are either:

e S8 —SAND — Very light grey at surface, yellow at depth, fine to medium grained,
sub-rounded quartz, moderately well sorted, of eolian origin. (Bassendean Sand).

e S10 - SAND — as S8 as relatively thin veneer over strong, blocky, brown silts and
clay (Bassendean Sand over Guildford Formation).

e Mss - SANDY SILT-dark brownish grey silt, with disseminated fine-grained

quartz sand, firm, variable clay content, of lacustrine origin (Swamp deposits)

The Perth Groundwater Atlas (2004) shows the site has a natural surface contour of 26 - 28 m

AHD and groundwater contour of 24 - 25 m AHD (May 2003).

In September 2011 twelve piezometers (Gl to G12) were installed in the site by Edge
Drilling to monitor groundwater level fluctuation and its flow regime, as well as investigating
the sub-soil characteristics and collect representative samples for laboratory testing.

The test pits (Gl to G12) were excavated to a maximum depth of 9 m using a mechanical
Hollow Stem auger. Test pit locations are shown in Figure 1. Each test pit was logged in
general accordance with test procedure AS 1726-1993 by a suitably experienced
representative from Bioscience. Soil samples were recovered from selected locations for
Particle Size Distribution and acid sulfate testing in laboratory. These soil samples were
placed in air tight sample bags and chilled in insulated coolers. Soil samples remained in

cooled storage during transport to the laboratory.

In general, the sub-ground strata in the site are, sandy black topsoil overlaying a
white/grey/brown, medium, sub-angular sand layer, down to a depth of 9 m below ground
level. In some bores a dark brown, non-cemented coffee rock was observed.

In the bore 12, a dark brown loamy sand layer (1.5 - 3 m bGL) overlying a brown silty/clay
sand layer (3 - 4 m bGL).



Particle Size Distribution test
PSD test was conducted on 16 selected samples from different bores and depth in the area.

Almost all the samples are in medium sand fraction range on the graph (Figure 2).

Permeability value

Although neither field or laboratory test was conducted to determine permeability values
directly, however PSD test results can provide a reliable indirect permeability value for the
area. Generally medium sand fraction soils have a permeability value of 10™to 102 (m/s).
Such soils are suitable for stormwater infiltration and open drains. In further stage of the

project more detailed analysis might be required to verify more accurate permeability values.

Acid Sulfate
Perth Groundwater Atlas classified the area as high to moderate risk of ASS, that means ASS

might be occur at a depth lower than 3 m.

Soils recovered from test pits were subjected to analysis to determine the likelihood of acid
sulfate soils being present, and thus any requirement for more detailed investigations as and
when development plans are advanced to the point of specifying excavation location and
depths. The work involved undertaking “Field pH testing” which is considered a useful, but
not completely reliable indicator of PASS and AASS, and laboratory analysis of total sulfur
present. The rationale for Total S testing is that DEC guidance set an action threshold which
triggers the requirement for management plans when oxidisable sulfur exceeds 0.03%.
Bioscience uses a LECO CS200 sulfur analyser to rapidly and reliable determine whether this
threshold could be exceeded, which thereby triggers the need for further testing.

A total of 16 soil samples were tested. The results (Figure 3) show that, the reaction with
peroxide is very low in 14 samples and moderate in two samples (G12, 2-3 m & 4-5 m). Also
the reduction in peroxide pH is very minor. The 0.03% sulfur threshold was exceeded in half

of the samples, G3,G5, G10 (0-1 m &1-2m), G11 (0-1m & 1-2m), G12 (2-3m & 4-5m).



Results:

The majority of soils encountered were sands of the Bassendean Formation (see PSD graph).
The results of this assessment indicate that the site can be classified as ‘Class A’ in
accordance with AS 2870-1996, provided site preparation is carried out as detailed in Section
8.2. It is emphasised that the given classification will need reassessment if bulk earthworks

for the proposed development include cutting the site.

According the geotechnical investigation results the following site preparation procedure is
recommended:

e Identification and diversion or protection of any buried services within the work
areas.

e Removal of topsoil, organics, roots, old services, rubbish and any other deleterious
material from the site.

e Any clay layer underlying the top soil in the Lots should be removed and refilled by
suitable fill material.

e Proof compact the exposed surface using a suitable compaction plant.

e Where the surface deforms excessively during compaction or wet and/or week
material is exposed, over-excavation and replacement with compacted few draining
sand fill may be required.

e Confirm that adequate compaction is achieved as outlined below.

e Place and compact approved clean free draining fill material in layers of no greater

than 0.3m thickness, up to the level required.



Limitations

Bioscience Pty Ltd has prepared this report for a project at Lots 252 & 268 Beenyup Road, in
Banjup, WA. The work was carried out under Bioscience’s Conditions of Engagement. This
report is provided for the exclusive use of Miluc Pty Ltd for this project only and for the
purposes described in the report. It should not be used by or relied upon for other projects or
purposes on the same or other site or by a third party. In preparing this report Bioscience has

necessarily relied upon information provided by the client and/or their agents.

The results provided in the report are indicative of the sub-surface conditions only at the
specific sampling or testing locations, and then only to the depths investigated and at the time
the work was carried out. Sub-surface conditions can change abruptly due to variable
geological processes and also as a result of anthropogenic influences. Such changes may
occur after Bioscience's field testing has been completed.

Bioscience's advice is based upon the conditions encountered during this investigation. The
accuracy of the advice provided by Bioscience in this report may be limited by undetected
variations in ground conditions between sampling locations. The advice may also be limited

by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached notes and should be kept in its
entirety without separation of individual pages or sections. Bioscience cannot be held
responsible for interpretations or conclusions made by others unless they are supported by an

expressed statement, interpretation, outcome or conclusion given in this report.

This report, or sections from this report, should not be used as part of a specification for a
project, without review and agreement by Bioscience. This is because this report has been

written as advice and opinion rather than instructions for construction.

Azin Kusari BE(civil) MEng.St

13 October 201
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Appendix A: Bore Profiles
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Executive Summary

360 Environmental Pty Ltd (360 Environmental) has been engaged by Aigle Royal
Developments Pty Ltd (Aigle Royal) to prepare an environmental assessment report
(EAR) to support the approvals processes for a Metropolitan Region Scheme (MRS)
amendment. The MRS amendment area covers Lots 11 and 74 Beenyup Road, Banjup
(‘the site’). The site has a total area of 41.40 ha and located within the City of Cockburn,
approximately 24 km south of Perth’s Central Business District (CBD).

The site is proposed to be partially developed for residential land use and the
development footprint has been designed to ensure the balance between project viability
and reduced environmental impacts.

The site is currently zoned as partially Urban Deferred and partially ‘Rural — Water
Protection’ under the MRS. It is proposed that the site's zoning be amended under the
MRS to support future residential development and conservation of the site's existing
environmental values.

Key Environmental Aspects

Wetlands

A large portion of the site contains a Conservation Category wetland (CCW) and a
Resource Enhancement wetland (REW). The development footprint is located outside of
these wetland boundaries. To reduce the environmental impacts associated with the
development on the adjacent CCW, it is proposed the entire CCW is placed into the
Parks and Recreation reserve under the MRS for conservation in perpetuity. In addition,
a 25 m integrated fire and wetland buffer is proposed.

The entire site is mapped as within the Gibbs Road Swamp System wetland listed under
the Directory of Nationally Important Wetlands (DoE 2008). The Gibbs Road system
wetland mapping covers a total area of 70 ha which includes large areas of residential
developments, small rural landholdings and conservation areas. The Directory of
Nationally Important Wetlands is not protected by any legislative mechanism; however, it
is acknowledged and considered for future planning and development.

Additional mitigation and management measures will be implemented through
management plans and subsequent stages of planning.

Jandakot Underground Water Pollution Control Area

The site forms part of the Jandakot Underground Water Pollution Control Area
(UWPCA). The western portion of the site currently zoned Urban Deferred is classified
as Priority 3 and the remainder of the site are classified as Priority 2. The development of
the site will involve the rezoning of a portion of the ‘Rural — Water Protection’ zone to
Urban to accommodate residential development, however, under Water Quality Note
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No. 5 and State Planning Policy 2.3, urban development within Priority 2 areas is not
appropriate.

Should an MRS Amendment process conclude that it is acceptable to rezone the land to
Urban under the MRS; the Priority 2 protection zone will be reclassified to Priority 3.
With certain controls in place, residential development is compatible within a Priority 3
classification.

A DLWMS has been prepared and addresses the water management requirements for
future development.

Banksia Woodlands Threatened Ecological Community

The site contains 9.76 ha of Threatened Ecological Community: Banksia Woodlands of
the Swan Coastal Plain. The proposed development will involve the clearing of 7.54 ha
and the retention of 2.22 ha within the proposed Parks and Recreation reserve. A portion
of the Urban Deferred zone that contains Banksia Woodlands TEC in ‘Excellent’
condition will be ceded to the Parks and Recreation reserve, with a width of 131 m. This
will ensure the east west ecological corridor between the site and the adjacent Bush
Forever 492 is protected and maintained.

Additional management measures will be implemented through management plans and at
subsequent stages of planning.

Black Cockatoo Habitat

The entire site contains 14.13 ha of Black Cockatoo foraging habitat and 20 potential
breeding trees. No Black Cockatoos were heard or observed flying over the site;
however, evidence of foraging was noted during the surveys. The project will involve the
clearing of 8.27 ha of foraging habitat and four potential breeding trees. However, 5.86
ha of foraging habitat and 16 potential breeding trees will be retained and placed into the
Parks and Recreation reserve. In addition, the ecological corridor between the adjacent
Bush Forever Site 492 and the CCW will be retained through the 131 m wide corridor
proposed for the Parks and Recreation reserve. The maintenance of this existing corridor
will allow continued movement of fauna species through the landscape, particularly to the
CCW as a potential watering source.

Additional mitigation and management measures will be implemented through
management plans and at subsequent stages of planning.

Environmentally Sensitive Areas

The entire site is mapped as an Environmentally Sensitive Area (ESA) which relates to
the Gibbs Road Swamp System and its associated buffers. ESA's are protected by
legislation and areas within the extent of an ESA are not subject to native vegetation
clearing exemptions (such as exemptions associated with subdivision approval). As such,
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a Native Vegetation Clearing Permit (NVCP) would likely be required to support the
development.

Hydrology and Water Quality

A DLWMS has been developed by Ochre West to support the MRS Amendment
approvals processes. The DLWMS provides management strategies to ensure
hydrological flows and regimes are the same or better than pre development of the site
and to prevent water quality degradation from the development.

Environmental Outcomes

@ The development includes the provision for regional and local POS areas resulting in
establishing a highly manageable and substantially sized reserve for the
development;

@ Provision of an offsets package will lead to a positive net environmental outcome;

@ Part of the Urban Deferred zone will be ceded to become a Parks and Recreation
reserve with the intent to maintain the ecological corridor across the site allowing
safe and long term fauna movement in the landscape;

@ The CCW will have long term protection and maintenance through reservation as
Parks and Recreation under the MRS;

@ The CCW will be rehabilitated where required and will include revegetation and weed
control in order to preserve its ecological attributes and functions;

@ An integrated wetland and bushfire buffer of 25 m will be vegetated with low fuel
native vegetation to support, compliment and protect the adjacent wetland as well as
provide bushfire protection for the residential development;

@ The development has provision to establish and implement environmental
management plans for long term management and viability of the proposed
conservation areas; and

@ Water will be managed to ensure water sensitive urban design is achieved through
the implementation of a combined D/LWMS and an Urban Water Management Plan
(UWMP).

Other environmental issues (such as acid sulfate soils, potential contamination, etc.) are
capable of being resolved (i.e. avoided or managed) through site-specific investigations
and detailed engineering drainage design.
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1 Introduction

1.1 Background

360 Environmental Pty Ltd has been engaged by Aigle Royal Developments to prepare
an Environmental assessment report (EAR) to support the preparation and submission of
a Metropolitan Region Scheme (MRS) Amendment and a Local Structure Plan (LSP).

The MRS Amendment and LSP areas cover Lots 11 and 74 Beenyup Road, Banjup (‘the
site’) located in City of Cockburn, approximately 24 km south of Perth (Figure 1).

The MRS Amendment includes Stages 1 and 2 (Figure 2). An Indicative Concept Plan
that covers Stages 1 and 2 has been prepared and is presented in Appendix A.

1.2 Environmental Assessment Objectives

The objective of this Environmental Assessment Report (EAR) is to provide an overview
of the general environmental features of the site, identify the key environmental issues
and the potential impacts associated with the proposed development and the measures
proposed to manage these impacts.

This EAR will assist with development design and address the planning and
environmental approval processes.

1.3 Scope of Works

The scope of this report includes the following:

@ Identify and address the key environmental factors and the relevant Environmental
Protection Authority (EPA) Environmental Objectives;

@ Demonstrate a clear understanding of the key environmental issues relevant to the
site and the proposed MRS Amendment (Stages 1 and 2);

@ Reference past/current environmental assessments and environmental approvals
within the study area;

@ Provide an overview of the general environmental features of the site through review
of existing information and desktop assessment;

@ Identification of environmental impacts associated with the proposed MRS
Amendment and future development of Stages 1 and 2;

@ Demonstrate the proposed change in land use will not result in adverse
environmental impacts;

@ Develop an environmental management framework which will;
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o Recommend appropriate environmental implementation mechanisms to be
incorporated into the subsequent planning stages and therefore guide future
structure planning and subdivision of the site; and

o lIdentify any further technical studies that may be required to support future
local structure planning and subdivision of the site.

1.4 Planning Context

1.4.1 Metropolitan Region Scheme

The site is zoned Urban Deferred in the western portion and ‘Rural — Water Protection’
in the eastern portion under the MRS.

1.4.2Perth and Peel @3.5 Miillion Sub-regional Planning Framework

The Perth and Peel @3.5 million is a suite of strategic land use planning documents that
aim to accommodate 3.5 million people by the year 2050. The frameworks identify the
urban form for the next 30 years to limit urban sprawl and encourage greater housing
diversity. The Western Australian Planning Commission (WAPC) has identified the site
as partially Urban Deferred and partially Rural Residential under the frameworks (WAPC
2018).

1.4.3 Draft Perth and Peel Green Growth Plan for 3.5 million

The draft Perth and Peel Green Growth Plan for 3.5 million was prepared in response to
the Perth and Peel Sub-Regional Frameworks.

The draft Green Growth Plan proposes (DPC 2016):

@ To secure upfront Commonwealth environmental approvals and streamline
State environmental approvals for development required to support growth to
3.5 million people; and

@ Provide protection of bushland, rivers, wildlife and wetlands through
implementation of a strategic conservation plan to protect the environment.

The Urban Deferred portion of the site is within the Urban class of action area and the
‘Rural — Water Protection’ portion is under the Rural Residential class of action area
under the Green Growth Plan. The site is also identified as having both Specific
Commitments and Broad Commitments under the plan (Government of Western
Australia 2015a). The Specific Commitments of the site generally covers most of the
area which corresponds to a Conservation Category Wetland (CCW). This area is
proposed to be reserved under the MRS as Parks and Recreation which will ensure the
long-term protection of the environmental values associated with the CCW aligning with
the commitments of the Green Growth Plan (Government of Western Australia 2015b)

The Broad Commitments covers the majority of the Urban Deferred and the portion of
the site proposed to be rezoned to Urban from ‘Rural — Water Protection’” (Government
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of Western Australia 2015a). These broad commitments relates to the opportunities of
conservation linkages to an adjacent Bush Forever site to the CCW, habitat of
threatened fauna species (Black Cockatoo), 50 m buffer from the CCW and vegetation
complexes with more than 10% or less than 30% remaining. A portion of this area within
the Broad Commitments will be retained for and protected through the proposed
reservation of Parks and Recreation.

