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1 INTRODUCTION

1.1 Site Location

The East Wanneroo Precinct 8 Structure Plan has been developed to guide urban development in the
Precinct from rural and semi-rural properties to urban development. The area is located in the City of
Wanneroo, approximately 20km north of Perth (Figure 1).

The precinct is generally bound by Coogee Road to the north, Pinjar Road and Mornington Drive to
the west, Pinelake Trail and rural land to the east and Mariginiup Lake to the south.

1.2 Wetlands in Precinct 8

East Wanneroo Precinct 8 contains two lakes that have been identified as being significant
environmental features within the Precinct, ie. Mariginiup Lake and Little Mariginiup Lake. Both lakes
are