Therefore, a critical element of the Indicative Concept Plan and MRS Amendment will be
to achieve an outcome which balances the key conservation values within the site with
the planning, social and economic considerations for the general area.

1.4.4 State Planning Policy 2.3: Jandakot Groundwater Protection

The WAPC's State Planning Policy 2.3: Jandakot Groundwater Protection (SPP 2.3)
aims to protect the Jandakot Groundwater Protection Area from development and land
uses that have a detrimental impact on the water resource. SPP 2.3 should be read in
conjunction with the (then) Department of Water (DoW)'s Water Quality Protection
Note 25: Land use compatibility tables in public drinking water source areas (as
amended).

SPP 2.3 recognises the Jandakot Groundwater area provides a significant volume of high
quality drinking water. Land use planning is guided by priority areas and the principles of
risk avoidance, risk minimisation and risk management. Priority areas are ranked (WAPC
2017):

@ Priority 1 — Highest level of protection and normally applied to land with low intensity
and low risk land use. The objective is risk avoidance/prevention;

@ Priority 2 — High priority for public water supply use and applied to low-risk and low-
intensity land uses. Management objective is to ensure there is no increased risk of
pollution to the water source (risk minimisation); and

@ Priority 3 — Includes areas where water supply needs to co-exist with other land uses
(i.e. Housing, commercial, light industry). Risk management of pollution to the water
source.

The Urban Deferred portion of the site is within a Priority 3 area and the remainder of
the site zoned ‘Rural — Water Protection’ is wholly within a Priority 2 Public Drinking
Water Source Area (PDWSA) (Figure 4) (DoW 2017).

1.5 Proposed Development

1.5.1 MRS Amendment (Stages 1 and 2)

The proposed development for residential purposes will require the site to be rezoned
under the MRS for Stages 1 and 2. An Indicative Concept Plan for Stages 1 and 2 is
provided in Appendix A.
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The western portion of the site is currently zoned Urban Deferred and the remainder of
the site is zoned ‘Rural — Water Protection’ under the MRS (Figure 2). The proposed
MRS amendment includes 5.48 ha of the site to be rezoned to Urban under the scheme.
It is also proposed that 22.95 ha of the site will be reserved as Parks and Recreation
under the MRS. The Urban Deferred zone will be reduced from 6.08 ha to 4.77 ha, with
the remaining portion of 1.31 ha of the Urban Deferred zone to reserved Parks and
Recreation (Figure 2).

The Urban Deferred zone is defined as land identified for future urban uses following the
extension of urban services, the progressive development of adjacent urban areas and
resolution of any environmental and planning requirements relating to the development.
The WAPC must be satisfied that these issues have been addressed before rezoning to
urban. The ‘Rural — Water Protection’ zone is defined as rural land over public
groundwater areas, where land use is controlled to avoid contamination.

The Parks and Recreation reserve is defined as land of regional significance for
ecological, recreation or landscape purposes. Land is reserved for community purposes
and may be reserved to protect a resource or to provide areas for infrastructure.

1.5.2 Key Characteristics
The key characteristics of the MRS amendment are outlined in Table 1 below.

Table 1: Key Characteristics of the LSP and MRS Amendment

ASPECT DESCRIPTION

Project Location The project area is approximately 24 km south-east of the
Perth CBD.

MRS Amendment Context | Total MRS Amendment Area: 28.44 ha

e Urban Deferred (existing): 4.77 ha

e Proposed Urban —5.48 ha

o Proposed Parks and Recreation reservation — 22.95 ha

SSD
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= Key Environmental Legislation and
Policies
2.1 State Legislation

2.1.1 Environmental Protection Act 1986

The Environmental Protection Act 1986 (EP Act) is the key legislative tool for
environmental protection in Western Australia. It is administered by the EPA and the
Minister for the Environment and Energy. Under Part IV of the EP Act, the EPA
undertakes environmental impact assessment of proposals and schemes to provide
advice on environmental acceptability of developments. The environment impact
assessment process provides an orderly and systematic evaluation of a proposal and its
potential impact on the environment. A critical component of the assessment is the
consideration of ways in which the implemented proposal could avoid or reduce any
potential impact on the environment.

Any future rezoning within the Local Structure Plan (LSP) area will be referred and
assessed by the EPA in accordance with Section 48 of the EP Act and under Section 38-
39 of the Planning and Development Act 2005.

2.1 .2 Relevant Legislation and Regulations

All future development will be required to comply with the requirements of other relevant
state legislation and regulations. Table 2 provides a summary of the key state legislation
and regulations relevant to the proposed residential development.

Table 2: Key State Legislation

RESPONSIBLE GOVERNMENT
KEY LEGISLATION

AGENCY

Regulations 1974

Lands and Heritage

Aboriginal Heritage Act Department of Planning, Archaeological and
1972 Lands and Heritage ethnographic heritage
Aboriginal Heritage Department of Planning, Archaeological and

ethnographic heritage

Agricultural and Related
Resources Protection Act
1976

Department of Primary
Industries and Regional
Development

Weeds and feral animals

Biosecurity and Agriculture
Management Act 2007

Department of Primary
Industries and Regional
Development

Weeds / pests / diseases

Bush Fires Act 1954

Department of Fires and
Emergency Services

Bush fire control
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KEY LEGISLATION

Conservation and Land
Management Act 1984

RESPONSIBLE GOVERNMENT

AGENCY

Department of Biodiversity
Conservation and
Attractions

Department of Primary
Industries and Regional
Development

ASPECT

Flora and fauna / habitat /
weeds / pests / diseases

Conservation and Land
Management Regulations
2002

Department of Biodiversity
Conservation and
Attractions

Department of Primary
Industries and Regional
Development

Flora and fauna / habitat /
weeds / pests / diseases

Contaminated Sites Act
2003

Department of Water and
Environmental Regulation

Management of
contaminated soils and
water

Environmental Protection
Act 1986

Environmental Protection
Authority

Department of Water and
Environmental Regulation

Part IV — Environmental
Impact Assessment

Part VV — Works Approvals
and Licences

Environmental Protection
(Clearing of Native
Vegetation) Regulations
2004

Department of Water and
Environmental Regulation

Clearing of native
vegetation

Planning and Development
Act 2005

Department of Planning,
Lands and Heritage

Structure planning and
subdivision approval

Rights in Water and
Irrigation Act 1914

Department of Water and
Environmental Regulation

Governs management of the
use, service and health of
water and watercourses
(including beds and banks).
Water licensing is required
in all proclaimed areas and
for all artesian groundwater
wells throughout the state.

Wildlife Conservation Act
1950

Department of Biodiversity
Conservation and
Attractions

Wildlife conservation and
protection
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2.1 .3 Relevant Standards, Guidelines and Policies

Future development of the site is subject to compliance with applicable standards,
guidelines and policies developed by the State's regulators to assist proponents in
understanding the minimum requirements for environmental protection. The following
table details the key standards, guidelines and State Planning Policies relevant to future
residential development of the site.

Table 3: Relevant Standards, Guidelines and Policies

DOCUMENT DESCRIPTION

EPA Guidance Statements

Provides guidance to ensure the return of biodiversity in
Guidance Statement No. 6: rehabilitated areas by increasing the quality, uniformity, and
Rehabilitation of Terrestrial efficiency of standards and processes for rehabilitation of
Ecosystems (EPA 2006) native vegetation in Western Australia and to allow more

effective monitoring and auditing of outcomes.

Provides information and advice to assist land use planning

and development processes to protect, conserve and
Guidance Statement No. 33: P P P

] ] enhance the environment.
Environmental Guidance for

Planning and Development (EPA Describes the processes the EPA may apply under the EP
2008) Act to land use planning and development in Western
Australia, and the environmental impact assessment
process applied by the EPA to schemes.

Provides guidance on the EPA’s position on the assessment
of Aboriginal heritage and information that the EPA will
consider when assessing proposals where Aboriginal

Guidance Statement No. 41:

Aboriginal Heritage Assessment

(EPA 2004b) . . .
heritage is a relevant environmental factor.

Guidance Statement No. 56:
Terrestrial Fauna Surveys for Provides guidance and information on the EPA’s expected
Environmental Impact standards and protocols for terrestrial flora and vegetation

Assessment in Western Australia | surveys to environmental consultants and proponents.
(EPA 2004d)

EPA Bulletins

Environmental Protection Bulletin
No. 1: Environmental Offsets
(EPA 2014b)

Clarifies how the EPA will consider offsets through the
environmental impact assessment process.

Environmental Protection Bulletin

i o Clarifies what information a proponent needs to submit to
No. 16: Minor or preliminary

) o the EPA if it wants the EPA’s consent to undertake minor or
works and investigation work

(EPA 201 1b) preliminary works.

EPA Technical Guidance

Technical Guidance — Flora and )
Ensure adequate flora and vegetation data of an

vegetation surveys for
¢ Y appropriate standard are obtains and used in EIA.

Environmental Impact Assessment

EPA Factor Guidelines
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DOCUMENT

Statement of Environmental
Principles, Factors and Objectives

DESCRIPTION

Outlines the environmental principles, factors and
objectives as the basis for assessing whether a proposal or
land use planning scheme’s impact on the environment is
acceptable.

State Planning Policies

State Planning Policy 2.3:
Jandakot Groundwater
Protection Policy (WAPC 2003)

Provides policy framework to ensure protection of the
Jandakot Groundwater Protection areas from development
and land uses that may have a detrimental impact on the
water resource.

State Planning Policy 2.7: Public
Drinking Water Source

Addresses land use and development in public drinking
water supply areas (PDWSA).

State Planning Policy 2.8:
Bushland Policy for the Perth
Metropolitan Region (WAPC
2010)

Provide policy and implementation framework that will
ensure bushland protection and management issues in the
Perth Metropolitan Region are appropriately addressed and
integrated with broader land use planning and decision
making. Ensure the long-term protection of biodiversity and
associated environmental values.

State Planning Policy 2.9: Water
Resources (WAPC 2006)

Provides clarification and additional guidance to planning
decision-makers for consideration of water resources
identified as having significant economic, social, cultural or
environmental values.

State Planning Policy 3.7:
Planning in Bushfire Prone Areas
(WAPC 2015)

Provides guidance on the implementation of effective risk-
based land use planning and development to preserve life
and reduce the impact of bushfire on property and
infrastructure.

Department of Water and Environmental Regulation (DWER) Policies

Water Quality Protection Note
25: Land Use Capability and
Public Drinking Water Source
Areas

Provides guidance with the aim of protecting Public
Drinking Water Source Areas (PDWSAs) by preventing,
minimising or managing development within PDWSAs.

2.2 Commonwealth Legislation

2.2.1 Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the
central piece of environmental legislation which protects Matters of National
Environmental Significant (MNES) and broadly, to conserve Australia’s biodiversity. If a
proposed action is likely to have a significant impact on any MNES, a referral to the
Commonwealth Department of the Environment and Energy (DotEE) is required.

The proposed action has required an EPBC Act Referral to determine whether the action
will need a formal assessment and approval under the EPBC Act as against the
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Commonwealth Significant Impact Guidelines 1.1 — Matters of National Environmental
Significance.

The proposed action was considered by the Commonwealth DotEE and a ‘Controlled
Action’ was decided and that it would be assessed by preliminary documentation.

It was determined that the proposed action is likely to, or may, have a significant impact
on the following MNES:

@ Banksia Woodlands of the Swan Coastal Plain TEC — Endangered;

@ Carnaby's Black Cockatoo (Calyptorhynchus latirostris) — Endangered;
@ King Spider-orchid (Caladenia huegelii) — Endangered; and

@ Dwarf Hammer-orchid (Drakaea micrantha) — Vulnerable.

The proponent is currently undergoing the federal environmental assessment process.
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3 Existing Environment

3.1 Climate

The climate of the site is described as warm Mediterranean with warm summers and cold
winters. Weather data over 45 years was collected from the Jandakot Aero Station
located approximately 7.08 km north of the site (Graph 1). The annual mean maximum
temperature is 24.5 and the annual mean minimum temperature is 11.5. The annual
average rainfall is 823.5 mm (BoM 2017).
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Graph 1: Climate Statistics for Jandakot Aero Station 1972-2017 (BoM 2017)

3.2 Land Uses

3.2.1 Current Land Uses

The western portion of the site contains a residential dwelling and the eastern portion of
the site contains a plant nursery. The remainder of the site is unused.

3.2.2 Historical Land Uses

A review of historical aerial imagery from 1974 to present was undertaken and is
displayed in Figures 3a-g. The western portion of the site bounded by a Conservation
Category Wetland (CCW) appears to have had some clearing or disturbance prior to
1974. This western portion of the Lot has since revegetated naturally with clearing for



wide tracks and the construction of a residential dwelling occurring within the 1990s.
Extensive clearing for tracks occurred within the western portion of the site in the early
2000s.

The eastern third of the Lot was historically cleared in the early 1980s for the
construction of a plant nursery. The clearing took place over majority of the Resource
Enhancement Wetland (REW) within Lot 74. The eastern portion of Lot 11 remains
disturbed due to the presence of the nursery, with the plantations extending to as much
as 50 m of the CCW.

3.2.3Surrounding Land Uses

Surrounding land uses include residential, rural residential and conservation areas. A
District Context Plan is presented in Appendix B.

Intensive animal production, rural residential, urban residential, conservation areas and
irrigated perennial horticulture land uses exist to the south.

3.3 Topography

The topography of the site sits at an elevation of between 25 m Australian Height Datum
(AHD) in the southern central portion of the site, to 27 m AHD in the eastern and north-
western portion of the site to 34 m AHD in the mid-western portion of the site (DoW
2012) (Figure 4).

3.4 Regional Geology and Soils

Surfacing geology profile mapping at 1:250 000 indicates the geology of the project area
is typically defined as Bassendean sand: basal conglomerate overlain by dune quartz
sand with heavy mineral concentrations, Aeolian coastal sediment (GSWA 2008).

The site is within the Bassendean Land System (DAFWA 2012):

@ Bassendean System: Sand dunes and sandplains with pale deep sand, semi-wet and
wet soil. Banksia-paperbark woodlands and mixed heaths.

The Department of Agriculture and Food WA (DAFWA) Soil Subsystems mapping
indicates that the site falls within the Bassendean System and within five soil
subsystems (DAFWA 2006). These subsystems are described below and displayed in
Figure 5.

@ Bassendean B1 Phase - Deep bleached grey sands sometimes with pale yellow B
horizon or a weak iron-organic hardpan at depths generally greater than 2 m;

@ Bassendean B2 Phase - Deep bleached grey sands with a pale yellow B horizon or a
weak iron-organic hardpan 1-2 m;

@ Bassendean B3 Phase - Moderately deep, bleached sands with an iron-organic pan,
or clay subsoil. Surfaces are dark grey sand or sandy loam;
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@ Bassendean B4 Phase - Deep grey siliceous sands or bleached sands, underlain at
depths generally greater than 1.5 m by clay or less frequently a strong iron-organic
hardpan; and

@ Bassendean wet, swamp Phase - Wet soils (Pale deep sands and peaty sands).

3.4.1 Acid Sulfate Soils

The central portion of the site (within and around the wetlands) is classified as having
‘High to Moderate’ risk of Acid Sulfate Soils (ASS) occurring within 3 m of natural soil
surface. The eastern and western portions of the site are classified as having ‘Moderate
to Low’ risk of ASS occurring within 3 m of the natural soil surface and ‘High to
Moderate’ risk beyond 3 m of natural soil surface (Figure 6) (DER 2014).

3.5 Hydrogeology

3.5.1 Groundwater

Pre-development groundwater monitoring was undertaken by Bioscience between
September 2011 and September 2014. Results from the groundwater monitoring
program found that the Average Annual Maximum Groundwater Level (AAMGL) ranges
from 25.2 m AHD in the southern central portion of the site to 25.85 m AHD in the north-
western portion of the site and 25.4 m AHD in the north-eastern portion of the site
(Figure 4) (Ochre West 2017).

Based on topographical and AAMGL groundwater contours, the depth to groundwater
within the site ranges from approximately from 7.75 metres below ground level (mbgl) in
the south-western part of the site, to ponding at surface in the southern central part of
the site, to 1.2 mbgl in the north-western part of the site and 1.6 mbgl in the north-
eastern part of the site (DoW 2017).

3.5.2 Public Drinking Water Source Areas

The site is located in the Jandakot Underground Water Pollution Control Area (UWPCA)
and is therefore subject to the provisions of the Statement of Planning Policy No. 2.3-
Jandakot Groundwater Protection Policy and DoW Water Quality Protection Note No.
25. The western portion of the site zoned Urban Deferred is classified as a Priority 3

area and the remainder of the site are classified as a Priority 2 area under the Jandakot
UWPCA (Figure 4) (DoW 2017).

WQPN 25 sets out the groundwater catchment priority system (DoW 2016):

Priority 1 (P1) areas are defined and managed to ensure there is no degradation of the
quality of the drinking water source with the objective of risk avoidance. P1 areas occur
within priority drinking water source areas (PDWSAs) where the existing land uses have
low risks to PDWSAs.
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Priority 2 (P2) areas are defined and managed to maintain or improve the quality of the
drinking water source with the objective of risk minimisation. P2 areas occur within
PDWSAs where the land is zoned rural and the risks need to be minimised.

Priority 3 (P3) areas are defined and managed to maintain the quality of the drinking
water source for as long as possible with the objective of risk management. P3 areas
occur within PDWSAs where the land is zoned for urban and commercial or light
industrial uses.

WQOPN 25 sets out ‘protection zones’ that are defined in the immediate vicinity of
drinking water extraction points, as these areas are the most vulnerable to contamination
(DoW 2016). Protection zones can be located within P1, P2 or P3 areas. There are two
types of protection zones: wellhead protection zones (WPZs) defined for groundwater
sources; and reservoir protection zones (RPZs) defined for surface water sources (DoW
2016).

No WPZs or RPZs exist in the vicinity of the site that requires a ‘buffer’ from urban
development (DoP 2017).

3.5.2.1 Reclassification of Priority Areas

The ‘State Planning Policy 2.3 Jandakot Groundwater Protection Policy’ states that
“proposals to rezone land may be supported where they meet the following criteria:

@ Large land holdings that were previously cleared and disturbed; and
@ Directly adjacent to already developed Urban zoned land’ (WAPC 2017).

A DLWMS has been prepared by Ochre West that addresses the future water
management requirements of future development as well the reclassification of the
Priority 2 area.

3.6 Hydrology

3.6.1 Surface Water

A large portion of the site is subject to inundation, which follows the general area of the
CCW and surrounds (Figure 7). This area subject to inundation is wholly within the
proposed Parks and Recreation reserve and not within the proposed development
footprint area.

3.6.2 Wetlands

Wetlands of the Swan Coastal Plain have been described and mapped by Hill et al.
(1996) and assigned a management category reflecting their condition. DBCA's
geomorphic wetlands dataset identifies a Conservation Category Wetland (CCW) that
exists throughout the middle portion of both Lots and a Resource Enhancement Wetland
(REW) that exists in the middle portion of Lot 74 (Figure 7). Geomorphic wetland
classifications are and objectives are outlined in Table 4.
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Table 4: Wetland Management Category Descriptions and Objectives (WAPC 2005)
CATEGORY DESCRIPTION OBUECTIVE
Conservation High conservation To preserve the wetland’s (natural)

Category Wetland | value for both natural | ecological attributes and functions
(CCW) or human use

SSD
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Moderate natural and | To restore wetlands through maintenance
human use attributes | and enhancement of wetland functions and
that can be restored or | attributes.

enhanced

Resource
Enhancement
Wetland (REW)

Scores poorly on both | To use, develop and manage wetlands in

Multiple Use
P natural and human use | the context of water, town and

Wetland (MUW) , . :
attributes environmental planning.

These wetlands are not listed as Ramsar sites. The entire site and the wider surrounding
environment are mapped as the Gibbs Road Swamp System under the Directory of
Nationally Important Wetlands (DoE 2008).

3.7 Environmentally Sensitive Areas

Environmentally Sensitive Areas (ESAs) are identified and protected under the
Environmental Protection (Environmentally Sensitive Areas) Notice 2005. Under the
Notice it is an offense to kill or destroy vegetation within an ESA. Mapping undertaken
by DER indicates that the entire site is mapped as an ESA (Figure 8) (DER 2015a). The
boundary of the ESA correlates to the Gibbs Road Swamp System and associated
buffers according to the Directory of Important Wetlands (DoE 2008).

3.8 Reserves and Conservation Areas

The site is listed under the Directory of Important Wetlands and contains a CCW (Figure
7). Jandakot Regional Park and Bush Forever Site (492) adjoins the western and
southern part of Lot 74 (Figure 8). Bush Forever Site (263, 344) within the Jandakot
Regional Park exists approximately 650 m to the north and 1.17 km to the east of the
site. There are extensive areas of Bush Forever Sites (392, 391) surrounding the site
associated with Forrestdale Lake Nature Reserve and Beeliar Regional Park (including
Thompsons Lake Nature Reserve) (DoP 2014) (DPaW 2014).

Perth Regional Ecological Linkage (ID 52) runs through the northern portion of the site
(PBP 2008).

3.9 Flora and VVegetation

360 Environmental undertook a Level 2 Flora and Vegetation Survey of the site on the
15" and 16™ September 2015. The complete Flora and Vegetation report can be found in



Appendix C. The flora survey was undertaken within the recommended season and
flowering period for the south west botanical province.

Following this survey, the Commonwealth listed ‘Banksia Woodlands of the Swan
Coastal Plain’ as Endangered ecological community under the EPBC Act (16 September
2016). Subsequently, 360 Environmental was commissioned to review the findings of the
flora and vegetation survey and determine whether Banksia Woodlands of the Swan
Coastal Plain is present within the site (Appendix D).

A Targeted Flora survey was undertaken on 11 October 2017 by a Senior Botanist to
identify the presence of any conservation significant flora species identified as Likely to
occur within the 2015 survey and perennial orchids that are difficult to detect (Caladenia
huegelii and Drakaea micrantha). As a consequence of this recent site visit, the
vegetation condition within the site has since been re-assessed and the condition
rescored from the original survey in 2015 (Appendix E).

3.9.1 Bioregion

The site is located within the Swan Coastal Plain bioregion of the Interim Biogeographic
Regionalisation of Australia (IBRA) of the Southwest botanical district. The Swan
Coastal Plain 2 (SWAOQ2) sub-region is an area composed of colluvial and Aeolian sands,
alluvial river flats, coastal limestone. Heath and Tuart woodlands on limestone, Banksia
and Jarrah-Banksia woodlands on Quaternary marine dunes of various ages, Marri on
colluvial and alluvial and includes a complex series of seasonal wetlands (Mitchell et al.
2002).

3.9.2 Vegetation

Mapping of the vegetation of the Perth region of WA was completed on a broad scale by
Beard (1981). These vegetation units were re-assessed by Shepherd et al. (2001) to
account for clearing in the intensive land use zone, dividing some larger vegetation units
into smaller units.

There is one Beard / Shepherd vegetation unit in the site. The Shepherd et al. (2001)
vegetation type (along with the corresponding Beard [1981] type in brackets), is
described below, and its representation within the site, subregion, region and state is
shown in Table 5.

@ 1001 (e2Mb cbLi) — Bassendean; Medium very sparse woodland; E. marginata with
low woodland, Banksia sp. and Casuarina sp.

Table 5: Broad Vegetation Types within the Site and its State and Regional
Representation (Government of Western Australia 2017).

CURRENT EXTENT
IN DPAW
RESERVES (%)

PRE-EUROPEAN CURRENT REMAINING

AREA (HA) EXTENT (HA) (%)
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IBRARegion Swan -\ 1 50193 57916192 | 38.58 37.49
Coastal Plain

Statewide

1001 \ 57,410.23 \ 12,704.45 \ 22.13 \ 13.82
IBRA Region Swan Coastal Plain

1001 ] 57,410.23 \ 12,704.45 \ 22.13 \ 13.82
Local Government Authority — City of Cockburn

1001 1 7,328.39 12,038.06 | 27.81 | 14.66

Vegetation complexes of the Swan Coastal Plain have been mapped by Heddle et al.
(1980). The site contains one vegetation complex which relates to the underlying soil
profile, its representation is provided in Table 6:

@ ‘Bassendean Complex - Central and South’: vegetation ranging from woodland of
Eucalyptus marginata - Allocasuarina fraseriana - Banksia spp. to low woodland of
Melaleuca spp. and sedgelands on the moister sites. This area includes the transition
of Eucalyptus marginata to Eucalyptus todtiana in the vicinity of Perth.

Table 6: Vegetation Complex within the Site and its State and Regional Representation
(Webb et al. 2016)
PRE- CURRENT CURRENT EXTENT

REMAINING
EUROPEAN  EXTENT SECURE TENURE

AREA (HA) (HA) e RESERVES (%)

Vegetation Complex (Heddle et al. 1980) in the State and Swan Coastal Plain
Bioregion

Bassendean Complex—

87,477 22,522.87 25.8 2.25
Central and South

Within constrained areas on the Swan Coastal Plain, the Environmental Protection
Authority (EPA) Guidance Statement 33: Environmental Guidance for Planning and
Development has set a threshold for retention of 10% of the pre-existing extent of native
vegetation (EPA 2008). The site is considered to be a constrained area as it is with the
Perth MRS and adjoins urban areas, which means there is a reasonable expectation that
development will be able to proceed. All the current vegetation extents are greater than
the above-mentioned 10% threshold.

3.9.3 Vegetation Associations

Thirteen natural vegetation associations were recorded in the survey area; their extents
and descriptions are provided in Table 7 and represented in Figure 9. The extents of each
vegetation association within the site were recorded during the Level 2 Flora and
Vegetation Survey.



Table 7: Vegetation Association Descriptions and their Extent in the Site (360
Environmental 2016; 2017)

VEGETATION
DESCRIPTION

ASSOCIATION CODE

BaBm(a) Low Woodland of Banksia attenuata, Banksia menziesii, 2.42
Allocasuarina fraseriana, Eucalyptus marginata over Kunzea
glabrescens, Acacia pulchella, Hibbertia hypericoides,
Xanthorrhoea preissii, Bossiaea eriocarpa and Conostylis
aculeata.

BaBm(b) Low Woodland of Banksia attenuata, Banksia menziesii, 4.37
Allocasuarina  fraseriana over Kunzea glabrescens,
Dasypogon bromeliifolius, Hibbertia subvaginata, Calytrix
fraseri and Bossiaea eriocarpa.

AfEmBI Open Woodland of Allocasuarina fraseriana, Eucalyptus 1.47
marginata and Banksia ilicifolia over Xanthorrhoea preissii,
Dasypogon bromeliifolius, Bossiaea eriocarpa,
Gompholobium tomentosum and Phlebocarya ciliata.

BiKg Woodland of Banksia ilicifolia and Banksia attenuata over 1.12
Kunzea glabrescens, Xanthorrhoea preissii, Dasypogon
bromeliifolius and Desmocladus flexuosus.

ErMp Woodland of Eucalyptus rudis and Melaleuca preissiana 1.11
over Kunzea  glabrescens,  Xanthorrhoea  preissii,
Adenanthos cygnorum and Hypocalymma angustifolium.

KgHa Low Open Woodland of Melaleuca preissiana and 3.22
Melaleuca rhaphiophylla over Kunzea glabrescens,
Hypocalymma angustifolium, Astartea scoparia, Melaleuca
teretifolia, Meeboldina scariosa and Lepidosperma
longitudinale.

MpKg Low Open Woodland of Melaleuca preissiana over Kunzea 2.86
glabrescens, Hakea varia, Acacia pulchella var. glaberrima,
Calothamnus lateralis var. lateralis and Meeboldina
coangustata.

MrBa Low Closed Forest of Melaleuca rhaphiophylla over 2.80
Baumea articulata.
MtMr Closed Tall Scrub of Melaleuca teretifolia, Melaleuca 1.24
rhaphiophylla, Meeboldina coangustata and Juncus

capitatus.

MrMI Low Woodland of Melaleuca rhaphiophylla over Melaleuca 3.64
lateritia, Astartea scoparia, Meeboldina coangustata,
Lepidosperma longitudinale and Juncus pallidus.

Ec Ecotone of Banksia ilicifolia and Banksia menziesii over 0.63
Kunzea glabrescens, Dasypogon bromeliifolius and

Phlebocarya ciliata.
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Ha Closed Heath of Hypocalymma angustifolium, Kunzea 7.64
glabrescens, Dielsia stenostachya, Dasypogon
bromeliifolius and Boronia crenulata var. crenulata.

Mr Monoculture of young Melaleuca rhaphiophylla over water. 0.47

There are also five other mapping units present, descriptions for these units are provided
in Table 8.

Table 8: Other Mapping Unit Descriptions and their Extent in the Site.

VEGETATION
DESCRIPTION
ASSOCIATION CODE
NE Non-endemic Eucalypt species. 0.49
G/0O Garden and Orchard. 3.96
Cleared Cleared. 1.95
P Planted non-endemic and endemic species. 0.73
ow Open Water 0.04

3.9.4 Vegetation Condition

Following a recent site visit by a Senior Botanist on 11 October 2017, the vegetation
condition within the site has since been re-assessed and the condition rescored from the
original survey in 2015.

Vegetation condition within the site ranged from ‘Completely Degraded’ to ‘Excellent’
(360 Environmental 2016) (Figure 9). Historical vegetation clearing, weeds, housing, a
nursery and the presence of tracks in the survey area were the most frequently observed
impacts on native vegetation.

As evident from historical aerials, clearing of the eastern side of the site was undertaken
in the 1980s for residential and agricultural use. This has had a direct effect on
vegetation association ‘Ha' and ‘P’ which have regrown and now contains very low
diversity. Vegetation ‘P’ has had supplementary planting undertaken and is now
interspersed with non-endemic species along with naturally occurring vegetation.

The CCW in the middle of the site has remained relatively intact and the majority was
considered to be in ‘Very Good' to ‘Excellent condition’ with a couple of areas of
vegetation in ‘Good’ condition along with the tracks and a couple of small pockets
considered to be in ‘Degraded’ to ‘Completely Degraded’ condition. The extent of each
vegetation condition category is presented in Table 9.

Table 9: Vegetation Condition and Extent in the Site (360 Environmental 2016)

CONDITION EXTENT (HA)

Excellent 1.21
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CONDITION EXTENT (HA)

Excellent — Very Good 9.58
Very Good 9.32
Very Good - Good 3.00
Good 9.08
Degraded 1.83
Completely Degraded 7.38

3.9.5 Threatened and Priority Ecological Communities

The results from the Level 2 Flora and Vegetation Survey (2015) was used for the
subsequent desktop assessment in 2017 to identify if any Threatened Ecological
Communities (TECs) occur on the site (Appendix E) (360 Environmental 2018).

The statistical analysis undertaken as part of the desktop assessment identified
vegetation associations; BaBm(a), AfEmBI, BiKg, BaBm(b) as having the most affiliation
to FCTs; SCP 23a, SCP 21a, SCP 21c¢ (Table 10).

Table 10. Banksia Woodlands TEC Floristic Community Type and Extent within the site

FLORISTIC
COMMUNITY TYPE DESCRIPTION EXTENT (HA)
(FCT)

SCP 214 Central Banksia attenuata-Eucalyptus marginata 1.53
woodlands.

SCP 21c Low lying Banksia attenuata woodlands or shrublands 5.79

SCP23a Central Banksia attenuata-Banksia menziesii 0.48
woodlands
Ecotone of Banksia ilicifolia and Banksia menziesii over 0.74
Kunzea glabrescens, Dasypogon bromeliifolius and

e Phlebooarya oliata.

c

Ecotone between the BaBm vegetation association and
wetland. Due to the mix of both dryland and wetland
species, a FCT for this area could not be determined

These FCTs are listed as sub-communities of the Banksia Woodland TEC (DotEE 2016).
The FCT has to meet key diagnostic characteristics be considered a TEC. In regards to
the presence of the Banksia Woodland TEC, the Approved Conservation Advice for the
thresholds state that (DotEE 2016b):

@ Vegetation in Excellent condition should have a minimum patch size of 0.5 ha;
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@ Vegetation in Very Good condition should be a minimum of 1 ha; and
@ Vegetation in Good condition should be a minimum of 2 ha.

Vegetation patches considered Degraded or worse are excluded and not protected under
the EPBC Act.

Vegetation mapped as Good, Good — Very Good, Excellent — Very Good and Excellent
are considered to represent the Banksia Woodlands TEC in the survey area and equates
to a total area of 9.76 ha within the entire site (360 Environmental 2018).

3.9.5.1 Regional Context

A desktop analysis of surrounding bushland was undertaken to gain an understanding of
the potential representation of Banksia Woodlands TEC in a regional context. Database
searches and review of available documents on the surrounding bushland areas was
undertaken.

DBCA TEC and PEC Database Search

Surrounding bushland areas from the site include Bush Forever sites and Jandakot
Regional Park sites. A search of the DBCA’s TECs and PECs database has identified
there are 1194 occurrences of the following ecological community and sub-communities
within a 5 km radius of the site:

@ Banksia Woodlands of the Swan Coastal Plain ecological community (1187
occurrences);

@ FCT 22 Banksia ilicifolia woodlands (three occurrences); and
@ FCT 21c Low lying Banksia attenuata woodlands or shrublands (four occurrences).

The DBCA have stated that the occurrences of the Banksia Woodlands ecological
community from the database search are “based on the Commonwealth’s ‘likely to
occur’ areas and represents the broad-scale vegetation map unit areas most likely to
contain the ecological community”. Therefore, the mapping only indicates the present
distribution of the ecological community and not actual occurrences of the ecological
community (DBCA 2017).

However, the occurrences of FCT 22 and 21c within the DBCA database are obtained
from regional, subregional or specific habitat surveys of floristic communities (DBCA
2017).

Jandakot Regional Park Management Plan 2010

Some bushland areas surrounding the site have been previously surveyed in 1994,
however, not all the survey information is available and the FCTs within these areas have
been inferred as previously identified in the initial EPBC referral documentation
(Government of Western Australia 2000).
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The Jandakot Regional Park Management Plan (DEC 2010) has provided some limited
information on the vegetation within the bushland areas identified as being part of the
Jandakot Regional Park, and within approximately 5 km of the site. The Management
Plan has listed the FCTs that occur within the entire Jandakot Regional Park (Table 11)
but has not provided any spatial representation of the FCTs or additional details
surrounding the locations or extents of the FCTs (DEC 2010).

Table 11: Floristic Community Types that occur within in the Jandakot Regional Park
(DEC 2010)

TYPE NO COMMUNITY TYPE NAME

4 Melaleuca preissiana damplands
5 Mixed shrub damplands
8* Herb-rich shrublands in clay pans

10a* Shrublands on dry clay flats

11 Wet forests and woodlands

12 Melaleuca teretifolia and/or Astartea fascicularis shrublands
13 Deeper wetlands on heavy soils

S2 Northern Pericalymma ellipticum dense low shrublands

S3 Wet sedgelands on sandy clays

21a Central Banksia attenuata — Eucalyptus marginata woodlands
21c Low-lying Banksia attenuata woodlands or shrublands

22 Banksia ilicifolia woodlands

23a Central Banksia attenuata — Banksia menziesii woodlands

08 Spearwood Banksia attenuata or Banksia attenuata — Eucalyptus

woodlands

Although the extents, locations or quality of the FCTs mentioned in Table 5 above is
either unknown or not publicly available, the presence of FCT 21a, 21c and 23a within
the wider Jandakot Regional Park suggests there is a greater representation of these
FCTs within the broader region and these FCTs are not localised to the site.

A more detailed analysis of the vegetation associations within the Jandakot Regional
Park sites were undertaken by Mattiske and Koch (1991), which have been described
(Table 12) and mapped (Figure 10b) These vegetation descriptions may contain
combinations of the FCTs (DEC 2010).
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VEGETATION

ASSOCIATION

Woodland of

Tuart-Marri-
Jarrah

Table 12: Vegetation Descriptions for Jandakot Regional Park sites (DEC 2010)

DESCRIPTION

Woodland of Eucalyptus gomphocephala — Corymbia
calophylla — Eucalyptus marginata with mixtures of
Banksia attenuata - Banksia and
Allocasuarina fraseriana. The understorey is variable
depending on the degree of leaching and proximity to
limestone outcrops. Understorey species would
include Hibbertia hypericoides, Hibbertia racemose,
Hakea costata, Petrophile serruriae, Jacksonia
hakeoides, Xanthorrhoea Calothamnus
sanguineus, Eremaea pauciflora, Stirlingia latifolia,

menziesii

preissii,

Synaphea and

stoechadis.

polymorpha Conospermum

REGIONAL PARK/SITE
NAME

Bush Forever 389
Bush Forever 270
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Banksia
Woodland to
low open forest

Low woodland to low open forest of Banksia

attenuata — Banksia menziesii with occasional

Banksia ilicifolia, Allocasuarina fraseriana,
Eucalyptus marginata and Nuytsia floribunda. The
understorey is variable depending on the degree of
leaching and soil Understorey
species would include Daviesia quadrilateral, Pimelea
sulphurea, Calectasia cyanea, Eremaea pauciflora,
Jacksonia  floribunda,  Scholtzia

Melaleuca scabra and Astroloma xerophyllum.

moisture levels.

involucrate,

Bush Forever 263
Bush Forever 344
Bush Forever 262
Bush Forever 390
Bush Forever 342
Bush Forever 253
Bush Forever 389
Bush Forever 347
Bush Forever 348
Bush Forever 273
Bush Forever 353
Bush Forever 270

Banksia-Jarrah
low open forest

Low open forest of Banksia ilicifolia — Eucalyptus
marginata with occasional Banksia attenuata. The
understorey is variable depending on the soil types

and moisture levels. Understorey species would
include  Dasypogon  bromeliifolius,  Adenanthos
obovatus,  Scholtzia involucrate, Xanthorrhoea

preissii, Hypocalymma angustifolium and Pultenaea
reticulata.

Bush Forever 263
Bush Forever 344
Bush Forever 262
Bush Forever 253
Bush Forever 389
Bush Forever 347
Bush Forever 348

Woodland
Heath

Low open woodland or closed heath dominated by
species of Myrtaceae. Tree species are
predominately Melaleuca preissiana or Banksia
ilicifolia. The understorey species reflect the local soil
types and moisture levels and include Hypocalymma
angustifolium, Astartea

Pericalymma ellipticum,

Bush Forever 263
Bush Forever 344
Bush Forever 262
Bush Forever 342
Bush Forever 253
Bush Forever 389




VEGETATION

ASSOCIATION

DESCRIPTION

REGIONAL PARK/SITE
NAME
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fascicularis, Calothamnus lateralis and Adenanthos
obovatus.

Bush Forever 347
Bush Forever 348
Bush Forever 270

Melaleluca
Woodlands

Woodlands of Melaleuca preissiana — Melaleuca
rhaphiophylla with occasional Eucalyptus rudis and
Banksia littoralis. There is considerable variation in
vegetation types on these wetter seasonal swamps
potentially ~water logged with
sedgelands of Baumea and Leptocarpus species and
closed heaths dominated by Myrtaceae species.
Understorey species would
lateralis, Regelia ciliate, Astartea fascicularis and

and swamps,

include Calothamnus

Bush Forever 263
Bush Forever 344
Bush Forever 342
Bush Forever 253
Bush Forever 389
Bush Forever 347
Bush Forever 348
Bush Forever 273
Bush Forever 270

i

@

Typha species.

Bush Forever 389
Bush Forever 347
Bush Forever 270

Melaleuca-
Flooded Gum
woodlands

Woodlands of Melaleuca rhaphiophylla — Eucalyptus
rudis with occasional Melaleuca preissiana and
Banksia littoralis on the fringes of regularly
waterlogged soils and lakes. The woodlands are
regularly interspersed with sedgelands of Baumea,
Leptocarpus and Typha and areas of open water or

lakes. Species found in this community include

Pericalymma  ellipticum,  Astarta  fascicularis,
Calothamnus lateralis, Regelia ciliata and Typha
species.

Herblands on Bush Forever 342

Clay Soils

3.9.8 Threatened and Priority Flora

A 2 km radial DBCA NatureMap and DotEE Protected Matters Search Tool (PMST) was
undertaken. The NatureMap and PMST databases identified 23 conservation significant
flora species as potentially occurring in the vicinity of the site. Of these nine are classed
as Threatened, one as Priority 1, six as Priority 3 and seven as Priority 4 (360
Environmental 2016).

The likelihood of occurrence of conservation significant flora species was determined by
comparing the plant species requirements to the vegetation descriptions obtained from a
Level 2 Flora and Vegetation Survey of the site. The likelihood assessment determined
that of the 23 Conservation significant species (listed under the EPBC Act and the
Wildlife Conservation Act 1950) flora as potentially occurring in the vicinity of the survey
area. Of this, there are 10 considered likely or possible to occur on the site (Table 13)
(860 Environmental 2016).



Most of these flora species are perennial (tuberous) short-lived herbs (orchids) that need
various conditions to flower and exhibit different flowering patterns. Regardless of these
attributes, the survey was undertaken during the optimum time for the flowering of these
species and targeted searches were undertaken in their preferred habitats and none
were found during the surveys undertaken in 2015 and 2017 (360 Environmental 2016;
2018).

Table 13: Conservation Significant Flora Potentially Occurring within 2 km of the site

STATUS UNDER
STATE STATUS LIKELIHOOD

THE EPBC ACT

Caladenia huegelii Likely
Diuris purdiei Endangered Threatened Possible
Drakaea elastica Endangered Threatened Possible
Drakaea micrantha Vulnerable Threatened Possible
Acacia lasiocarpa var. bracteolata - Priority 1 Possible
long peduncle variant

Cyathochaeta teretifolia - Priority 3 Possible
Jacksonia gracillima - Priority 3 Likely
Stylidium longitubum - Priority 4 Possible
Stylidium paludicola - Priority 3 Possible
Verticordia lindleyi subsp. lindleyi - Priority 4 Possible

Despite some species being considered likely or possible to occur, the Level 2 Flora and
Vegetation Survey did not identify any Priority species as listed by DBCA or Threatened
Species as listed under the EPBC Act or WC Act. In addition, the DBCA database did
not identify any conservation significant flora species within the site (360 Environmental
2016).

360 Environmental conducted a Targeted Flora Survey for the King Spider-orchid
(Caladenia huegelii), the Dwarf Hammer-orchid (Drakaea micrantha) and other
conservation significant flora species identified as likely to occur within the site. The
targeted flora survey was undertaken on 11 October 2017 during the optimal flowering
period for these species (September and October) (360 Environmental 2018).

The site was sufficiently surveyed by an experienced Principal Botanist. No Threatened
species pursuant to the EPBC Act or WC Act or Priority listed species were recorded
during the targeted survey (Appendix E).
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3.9.7 Weeds

A total of 27 introduced species were recorded during the Level 2 Flora and Vegetation
Survey undertaken in 2015 (Table 14).

Table 14: Weed Species Identified within the Site and Their Status (360 Environmental
2016)

SPECIES COMMON NAME WONS  DECLARED UNDER
BAM AcT 2007*

*Acacia iteaphylla Flinders Ranges Wattle - s11 permitted
*Acacia longifolia Sydney Golden Wattle - s11 permitted
*Arctotheca calendula Cape Weed - s11 permitted
*Avena barbata Bearded Oat - s11 permitted
*Asparagus asparagoides Bridal Creeper Yes |s22(2) (C3)
*Briza maxima Blowfly Grass - s11 permitted
*Carpobrotus edulis Pigface - s11 permitted
*Cotula coronopifolia Waterbuttons - s11 permitted
*Crassula natans var. minus -
*Cyperus tenellus Tiny Flat-Sedge - s11 permitted
*Ehrharta calycina Perennial Veld Grass - s11 permitted
*Ehrharta longiflora Annual Veld Grass - s11 permitted
*Eragrostis curvula African Lovegrass - s11 permitted
*Euphorbia terracina Geraldton Carnation ,

s11 permitted

Weed

*Fumaria capreolata Whiteflower Fumitory - s11 permitted
*Galium murale Small Bedstraw - s11 permitted
*Gladiolus caryophyllaceus Wild Gladiolus - s11 permitted
*Hypochaeris glabra Smooth Cats ear - s11 permitted
*Juncus capitatus - - s11 permitted
*Lysimachia arvensis Pimpernel - s11 permitted
*Pelargonium capitatum Rose Pelargonium - s11 permitted
*Romulea rosea var. australis | Guildford Grass - s11 permitted
*Sonchus oleraceus Common Sowthistle - s11 permitted
*Trifolium sp. Hop Clover - s11 permitted
*Ursinia anthemoides Ursinia - s11 permitted
*Vulpia bromoides Squirrels Tail Fescue - s11 permitted
*Zantedeschia aethiopica Arum Lily - s22(2) (C3)

*The DAFWA maintains a list of Declared Plants for Western Australia under the Biosecurity and Agriculture
Management Act 2007 (BAM Act). If a plant is declared for the whole of the State or for particular Local Government
Areas, all landholders are obliged to comply with the relevant species-specific control measures.

During the Level 2 Flora and Vegetation survey, a total of 27 introduced species were
recorded. Two species *Asparagus asparagoides (Bridal Creeper) and *Zantedeschia



aethiopica (Arum Lily) are listed as Declared under the Biosecurity and Agriculture
Management Act 2007 (BAM Act). One species, *Asparagus asparagoides (Bridal
Creeper) is listed as a Weed of National Significance (WONS).

3.10 Fauna

A DBCA NatureMap Fauna Search was undertaken with a 2 km and 5 km buffer of the
site and a DotEE PMST search was undertaken with a 1 km buffer of the site and a
likelihood assessment was undertaken (Appendices E and F) (Table 15).

Table 15: Conservation Significant Fauna Species Likelihood Assessment

SPECIES STATE STATUS | EPBC AcCT LIKELIHOOD LIKELIHOOD JUSTIFICATION*
STATUS
Apus pacificus Marine/ Unlikel This species is almost
(Fork-tailed Swift) Migratory Y exclusively aerial.
May utilise wetland habitat
ér(:ZS alba (Great Marine Possible on site. Found within a 5km
9 NatureMap Search.
o Known to occupy wetland
ércrlgf) ibis (Cattle Marine Unlikely habitats. Not found within a
g 5km NatureMap Search.
Pandion cristatus . . Mostly found in coastal
(Eastern Osprey) Migratory Unlikely areas.
Found within a 2km
NatureMap Search. Occurs
M natus within a wide range of
erops ornatu International . . habitats including open
(Rainbow Bee- Marine Likely
cater) Agreement forests and woodlands that
exist within the site. Often
in close proximity to
permanent water.
Botaurus
poiciloptilus _ Not found within a 5km
(Australasian Endangered Endangered | Unlikely NatureMap Search.
Bittern)
Calvotorhvnchus Not found within 2km
ban)l/gii su)l/)sp NatureMap Search;
naso (Forest Red- | Vulnerable Vulnerable | Likely however suitable habitat
tailed Black present (Eucalypt
Cockatoo) woodland) and in species
known distribution.
Found within a 2km
Calyptorhynchus
Iatir);gtrirs ynend NatureMap Search.
(Carnaby's Endangered | Endangered | Likely Suitable habitat present
Cockatoo) (Banksia and Eucalypt
woodland) and in species
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STATUS

SPECIES STATE STATUS | EPBC AcCT LIKELIHOOD  LIKELIHOOD JUSTIFICATION*

known distribution.

Not found within 2km

Dasyurus geoffroii NatureMap Search,

Vulnerable Vulnerable Possible

(Chuditch) however suitable habitat on-
site (Eucalypt woodland).

Leipoa ocellata . Not found within 5 km

(Malleefow) Vulnerable Vulnerable | Unlikely NatureMap Search.

Pseudocheirus

occidentalis Critically Vulnerable | Unlikel Outside of known

(Western Ringtail | Endangered Y distribution.

Possum)

Rostratula

australis Not found within Skm

(Australian Endangered | Endangered | Unlikely

Painted Snipe)

NatureMap Search.

Setonix Not found within Skm
brachyurus Vulnerable Vulnerable | Unlikely NatureMap Search. No
(Quokka) suitable habitat on-site.
Isoodon obesulus Found within a 2km

spp. fusciventer NatureMap Search.

(Southern Brown Priority 4 ' Likely Suitable woodland habitat

Bandicoot) with sandy soils on site.
Found within a 2km

Oxyura australis Priority 4 ) Likely NatureMap Search. Likely

(Blue-billed Duck) to occur in the wetlands on

site.

* Likelihood justification sourced from DotEE (2018) Species Profile and Threats Database (SPRAT) and the
Atlas of Living Australia for Priority species.

The likelihood assessment was undertaken and found that the site is likely to offer
suitable habitat for the (360 Environmental 2016):

@ Forest Red-tailed Black Cockatoo (Calyptorhynchus banksi naso) - Vulnerable; and
@ Carnaby's Black Cockatoo (Calyptorhynchus latirostris) - Endangered.

It is considered that the site may offer suitable habitat for the:

@ Great Egret (Ardea alba) -Marine; and

@ Chuditch (Dasyurus geoffroii) — Vulnerable.

The Great Egret’s preferred habitat includes wetlands, swamps, marshes, damp or
flooded grassland and is therefore likely to be associated with the CCW that contains
‘Excellent’ to "Very Good’ vegetation condition. The likelihood of the Chuditch occurring
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on site is possible as it contains suitable habitat of Eucalypt woodlands (360
Environmental 2016; 2018).

3.10.1 Black Cockatoos

A search of the DotEE’'s PMST and DBCA's NatureMap tool identified two Threatened
fauna species as likely to occur within a 2 km radius of the site; Forest Red-tailed Black
Cockatoo (FRTBC) and Carnaby’s Black Cockatoo.

A Black Cockatoo Habitat Assessment was undertaken on 9 February 2017 and a
subsequent follow-up assessment of the site was undertaken on 11 October 2017.
During the Black Cockatoo habitat assessments, no Black Cockatoos were observed
flying over or heard in the site. However, the site contained evidence of Black Cockatoo
habitat (360 Environmental 2017).

It is worthwhile to note, that following the DotEE’s consideration of the proposed action
and the referral information provided, the DotEE identified Carnaby’s Black Cockatoo as
the MNES likely to being significantly impacted by the proposed action.

3.10.1.1 Black Cockatoo Habitat

A Black Cockatoo Habitat Assessment was undertaken on 9 February 2017 and a follow
up site visit was undertaken on 11 October 2017 to confirm the presence and size of tree
hollows. The initial assessment identified that the site is mainly composed of Eucalypt
Woodlands and Banksia Woodlands which are known habitats of three species of the
Black Cockatoo (Figure 11). The site is not currently utilised for breeding but has the
potential for breeding in the future. The primary value of the area is a foraging resource
for the Black Cockatoo (360 Environmental 2017).

Foraging Habitat

Carnaby’s Black Cockatoos feed on a variety of seeds, nuts and flowers from a range of
native and exotic plants. Food plants include a number of Banksia species, Pine trees,
Marri, Jarrah and Allocasuarina (Shah 2006; Johnstone & Storr 1998). The Forest Red-
tailed Black Cockatoo (FRTBC) feeds primarily on Marri and Jarrah Fruit which makes
up 90% of the diet (Johnstone & Kirkby 1999; Cooper et al. 2002). Baudin's Black
Cockatoo forages primarily in Eucalypt forest, where it feeds on Marri seeds, flowers,
nectar and buds. They also feed on a wide range of seeds from other Eucalypt and
Banksia species and Pines (Johnstone & Storr 1998).

The total area of Black Cockatoo foraging habitat within the site is 14.13 ha. This
foraging habitat consists of Jarrah, Flooded Gum, Banksia attenuata, B. menziesii, B.
ilicifolia, A. fraseriana and X. preissii. Evidence of foraging was found within the site and
it is therefore considered that the site is used for foraging by the Black Cockatoos (360
Environmental 2017).
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The extent of Black Cockatoo foraging habitat to be cleared is 8.27 ha and the habitat to
be retained on site is 5.86 ha (Figure 11) (360 Environmental 2017).

Breeding Habitat

Black Cockatoos breed in large hollow-bearing trees, generally within woodlands or
forests (Johnstone et al. 2013). The size of the tree can be a useful indication of the
hollow-bearing potential of the tree. Trees of suitable DBH are potentially important for
maintaining breeding in the long-term, through maintaining the integrity of the habitat
and allowing trees to provide future nest hollows. Maintaining the long-term supply of
trees of suitable size is particularly important in woodland stands that are known to
support Black Cockatoo breeding (DSEWPaC 2012). Hollow formation in trees is the
result of a number of processes including fungal attack, termites and fire and the
propensity for hollow formation varies between the Eucalypt species (Whitford 2002).

The Black Cockatoo habitat assessment and follow-up site visit identified that 11 Jarrah
trees, 8 Flooded Gum trees and one Eucalyptus todtiana tree that met the DotEE’s
Trunk DBH criteria of >500 mm (DSWEPaC 2012). These trees are considered
potentially significant for the Black Cockatoo to develop suitable breeding hollows (Table
16). A total of six trees were identified as containing hollows.

Table 16. Black Cockatoo Potential Breeding Trees

\\[o} SPECIES DBH* | HEIGHT (M) = EASTING  NORTHING COMMENTS

No hollows, stag, lots
1 Jarrah B 12 0393358 6441096  of fallen branches,

beehive present

Hollows, stag, red cap
2 Jarrah A 12 0393384 6441087 parrot on ends of

branches (Plate 1)

3 Jarrah A 10 0393444 | 6441095  No hollows, stag

4 Jarrah A 12 0393471 6441009 No hollows

5 Jarrah A 12 0393475 6441027 ~ Shallow hollow <5 cm
diameter, Stag

6 Jarrah A 12 0393480 6441035 Shallow hollow, stag

7 Jarrah A 12 0393500 | 6441001 Shallow hollow

8  Jarrah A 14 0393367 6441084  MNo hollows, splits at
4m height

9 Jarrah B 15 0393537 | 6441295  No hollows

10 Flooded Gum A 17 0393565 | 6441205 No hollows
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11 Flooded Gum A 17 0393565 | 6441205 No hollows

12 Flooded Gum A 16 0393549 | 6441201 No hollows

13 Flooded Gum A 16 0393528 | 6441200 No hollows

14 Flooded Gum A 16 0393567 | 6441189 No hollows

15 Flooded Gum A 16 0393567 @ 6441197 No hollows

16 Flooded Gum A 16 0393567 @ 6441197 No hollows

17 Flooded Gum A 17 0393575 6441198  No hollows, 5
branches
Hollow with < 5 cm

18 Jarrah A 14 0393465 6441272 diameter, Beehive
present

19  Eucalyptus A 8 0393055 6441295  No hollows

todtiana

20  Jarrah A 8 0393384 6441081  Burnt, 1 hollow with

beehive

Tree 5, 18 and 20 contained small hollows all < 12 c¢m in diameter. These are considered
too small for Black Cockatoos and would not currently be appropriate for breeding use.
The Carnaby’s Black Cockatoos shoulder diameter is estimated to be approximately 9.5
— 11.5 cm (10.3 cm average) (Saunders et al. 1982) and 11.5 — 13.0 cm (Abbot and
Whitsford 2002). In addition, the diameter of known natural hollows in Wandoo and
Salmon gum used by Carnaby’s Black Cockatoo for nesting is 14 — 68 cm (average 29.6
cm) in Wandoo (sample size of 30 trees) and 13 — 32 cm (average 21.9 cm) in Salmon
Gum (sample size of 31 trees) (DEC 2010). Therefore, any hollows less than 12 cm in
diameter are considered unlikely to be utilised by Black Cockatoos for breeding.

Tree 2 contains a hollow approximately 12 cm in diameter. This has the potential to be
utilised by Black Cockatoos, but based on the hollows current size is unlikely. In addition,
the hollow contains little evidence of current use, such as chew marks around the hollow
entrance.

The hollow located within Tree 6 was large (> 12 cm diameter) and has been created
after a tree had been broken at the base of the trunk. This hollow has the potential to be
utilised by Black Cockatoo species, however during the field observation it was
considered that the hollow was shallow and therefore not appropriate for breeding
without the necessary hollow depth.

The hollow within Tree 7 appears to be greater than 12 cm in diameter. In addition, the
hollow is of appropriate orientation to be effectively utilised by Black Cockatoo species,
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however during the field observation it was considered that the hollow is shallow and
therefore not appropriate for breeding without the necessary hollow depth.

Nesting attempts in shallow hollows by Carnaby’s Black Cockatoo species (<400 mm)
were recorded to be less successful than those in deeper hollows (>1000 mm) in a study
conducted by Saunders et al. 2014. Therefore, hollow depth is an important factor in the
successful use of a hollow for Black Cockatoo breeding.

All inspections were undertaken from the ground, therefore there is a possibility of an
inaccurate consideration. However, based on the current evidence collected it is
considered that all potential breeding trees identified are not of a suitable size, shape or
depth for breeding by the Black Cockatoo species.

It is considered that breeding for the Carnaby’s Black Cockatoo is unlikely to occur
within the site.

A total of four potential breeding trees are proposed to be cleared and 16 are proposed
to be retained as part of the Project (Figure 11).

3.11 Heritage

3.11.1 Aboriginal Heritage

In Western Australia, the Aboriginal Heritage Act 1972 protects places and objects
customarily used by or traditional to the original habitants of Australia. A register of such
places and objects is maintained under the Act, however all sites are protected under the
Act whether they are registered or not. A search of the Department of Planning, Lands
and Heritage's (DPLH) Aboriginal Heritage Inquiry System did not identify any
‘Registered Aboriginal Sites’ or ‘Other Heritage Places’ within the site (DPLH 2018). The
DAA search identified registered sites within the vicinity of the Project area (Figure 8)
(Table 17).

Table 17: Aboriginal Registered Sites within the Vicinity of the Site (DPLH 2018)

SITE NAME NUMBER TYPE STATUS DISTANCE
(kM)

Mather Reserve 3447 Mythological, Hunting Place Registered | 1.28

Thompsons Lake 01 | 15934 Former camp Registered | 1.36
Mythological, camp, hunting

Kraemer Reserve 21811 place, meeting place, water Registered | 2.32
source

3.11.2 European Heritage

A search of the Heritage Council of Western Australia database of culturally significant
sites in Western Australia was undertaken for the site. No State Heritage Places exist
within or nearby the site (SHO 2018).
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3.12 Site History

3.12.1 Contaminated Sites

Under the Contaminated Sites Act 2003, contaminated sites must be reported to the
Department of Water and Environmental Regulation (DWER), investigated and, if
necessary, remediated. @ The DWER Contaminated Sites database identified a
contaminated site across several Lots within Aubin Grove and within 1 km of the site.
The contamination is described in Table 18 below and represented in Figure 12.

Table 18: Contaminated Sites within 1 km radius of the site (DWER 2018)

SITE NUMBER LOT NUMBER NATURE OF STATUS APPROXIMATE
CONTAMINATION DISTANCE TO
PROJECT AREA
15634 Lot 8001 on Plan | Microbiological indicators Remediated | 800 m
53298 Aubin of possible pathogens for
Grove containing | (Thermo tolerant coliforms, | restricted
85 Parcels. Enterococci use

/Faecal Streptococci and
E.coli) are present in
groundwater across the
Site.

3.13 DoW Groundwater Bore Database Search

A search of the DoW WIN Database for groundwater bores within a 2 km radius of the
site was undertaken. The search identified that 181 groundwater bores within the radius,
of which16 were indicated to be operational (Figure 13) (Appendix H) (DoW 2015)
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4 Potential Impacts and Management
Measures
4.1 Key Environmental Issues, Factors and

Objectives

The proposed MRS Amendment and Indicative Concept Plan for the site can be found in
Figure 2, Appendix A and Appendix B, respectively. The potential impacts that may result
from implementation of the proposed development and based on the development design
and the site's key environmental features are discussed in this section. Management
measures based on key legislation, guidelines and policies are also outlined with the
intent to mitigate the potential impacts.

The EPA uses environmental principles, factors and associated objectives as a basis for
assessing whether a proposal or land use scheme’s impact on the environment is
acceptable. As such, these principles, factors and objectives underpin the environmental
impact assessment process. The relevant factors and objectives of this proposal are
outlined in Table 19 below and are addressed within this section.

Table 19: EPA Environmental Factors and Objectives (EPA 2016)

THEME FACTOR OBUJECTIVES

To protect flora and vegetation so that
Flora and Vegetation biological diversity and ecological integrity
are maintained.

Land

To protect terrestrial fauna so that
Terrestrial Fauna biological diversity and ecological integrity
are maintained.

To maintain the hydrological regimes of
Hydrological Process groundwater and surface water so that

environmental values are protected.
Water

To maintain the quality of groundwater

Inland Waters Environmental }
and surface water so that environmental

Quality

values are protected.

4.2 Flora and VVegetation

4.2.1 Background

Based on the terrestrial flora and vegetation review, the following conclusions are
provided:
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@ Flora and Vegetation Surveys and subsequent desktop assessment identified one
TEC existing within the site; Banksia Woodlands of the Swan Coastal Plain
ecological community. The Banksia Woodlands is listed as Endangered under the
EPBC Act and covers 9.76 ha across the entire site. It is proposed that a portion of
the Urban Deferred zone will be reserved as Parks and Recreation which includes
Banksia Woodlands in Excellent condition. 2.22 ha of the Banksia Woodlands will be
retained through the Parks and Recreation reserve proposed in the MRS
Amendment; and

@ No conservation significant flora species were identified within the site.

4.2.2 Legislation, Policy and Guidelines
Environmental Protection and Biodiversity Conservation Act 1999

The Banksia Woodlands of the Swan Coastal Plain ecological community is protected
under the EPBC Act which provides a legal framework to protect and manage Matters of
National Environmental Significance (MNES). The EPBC Act defines an ecological
community as an assemblage of native species which inhabits a particular area.

Approved Conservation Advice (incorporating listing advice) for the Banksia Woodlands
of the Swan Coastal Plain ecological community (DotEE 2016a)

Provides conservation advice to mitigate the risk of extinction of the Banksia Woodlands
of the Swan Coastal Plain ecological community, and maintain its biodiversity and
function through the protections provided under the EPBC Act and the implementation
of priority conservation areas.

Banksia Woodlands of the Swan Coastal Plain: a nationally protected ecological
community (DotEE 2016b)

This guide is a companion document to the Approved Conservation Advice and is
designed to assist with identifying, assessing and managing the Banksia Woodlands of
the Swan Coastal Plain ecological community.

4.2.3 Potential Impacts within the Site

The key potential impacts on terrestrial flora and vegetation from future development of
the site include:

@ Clearing of 7.54 ha of Banksia Woodlands TEC;

@ Clearing and fragmentation for urban developments within the Perth Metropolitan
Area;

@ Ecological linkage fragmentation;

@ Associated urban degradation and disturbances, including rubbish dumping,
uncontrolled access and flower/seed harvesting;
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Edge effects due to the proposed development caused by the interaction of native
vegetation with surrounding urban land uses, leading to inhibition or promotion of
certain species from establishing populations along edges and imitating a decline in
vegetation condition.

Dieback diseases;
Introduction and distribution of invasive weed species; and

Hydrological changes.

.2.4 Potential Impacts to nearby occurrences of TECs

Ecological linkage fragmentation between the Bush Forever Site 492, the retained
Banksia Woodlands TEC and the CCW;

Edge effects of adjacent Bush Forever Site 492 from proposed development — the
potential edge effects from the proposed development are not likely to have a
significant impact on the adjacent Bush Forever 492. The edge of Bush Forever 492
abutting the proposed development area may be subject to edge effects, which may
lead to a decline in the vegetation condition (Excellent-Very Good and Good
condition) along the edge of BF 492.

The impact of nearby development on BF 492 is not considered to be significant and
unlikely to impact the majority of the Banksia Woodlands TEC. This is demonstrated
by the condition mapping undertaken by Eco Logical (2017) for the Jandakot
Regional Park, which identifies the vegetation condition along the edges of a recent
residential development in mostly ‘Excellent’ and ‘Good’ condition.

The vegetation within BF 492 remains in a relatively high condition despite being
surrounded by residential developments; and

The presence of weeds within the adjacent BF 492 has the potential to increase as a
result of development within the site. However, it is not likely there will be an
introduction of weed species. Ecological’s report has identified that the majority of
BF 492 contains <5% weed cover (Ecological 2017).

4.2.5 Management Measures

Potential environmental impacts to flora and fauna will be addressed at subsequent

stages of planning and through the implementation of the following environmental

management measures and to ensure the environmental objective for flora and

vegetation are met

4.2.5.1 Proposed Formal Conservation

22.95 ha of the site is proposed to be placed into formal conservation, by reserving the

land as Parks and Recreation through an MRS amendment (Figure 2). The area proposed

for the Parks and Recreation reserve has been identified as the southern portion of the
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existing Urban Deferred zoning under the MRS and some of the Rural — Water
Protection zone. The development footprint has been designed to include a greater
portion of the south-west corner of the site to be retained. This will maintain the
ecological corridor between BF 492 and the CCW on site.

The primary intent of the Parks and Recreation reserve is to maintain and manage
ecological corridors across the landscape and to provide protection to existing flora and
vegetation.

4.2.5.2 Fencing

Fencing is a simple and effective measure to prevent further clearance, fragmentation or
detrimental modification to remaining remnants of the Banksia Woodlands TEC. Fencing
will prevent unauthorised access to remnants to prevent disturbance and the spread of
plant pathogens and weeds by humans and/or domestic or feral animals.

4.2.5.3 Management Plans

Potential environmental impacts to the Banksia Woodlands TEC and associated flora and
fauna will be addressed at subsequent stages of the planning process and through the
implementation of a Vegetation Management Plan which will include (but not limited to)
the following management measures:

@ Ceding the proposed Parks and Recreation reserve to the City of Cockburn for
future conservation and management;

@ The proposed development will be fenced off to limit access to the CCW and
proposed Parks and Recreation Reserve;

@ 22.95 ha inclusive of the CCW and vegetation in Excellent to Good condition will be
reserved as Parks and Recreation through an amendment of the MRS. The Parks and
Recreation reserve will be ceded to the relevant local government authority. The
purpose of this is to formalise conservation tenure of the CCW and Banksia
Woodlands TEC for long term protection and management;

@ The proposed Parks and Recreation reserve will also ensure the ecological corridor
between BF 492 and the CCW are formally conserved and maintained:;

@ The preparation and implementation of DLWMS at local structure planning and an
Urban Water Management Plan at subdivision stage will ensure the site’s hydrology
is not altered during or post development of the site; and

@ The Vegetation Management Plan will be prepared to reduce the risk of the
introduction or distribution of pathogens or weed species to the retained vegetation
within the site. This will include on-going monitoring to ensure the effectiveness of
the management measures implemented.

The effectiveness of management plans as a mitigation or management measure is likely
to be high, as these management plans will be required as a condition of subdivision and
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development. Furthermore, consultation with the State regulators as well as the local
government authority will be undertaken to ensure the management plans and the
measures proposed are appropriate and effective.

4.3 Terrestrial Fauna

4.3.1 Background
Based on the terrestrial fauna review the following conclusions are summarised:

@ No conservation significant fauna species were observed during the survey. The
survey identified that the site contains suitable foraging habitat for the Black
Cockatoo and evidence of foraging was noted;

@ The survey identified 14.13 ha suitable foraging habitat and 20 potential breeding
trees for the Black Cockatoo species within the site. The site is not currently used for
breeding, however it is being utilised for foraging; and

@ The desktop survey identified the site may contain suitable habitat for the Great
Egret and the Chuditch. The Great Egret is likely to be associated with the CCW
which contains Excellent to Very Good vegetation. The likelihood of the Chuditch
occurring within the site is possible as it contains suitable habitat of Eucalypt
woodlands.

4.3.2 Legislation, Policy and Guidelines

Environmental Protection and Biodiversity Conservation Act 1999

The EPBC Act provides a framework for federal protection and management of species
considered to be Matters of National Environmental Significance (MNES). Carnaby’s
Black Cockatoo is listed as Endangered and the Forest Red-tailed Black Cockatoo and
Baudin's Cockatoo are listed as Vulnerable under the EPBC Act.

EPBC Act referral guidelines for three threatened Black Cockatoo species (DSEWPaC
2012)

This document provides guidance on determining whether an action needs to be referred
to the DEE under the EPBC Act and apply to Carnaby's Cockatoos (Calyptorhynchus
latirostris), Forest Red-tailed Black Cockatoos (Calyptorhynchus banksii naso) and
Baudin's Cockatoo (Calyptorhynchus baudinii).

4.3.3 Potential Impacts

The key potential environmental impacts on terrestrial fauna from the future
development of the site include;

@ Animal deaths during the clearing process;

@ Habitat removal and modification;
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Clearing of 8.27 ha of Black Cockatoo habitat;
Removal of 4 potential Black Cockatoo breeding trees;
Habitat fragmentation;

An increased abundance of introduced species;

Inappropriate recreational use;

Diminished water quality of the CCW as a watering source or suitable habitat for
fauna species (changes to nutrients, organic compounds, suspended solids, toxic
compounds and salinity); and

@ Road fauna deaths.
4.3.4 Management Measures

4.3.4.1 Proposed Formal Conservation

The proposed Parks and Recreation Reserve will include 5.86 ha of Black Cockatoo
foraging habitat and 16 potential breeding trees and will include the entire extent of the
CCW. The Parks and Recreation reserve under the MRS will allow the formal recognition
and conservation of the important environmental values of the site.

A breakdown of the Carnaby’s habitat types to be cleared and conserved within the site
is as follows:

Carnaby’s Black Cockatoo foraging habitat:

@ 14.13 ha total extent within the site;

@ 8.27 ha to be cleared for the proposed development; and

@ 5.86 ha to be placed into the Parks and Recreation reserve.

Carnaby'’s Black Cockatoo potential breeding habitat:

@ 20 potential breeding trees total within the site;

@ 4 potential breeding trees to be cleared for the proposed development; and

@ 16 potential breeding trees to be placed into the Parks and Recreation reserve.

The retention of 22.95 ha of native vegetation within the site in formal conservation as
Parks and Recreation reserve under the MRS will allow for the maintenance of the
existing ecological corridor between the adjacent BF 492 and the onsite habitat and
CCW. Particularly, the link between the CCW as a potential watering source and Black
Cockatoo habitat to be retained onsite will be continued.

Formalising important conservation areas through an MRS amendment is an effective
measure to ensure that the existing habitat and ecological values within the site are
maintained or improved over the long term. Agreements with the Local Government
authority will ensure that management plans for these areas are prepared, approved and
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implemented along with rehabilitation, where required. Monitoring over a two year
period before management handover to the City will also be undertaken. Ceding the
CCW and retained Black Cockatoo habitat will ensure a greater conservation outcome
than it remaining within private tenure that has no long-term, formal conservation
obligation in place.

The development will be adequately fenced in line with the City of Cockburn’'s LPP 5.7
Uniform Fencing from the adjacent proposed Parks and Recreation reserve to ensure
there is no unauthorised public access and to limit access by pets and feral cats to
protect wildlife within the reserve.

4.3.4.2 Militigation and Management Measures

Potential environmental impacts to terrestrial fauna will be addressed at subsequent
stages of planning through the implementation of the following environmental
management measures and to ensure the environmental objective for fauna are met:

@ An ecological corridor with a north to south length of 131 m will allow the continued
movement of fauna species through the landscape, particularly between the adjacent
Bush Forever Site 492 to the CCW and retained vegetation on site;

@ 1.09 ha of Chuditch preferred habitat will be retained in the proposed Parks and
Recreation reserve. It is considered that the Chuditch may occur on site;

@ Suitable habitat for the Great Egret is associated with the CCW which will be
retained within the proposed Parks and Recreation reserve;

@ The implementation of a Fauna Management and Relocation Plan, which will require
consideration of the following:

o Development and implementation of clearing and site disturbance protocols;
o Undertaking and Level 1 Fauna survey prior to subdivision;

o Undertaking fauna trapping and relocation prior to and during clearing;

o Clearly designating clearing areas prior to clearing;

o Potentially clearing outside the breeding period for Black Cockatoos;

o Monitoring construction; and

o Wildlife protection during post development and the management of foxes
and cats.

@ Staged clearing from a west to east direction will be considered and undertaken
where possible to allow fauna to escape.
4.3.4.3 Management Plans

The potential impacts to Black Cockatoos has been reduced by minimising the Project’s
development footprint where possible to avoid direct or indirect impacts to the foraging
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and potential breeding habitat in line with the following City of Cockburn Local Planning
Policies (LPPs):

@ LPP 5.1 — Public Open Space (1997);

@ LPP 5.2 — Incorporating Natural Areas in Public Open Space and/or Drainage Areas
(2000);

@ LPP 5.7 — Uniform Fencing (2013).

Although remaining Black Cockatoo foraging and potential breeding habitat will be
included in the Parks and Recreation reserve for formal conservation in perpetuity, the
development also has provision to establish and implement a Fauna Management and
Relocation Plan. The Plan will include the abovementioned mitigation and management
measures. This Plan will be prepared and implemented to ensure the long term survival
and protection of the retained fauna habitat and ecological corridor that exists across the
site.

4.4 Hydrological Processes

4.4.1 Background

EPA’s Environmental Factor Guideline for Hydrological Processes defines hydrological
processes as the occurrence, distribution, connectivity, movement and quantity of water.
Altering hydrological regimes can significantly impact on water dependent ecosystems
and other values supported by groundwater and surface water.

@ The site contains a CCW and REW within the middle portion of the lot and the
eastern portion respectively;

@ A portion of the site is subject to inundation, which generally follows the boundary of
the CCW and within a small portion of the proposed development footprint;

@ The site contains shallow depths to groundwater, with water ponding at the surface
in the CCW in the southern central portion of the site; and

@ Due to the high infiltration rate of soils in the site, it is unlikely that any surface run
off will occur.

4.4 .2 Legislation, Policy and Guidelines
State Planning Policy 2.9 Water Resources (DoP 2006)

This policy provides guidance in the planning, protection and management of surface and
groundwater catchments, including consideration of availability of water and waterways
management, wetlands, waterways and estuaries and their buffers. It also provides
guidance on the implementation of total water cycle management principles in land use
planning.
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Better Urban Water Management (WAPC 2008)

Provides guidance on the implementation of State Planning Policy 2.9 Water Resources
and is designed to facilitate better management and use of urban water resources.

4.4 .3 Potential Impacts
Potential impacts to hydrological processes from the proposed development include:

@ Groundwater level changes from changes in land use and clearing. Residential
development has the potential to increase recharge of rainfall into groundwater
through increased surface area of residential roofs, driveways, carparks and roads;
and

@ Increased runoff from hard urban surfaces into surrounding retained environments.

4.4.4 Management Measures

A District/Local Water Management Strategy (DLWMS) has been prepared by Ochre
West for the site. The DLWMS guide the key requirements for water sensitive urban
design based on Better Urban Water Management (WAPC 2008) guidance. Potential
environmental impacts to inland waters environment quality will be addressed through
the implementation of the following measures at subsequent stages and to and to ensure
the environmental objective for hydrological processes are met:

@ Urban development of the land will require the establishment of an improved
drainage system and incorporating water management design principles;

@ Bio retention areas will be provided to ensure water from low ARI rainfall events will
be contained and maximise the useability of the POS areas;

@ The site will be filled to a minimum 2 m separation to Controlled Groundwater Levels.
The drainage system will utilise generally high site infiltration rates;

@ Structural and non-structural best management practices will be used to encouraging
infiltration and restricting water velocities within the development;

@ Encouraging on-source surface recharge where possible; and

@ Retention of native trees within POS to reduce the demand for water, minimise
irrigating and fertiliser demands.

An Urban Water Management Plan (UWMP) is required to be developed and submitted
to support the subdivision application/s for the site. This UWMP will be required to
address compliance with DLWMS criteria and objectives to the satisfaction of the City
of Cockburn and the DWER.



4.5 Inland Waters Environmental Quality

4.5.1 Background

EPA’s Environmental Factor Guideline for Inland Waters Environmental Quality defines
inland waters as groundwater, waterways, wetlands and estuaries. Water quality can be
impacted by both direct discharges of waste and diffuse sources of pollution associated
with catchment land uses.

@ A CCW exists in the central and eastern portion of the site and a REW exists in the
south-eastern portion of the site adjoining the CCW. A perennial lake subject to
inundation all year round exists in the southern central portion of the site;

@ The entire site and surrounding area mapped as the Gibbs Road Swamp System
wetland listed under the Directory of Nationally Important Wetlands;

@ A constraint to future development is the Priority 2 PDWSA which covers the site.
Residential development is not a compatible land use within Priority 2 areas; and

@ Should an MRS Amendment process conclude that it is acceptable to rezone the land
to Urban under the MRS; the Priority 2 protection zone will be reclassified to Priority
3. With certain controls in place, residential development is compatible within a
Priority 3 classification.

4.5.2 Legislation, Policy and Guidelines
State Planning Policy 2.3 Jandakot Groundwater Protection Policy (DoP 2017)

This policy provides guidance regarding planning requirements that need to be
considered in the policy area from development and land uses that may have a
detrimental impact on the water source.

Water Quality Protection Note No. 25 Land Use Compatibility Tables for public drinking
water source areas (DoW 2016)

This note provides guidance for land use planning within onshore PDWSAs. It sets out
guidelines on appropriate land uses and activities within PDWSAs that represents best
management practice to protect water quality and public health.

Guideline for the Determination of Wetland Buffer Requirements (WAPC 2005)

Provides guidance on the consideration of wetland during a chance in land use or a
proposed development in the immediate vicinity of a wetland where future land use is
likely to conflict with the established wetland management objectives. Under these
guidelines, an appropriate buffer distance should be identified to achieve an acceptable
planning outcome.

A Guide to managing and restoring wetlands in Western Australia (DEC 2012)
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This guide provides information about the nature of Western Australia’s wetlands and
practical guidance on how to manage and restore wetlands for nature conservation.

Better Urban Water Management (WAPC 2008)

Provides guidance on the implementation of State Planning Policy 2.9 Water Resources
and is designed to facilitate better management and use of urban water resources.

State Planning Policy 2.9 Water Resources (DoP 2006)

This policy provides guidance in the planning, protection and management of surface and
groundwater catchments, including consideration of availability of water and waterways
management, wetlands, waterways and estuaries and their buffers. It also provides
guidance on the implementation of total water cycle management principles in land use
planning.

4.5.3 Potential Impacts

Potential impacts to the CCW from proposed clearing and subsequent urbanisation
within the Project Area include:

@ Alteration to the water regime;

@ Habitat modification (invasion of exotic species, clearing, introduction of feral and
domestic animals, weed and pathogen introduction or spread)

@ Inappropriate recreational use; and

@ Diminished water quality (nutrients, organic compounds, suspended solids, toxic
compounds and salinity).

4.5.3.1 Alteration to the Water Regime

The water regimes of wetlands can be changed through several means including (WAPC
2005):

@ Removal of vegetation affecting the water balance through reduced interception and
transpiration;

@ Development of impervious surfaces that increases water interception but may
increase groundwater recharge is concentrated and directed to sumps;

@ Waterlogging originating from increases in the volume of surface water, rising
groundwater and active groundwater discharge.

The changing of water regimes has the potential to impact wildlife through the loss of
nesting sites, food sources, drowned plants, lowered biodiversity and emergence of feral
predators (WAPC 2005).

Post development water regimes have the potential to cause a rise in water levels which
can cause deaths to fringing vegetation (WAPC 2005).
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4.5.3.2 Habitat Modification

The primary modification of wetland habitat occurs through the removal of vegetation.
This includes wetland and upland vegetation through clearing or indirect means. The
invasion of weed species and pathogens typically occurs after wetlands and associated
upland vegetation are disturbed or degraded. Weed species, introduced or spread to
wetlands, are generally sourced from nearby residential areas. Weed species can
smother or inhibit native vegetation, alter organic matter fluxes, inhibit light penetration,
interfere with water movement, change evapotranspiration, alter water quality and cause
fire hazards. In addition, feral animals can compete with and prey on native species
associated with the wetland and surrounding vegetation which can increase turbidity,
reduce invertebrate numbers and cause declines in wetland flora and fauna species.

4.5.3.3 Inappropriate Recreational Use

Recreational use of and unauthorised access to wetlands has the potential to result in
detrimental impacts to wetland attributes and values. Recreation impacts on wetlands
include;

@ Trampling of vegetation;
@ Bank erosion;
@ Pollution; and

@ Disturbance of wildlife.

4.5.3.4 Water Quality

Pollution from nearby urban areas can affect the full range of wetland ecosystem
processes:

@ Nutrients: nutrient enrichment can become a widespread occurrence in wetlands
resulting in algal blooms that affect productivity, create odours, spoil water and
produce toxins that can affect wetland biota or drinking water supply quality for
fauna. As a result, there is a change in the species structure and diversity for both
flora and fauna;

@ Suspended solids and sedimentation: Excessive sediments entering wetlands can
cause a gradual infilling of the wetland resulting in the smothering of flora and fauna;

@ Organic compounds: organic wastes from household effluent, animal wastes and
urban runoff can foul wetland water and organic compounds are toxic to some
wetland fauna species; and

@ Increasing water acidity can liberate metals and other pollutants in to the water and
effect fauna health and accessibility to essential nutrients.
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4.5.3.5 0Other Impacts

Development adjacent to the CCW may have the following potential impacts which may
have an indirect impact on the Carnaby’s Black Cockatoos:

@ Edge effects: Interaction of the native vegetation with the surrounding urban land
uses can cause an inhibition or promotion of certain species from establishing
populations along the edges and causing a decline in vegetation condition; and

@ Introduction of weed species: The introduction or spread of weeds has the potential
to reduce the native wetland dependent vegetation cover and reduce the quality of
the watering source.

The CCW is a potentially important watering source for Carnaby’'s Black Cockatoo.
Direct impacts to the CCW from adjacent urbanisation can have an impact on water
quality and vegetation quality which in turn would impact the Black Cockatoos utilising
the wetland. The CCW is particularly significant due to the close proximity to Black
Cockatoo foraging habitat. However, Carnaby’'s Black Cockatoos are more dependent
on water being available in the vicinity of roosting sites (DPaW 2013), of which the site
does not contain.

4.5.4 Management Measures

4.5.4.1 Wetland Conservation

The entire CCW is proposed to be formally placed into conservation in perpetuity
through an amendment to the MRS by placing 22.95 ha of the site into the Parks and
Recreation reserve (Figure 2). The formal conservation of the CCW will allow for long-
term protection and ongoing management of the wetland and its associated flora and
vegetation. In addition, conservation of the CCW will allow for continued safe and long-
term fauna movement in the landscape.

The Gibbs Road Swamp System wetland mapping covers a total area of 70 ha which
includes large areas of residential developments, small rural landholdings and
conservation areas. The Directory of Nationally Important Wetlands is not protected by
any legislative mechanism, however, must still be acknowledged and considered for
future planning and development. A large area of the site (22.95 ha) will be placed within
the proposed Parks and Recreation reserve.

4.5.4.2 Wetland Buffer Implementation

The (then) Department for Planning and Infrastructure on behalf of the Western
Australian Planning Commissions (WAPC) identified that buffering provides an important
tool in achieving and maintaining the desired values, processes, functions and attributes
of wetlands through the separation of the wetland from adjacent threatening land uses
(WAPC 2005). The effectiveness of the wetland buffer is dependent upon the long term
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management measures in place to ensure the adjacent urban development is not causing
or increasing the degrading processes to the wetland.

A buffer distance of 50 m from a CCW is generally recommended by the DBCA to the
relevant decision-making authority (City of Cockburn). However, the application of a 50
m buffer from the CCW would have a significant impact on the developable potential of
the lot and project viability. The development footprint covers an area of 10.28 ha (total
area of site is 41.40 ha). The development footprint has been designed to ensure there is
a balance between project viability and reducing environmental impacts. As such, a 25 m
integrated fire and wetland buffer is proposed between residential development and the
CCW (Appendix |, Figure 14). The buffer will be in revegetated in accordance with
relevant bushfire guidelines, the Fire Management Plan prepared by Strategen and the
requirements of the City of Cockburn.

The Beenyup Concept Landscape Masterplan, which has been prepared by Emerge
Associates (Appendix 1), illustrates the landscaping proposed to be undertaken within the
integrated fire and wetland buffer and includes:

@ Conservation fencing along the wetland boundary and proposed Parks and
Recreation reservation;

Wetland planting within proposed drainage basins;

o

@ Boardwalk, shelter and picnic seating;

@ Retention of existing trees, where practicable; and
Qo

Controlled access and pathways.

Although this buffer is not consistent with DBCA’s recommendations, the entire CCW
will be put into a conservation estate and will be within the proposed Parks and
Recreation reserve, that covers 22.95 ha of the 41.40 ha total area of the lot. This
amounts to over 55% of the site being set aside for conservation. Furthermore, placing
the CCW into the conservation estate will allow for long term protection of the existing
wetland’s ecological attributes and functions which will provide a considerable positive
net benefit as a result of future development. As it stands, the existing wetland does not
have any protection mechanisms or management measures in place to ensure that
surrounding land uses are not indirectly impacting on the CCW's ecological attributes.
As such, it considered reasonable that a 25 m buffer is proposed to support the urban
development of a portion of the site.

The proposed 25 m buffer distance will allow the protection of the CCW from direct
disturbance or change from urbanisation of adjacent areas and the buffer will provide
indirect support for the wetland function area.

The management and mitigation measures proposed for the CCW are discussed in the
following sections.
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4.5.4.3 Wetland Management

Potential environmental impacts will be addressed at subsequent stages of planning

through the implementation of the following environmental mitigation and management

measures to ensure the environmental objective for inland waters environmental quality

is met:

@ Retention of the CCW within the proposed Parks and Recreation reserve;

@ Provision of a 25 m integrated wetland and fire buffer for the CCW. This will be
further refined in conjunction with the development of a Wetland and Wetland Buffer
Management Plan, at the Local Structure Planning stage through consultation with
the City of Cockburn and DBCA;

@ Prior to subdivision a Wetland and Wetland Buffer Management Plan will be
completed for the integrated buffer and adjoining wetland. The plan will address:

o Control of access to the adjoining wetland via uniform fencing;

o Where required, some revegetation within the wetland and the buffer;

o Management of fire, weeds and dieback;

o Controlled access to the wetland for maintenance and if required, fire control
access; and

o Ceding of the wetland and buffer for conservation and management;

@ The Landscape Concept Masterplan and the Fire Management Plan will inform the
development of the Wetland and Wetland Buffer Management Plan as well as the
provision of the 25 m integrated wetland fire buffer for the CCW;

@ It is proposed to cede the CCW as a reserve at subdivision stage for conservation in
perpetuity;

@ Restrict access through implementation of fencing from development;

@ PDWSA - the surrounding area has been developed for residential purposes within
the PDWSA boundary. With appropriate water management measures in place, the
change in Priority from 2 to 3 would not result in changes in water quality;

@ Urban development of the land will require the establishment of improved drainage
systems and incorporating water management design principles;

@ Environmental initiatives (i.e. extensive of deep sewer to all lots, application of water
sensitive urban design principles, etc) will be implemented to ensure any potential
groundwater impacts arising from urban development are minimised.

4.5.4.4 Water Management

@ Structural and non-structural best management practices will be used to improve

water quality by reducing exposure to pollutants;
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@ An Urban Water Management Plan will be prepared at subdivision approval stage;

@ Implement vegetated bio-retention basins within POS areas and strategically located
throughout the development. The basins will be vegetated with native species and
selected for their ability to take up nutrients;

@ Where the presence of limestone is an issue, the implementation of soakage pits into
the road piped system will aid the infiltration at source for road reserve runoff for
minor events; and

@ Detention basins will be vegetated with local species to encourage stripping of
nutrients prior to infiltration, thus increasing water quality.

4.6 Other Environmental Issues and Factors

4.6.1 Acid Sulfate Soils

Acid Sulfate Soils (ASS) are naturally occurring soils that contain iron sulphides that are
generally found in a layer of waterlogged soil or sediment which are benign in their
natural state. However, when these soils are disturbed and exposed to air, they oxidise
and produce sulfuric acid, iron precipitates and concentrations of dissolved heavy metals
(WAPC 2008). Dewatering and/or excavation for infrastructure within the site have the
potential to disturb ASS, particularly as the site contains wetland habitat. Potential
impacts of development on land with derived ASS risk include (WAPC 2008);

@ Localised reduction in habitat and biodiversity;
@ Wetland degradation; and
@ Deterioration of surface and groundwater quality.

The Urban Deferred portion of the site is mapped as having derived Class 2: ‘Moderate
to Low’ risk of ASS occurring within 3 m of natural soil surface but ‘High to Moderate’
risk of ASS beyond 3 m of natural soil surface.

The proposed Urban portion of the site is mapped as having Class 1 ‘High to Moderate’
risk of ASS occurring within 3 m of natural soil surface and the remainder of the
proposed Urban zone is mapped as having derived Class 2.

The middle portion of the site within the proposed Parks and Recreation reserve is
mapped as mostly derived Class 1 ‘High to Moderate’ risk of ASS occurring within 3 m
of natural soil surface. A small portion of the proposed reserve is mapped as derived

Class 2 ASS risk.
4.68.2 Management Measures

According to the (then) Department of Environment Regulation's (DERs) Identification
and investigation of acid sulfate soils and acidic landscape (2015b) guidance, the
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following works within a mapped Class 2 area triggers the requirement for an ASS
investigation:

@ Works involving lowering of the water table (temporary or permanent);
@ Earthworks extending to beyond 3 m below natural ground surface; and
@ Works within 500 m of a wetland.

Projects involving the disturbance of ASS must fully characterise the nature and extent
of risk associated with disturbance through consideration of potential impacts (DER
2015b).

Under the guidance statement, an area in Class 1 will require an ASS investigation
should the earthworks proposed will disturb more than 100m? of soil or any dewatering or
soil draining activity required (DER 2015b).

Areas within mapped Class 2 of ASS risk will require a site inspection for soil and water
indicators to verify whether ASS are present on the land and whether a more detailed
investigation is required. An ASS investigation is triggered by the following activities
within Class 2 risk areas; works involving lowering the water table (temporary or
permanent), earthworks extending to beyond 3 m below natural ground surface or works
within 500 m of wetlands (DER 2015b).

The use of DER's guidelines are to be used should a detailed investigation be required to
determine the extent of ASS and potential acidity is required to determine the
appropriate management measures (DER 2015b). Should the investigation deem the site
as containing ASS, an Acid Sulfate Soils Management Plan (ASSMP) should be
prepared and implemented in accordance with DER’'s Acid Sulfate Soils Guideline;
Treatment and management of soils and water in acid sulfate soils landscapes (DER
2015c). The ASSMP is required to address the potential impacts through management
strategies of activities (DER 2015b).
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Conclusions

The following key environmental issues are identified:

@ Terrestrial flora and vegetation;
@ Terrestrial fauna;
@ Hydrological process; and

@ Inland waters environmental quality.

Future residential development will deliver the following key environmental outcomes:

Provision of 22.95 ha of the site within the Parks and Recreation reserve into a
conservation estate will result in establishing a consolidated, highly manageable
and substantially sized reserve within the project area;

Pending the outcome of the EPBC assessment and approval process, provision of
an offsets package will lead to a positive net environmental outcome;

1.31 ha of the current Urban Deferred zone will be reserved as Parks and
Recreation to maintain the ecological corridor across the site to retain long term
fauna movement between the Bush Forever Site and the CCW. The development
will be fenced from the Parks and Recreation reserve to provide fauna and fauna
habitat (i.e. Black Cockatoo) protection from the proposed development;

Retention of the 22.95 ha of native vegetation inclusive of the CCW within the
proposed Parks and Recreation reserve;

The CCW will have long term protection through reservation as Parks and
Recreation under the MRS. The CCW will also be revegetated where required to
meet the objective of preserving the wetland’s natural ecological attributes and
functions;

An integrated wetland and bushfire buffer of 25 m from the development will be
vegetated with low fuel native vegetation to compliment, enhance and protect the
wetland while also providing bushfire protection for the development;

Development and implementation of environmental management plans (i.e.
Vegetation Management Plan, Fauna Management and Relocation Plan, Bushfire
Management Plan, and Wetland and Wetland Buffer Management Plan) will
ensure the long-term management and viability of the proposed conservation
areas; and

Application of water management initiatives and a framework to the guide future
development of the site to ensure water sensitive urban design is achieved. This
will be done through a combined DLWMS and an Urban Water Management Plan
(UWMP).
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Other environmental issues (such as acid sulfate soils, potential contamination, etc.) are
capable of being resolved (i.e. avoided or managed) through site-specific investigations
and detailed engineering drainage design.

A significant environmental outcome of the proposed MRS amendment is maintaining the
ecological corridor between the adjacent Bush Forever Site 492 and the onsite CCW.
Development with the existing zoning would result in severing the ecological corridor
between two significant environmental features. The development footprint and the
proposed MRS amendment have been designed to provide the additional environmental
outcome of maintaining this ecological corridor.

360

environmental



Si=

P37 Ald |BausuwuodIAUg Oge

‘9WO0IN0 |BJUBUWIUOIIAUS

10U @AllIsod e 0] pes| ||Im abexoed S19S)40 UB JO UOISIAOIY
‘sol0ads poam

JO UOIINQLIISIP JO UOIJONPOIIUI By} JO XSl 8y} 8onpau 0} paubisep
aq ||m ue|d Juswabeue| uoielebap e jo uonejuswse|dwi ay|
‘ayIs ay3 4o uswdojarsp 1sod Jo Buunp pausyje jou s| ABojolpAy
8y} ainsua |Im ABaje.lg Juswebeue|y Jolep) [B00T/101M1SIq

pue ue|d juswabeue|\ Jejep) UBQIN Ue JO uolejuswe|dwi 8y |
fuonIpuod ,poor) Ao 03 Jue||@ox3, ul Buleq se paddew

S1 Jey} uolnelebon Jo pasudwod si eade §Od pesodoud ay|
BAIBSaI UOIjESIO8Y PUE SYied Oy} UIYIIM UOIHIPpUOD

,po0D), 01 ,1U8||90X3, Ul SPUBIPOOANA BISyueg 4O ey gg'g buluieley
t91IS 8y} $S0J0E }SOMm

}see J0pLLI0D |e01B0j028 Ue JO 9oUBUSIUIBW B} 8INSUS 0] BAIeSal
uoljealo8Y pue S)ied 0} 8uoz paiejo ueqin Jo uoinod e spe))
‘MDD pue aAIasal uol1ealday

pue syied oy} woly eaie juswdojersp pue SOd Y3 J40 Burous

"sabueyo
[e01B0|0IpAH e
pue ‘se10eds

PSaM JO UOIINQLIISIP ‘paulelulew
pue uol}oNPoJIU| e aie Ajubaju
‘uoljejuswbely |eoibojoos
abeyul| [eolboj0o] e pue A}ISIoAIp
HoEN! |eatbojolq 1eys os
SPUB|POOAA elssjueq uolneeban pue uolerebop
ey G/ Jo BuLies|) e | IO} }09104d O] pue eJo|4

Z obeig B | abeig
SHOLOVH TVINIANOHIANT ATN

SNOILVOILSIAN] S3AILO3rdQ

SIHNSVAN LNINFDVNVIN S1OVdA| TVILNLOd HOLOV4
HIH1HNS IV.LNIANNOHIANT

saunseaw Juswabeuew pasodoud pue sjoedwi |[eljualod ay3 ‘s1010e4 |eJUSWUOIIAUS JO Alewwng Qg 9|qeL

Adeuwuuwung 9
saquswido|anaq |eAoy 8By
200 dnlueg ‘peoy dnAusag t7/ pue | | s30T
|BausSWIUOJIAUS
JJdodaH uUBWSSassYyY |BaUusUIUOJIAUS 4vose L

W=



|BauswiuoJaus

W=

@IS

P37 Ald |BausuwuodIAUg Oge

pue o|qissod eseym abieydel eoepins 924n0s-uo Buibeinoouy
‘eale Juswdojanep ay3 uIylm

asea.oul 0} |enpuajod
oy} sey juswdojonsp

|2IUSWIUOIIAUD
eyl

S©11100[9A Jojem Buljoulsal pue uoljelyjijul ebeinosus 0} pasn |enuspisay 0S Jo}em aoeLns
8q ||!m seoljoeld Juswabeuew 1s9q |LIN}ONJ}S-UoU pue [Binjonilg ‘Buuies|o pue pue Jejempuno.b
‘S0Od @Y1 40 Ayjigeasn asn pue| ul sebueyd Jo sewibau
BUj} 9S|WIXEW pue PauUIBIUOD 8] ||IM SJUSAS ||BjUl] [HY MO| WO.} wo.y sabueyo |eo1BojolpAy $5900.d
Jelem aunsue 0] papiroid 8q ||Im seale uoljuslel oig pajelabs - [eAS| Je1empuno.lr) 8y} ulejulew o |eaibojoipAH
‘syjeep eunej peoy
pue
‘sa10ads paonpouiul
‘9WO0INO |BJUBUIUOIIAUS Jo @ouepunge
18U aAlIsod e 01 pes) ||Im abexoed $18s}J0 Ue JO UOISIAOI- pasea.oul uy
"9]IS 8y} SS0JOE 1SeM }sed JOpLLIOD [e0160]008 Ue Jo edueuslulew ‘uoljejuswbeuy
9yl aunsue 0] UuOljeaIddYy pue S)ied O} 8uozZ ,UuoI109]0id 1elgeH
Jelep) — |edny, pue 8uoz paileye ueqin Jo uoilod e eAlesey ‘soa.}
tadeose 03 euney Buipsa.q 00183000
MOJ|e 0] 1SB8 PUB YINos 8y} O] seale UOII_AISSUOD 8y} SPIemo)] yoe|g |enueiod
Jeuuew onlsselboid ‘mojs B ul pelonpuod 8q |leys Buues|) ¥ JO |erowey ‘pauleIUIBW
fue|d uoljeO0jaY puk Juswebeue) eune e Jo uoljejuswa|dw| ‘1enqgeH ale Ajubejul
‘1e119eY Bulbeloj 003ex00)) ¥oE|g JO BY 98°G JO UOIIUBIeY 00183007 oe|g Jo |eoiBojooe
‘!aAJ8Sal UOIjeaI08Y pUe Syied 8yl Ulylm ey /g'8 Jo Buues|) pue AJIsiaAlp
seaJ] JueoIubis 00183007 3oe|g 0g @yl JO 1IN0 9| JO uolualey "uoISIAIpgNS ‘|lerowal 1elqeH |eaibojolq 1eyy os
‘MDD pue dAIBSaI UOI1BaI0DY 01 Jod Aenung | tsseooud Buuies|o ay; euney |eL}sa.ia) eune
pue syied oy} wouy eale Juswdoasp pue SOd ay} 440 Buiousy euneq | |9Ae7 | Buunp sylesp jewiuy 109304d O |euisale |

S3HNSVAN LNFWIOVNVIN

SNOILVOILSIAN|

H3H1dN4

S1OVdA| TVILNILOd

S3IAILO3raQ
IVLINIANOHIANS

HOL1OV4

saquswido|anaq |eAoy 8By
dnlueg ‘peoy dnAusag t7/ pue | | s30T
JJdodaH uUBWSSassYyY |BaUusUIUOJIAUS

4vose L




|BauswiuoJaus

W=

L9

P37 Ald |BausuwuodIAUg Oge

PUB|ISAA PUE PUB[ISAA Y} JO juswdojeAsp a8y} wlojul [[Im ueld
juswebeuey ail4 8y} pue uejdieisepy 1deouod adeospue] ay|

‘1uswsbeuew
Buipe)
pue SS820k |043U09 &I} ‘palinbal I pue eoueualulew
J0} J9JNnQg pue pueiem oyl 0} SS90  PI||0JIU0D
‘uolielljigeyas / uolzeiabonal swos ‘palinbal aiaypp

pue  UOI}eAJSSUOD 1O} puBj}om 8yl  Jo

‘Burousy
wJojiun elA pueiem bBuluiofpe ayj 03 $S990e JO |0JIU0D

e}

:ssaJppe ||Im ue|d 8y ‘puejiem

Buiuiolpe pue Jsynqg pajesbeiul ayy 4oy pe1g|dwod aq [|Im ueld
Juswabeue|\ Jajing PuB|ISAA PUE PUB[IOAA B UOISIAIPGNS 0} JoLId
'yOgQ pue uingxo0) jo A1Q ayy

Y}IM UOIIR}NSUOD Ul udyelapun aq ||IM SIYy| ‘ueld juswabeuey
Jayng puejlSAA pue puejlep) B 4O uswdojeAsp 8yl yim
uorzounfuod ur pue sseooud Buuueld ainjoniis [eo0] 8yl Bunp

pauljel Jayning aq ||IM Jayjng puejiam pue aulj pajelbalul w Gz

"Juswdojenap
|elnuapise. ay3
woJy Jjoun. uayem
aoeyns ybnoay;
spuejjem Buueius

sjuein|jod pue sjang

juaLIINuU pasealou|
pue

‘Ayjenb Jeyempunolb

0} sabuey)
{ABojoupAy

puejiem 03 sebueys

‘parosloud

aJle sanjeA
|eIUBWUOIIAUS
ey}

0S J91eM 92B4INs
pue Jayempuno.b
Jo Ayjenb

ay} uleulew o

Ajendy
[BIUBWIUOIIAUT
SJ91ep\ pue|u|

"spuewap Jasl|1}4e) pue uolebLul asiwiuIiW 1alem
104 pUBWSP By} 90NpaJ 0} SO UIYHM S99} DAIJEU JO UOIJUDISY

S3HNSVAN LNFWIOVNVIN

SNOILVOILSIAN|
H3H1dN4

‘speod pue

syedied ‘sAemanLip

‘sjooJ |eljusplsel
JO eaJe aoeyns
paseaJoul ybnouyy
Jayempunoub ojul
|lejuted jo abaeyoau

S1OVdA| TVILNILOd

‘parosloud
aJe sanjeA

S3IAILO3raQ
IVLINIANOHIANS

HOL1OV4

squawido|lana |eAoH 8B
dnlueg ‘peoy dnAusag t7/ pue | | s30T
JJdodaH uUBWSSassYyY |BaUusUIUOJIAUS

4vose L




|BauswiuoJaus

W=

c9

P27 A4 |[RauswiuodIAug Og9e

‘Ayijenb Jayem Buisesuoul

sny3 ‘uoijesyjiyur 03 Joud sjusuinu jo Buidduis abeanosus

0} se10ads [e00| yum pejelebon aq ||Im suiseq uoljusle(

pue ‘SJUSAS JOoUlW JOJ JJOUNI SAISSSI PEOI JOJ 92INO0S 1B

uoljedjiyul 8yl pie |Im waisAs padid peos ayy ojul syd abeseos jo
uolzejusws|dwi 8y} ‘enss| Ue S| auolsaul| J0 douasald 8yl aIaypn
syusuinu dn axey

0} Ajijiqe J1ay) Joj palos|es pue saloads aAljeu yiim pejelebon oq
[IIM suiseq ay] -juswdojeasp ay3 Inoybnouyy peiedo| Ajjeoibeielis
pue seale SOd UIYHM suiseq uoljualal-olq paieiaban juswa|dw|
‘obels |erosdde uoisialpgns

je paiedeud oq [Im ue|ld Juswaebeuely J9IBAA UBQIN Uy
‘sjueln|jod

0} @aJunsodxa bBunpas Ag Ayenb usyem oaosdwi 03} pasn
aq ||Im s82130e.4d Juswebeuew 1s9q |BINIONIIS-UOU puB |eIN}oNIIg
‘MDD 8Y3 10§ Jay4nq adij puejiam pajelbaiul

W Gz 8y} 4o uoisinoid sy} se ||am se ue|d juswabeuely Jayng

S3HNSVAN LNFWIOVNVIN

SNOILVOILSIAN| S3IAILO3raQ
S1OVdA| TVILNILOd HOL10V]

H3H1dN4 IVLINIANOHIANS

squawido|lana |eAoH 8B
dnlueg ‘peoy dnAusag t7/ pue | | s30T
JJdodaH uUBWSSassYyY |BaUusUIUOJIAUS

4vose L



7 Limitations

This report is produced strictly in accordance with the scope of services set out in the
contract or otherwise agreed in accordance with the contract. 360 Environmental makes
no representations or warranties in relation to the nature and quality of soil and water
other than the visual observation and analytical data in this report.

In the preparation of this report, 360 Environmental has relied upon documents,
information, data and analyses (“client’s information”) provided by the client and other
individuals and entities. In most cases where client’s information has been relied upon,
such reliance has been indicated in this report. Unless expressly set out in this report,
360 Environmental has not verified that the client’s information is accurate, exhaustive or
current and the validity and accuracy of any aspect of the report including, or based
upon, any part of the client's information is contingent upon the accuracy,
exhaustiveness and currency of the client’s information. 360 Environmental shall not be
liable to the client or any other person in connection with any invalid or inaccurate aspect
of this report where that invalidity or inaccuracy arose because the client’s information
was not accurate, exhaustive and current or arose because of any information or
condition that was concealed, withheld, misrepresented, or otherwise not fully disclosed
or available to 360 Environmental.

Aspects of this report, including the opinions, conclusions and recommendations it
contains, are based on the results of the investigation, sampling and testing set out in
the contract and otherwise in accordance with normal practices and standards. The
investigation, sampling and testing are designed to produce results that represent a
reasonable interpretation of the general conditions of the site that is the subject of this
report. However, due to the characteristics of the site, including natural variations in site
conditions, the results of the investigation, sampling and testing may not accurately
represent the actual state of the whole site at all points.

It is important to recognise that site conditions, including the extent and concentration of
contaminants, can change with time. This is particularly relevant if this report, including
the data, opinions, conclusions and recommendations it contains, are to be used a
considerable time after it was prepared. In these circumstances, further investigation of
the site may be necessary.

Subject to the terms of the contract between the Client and 360 Environmental Pty Ltd,
copying, reproducing, disclosing or disseminating parts of this report is prohibited
(except to the extent required by law) unless the report is produced in its entirety
including this page, without the prior written consent of 360 Environmental Pty Ltd.
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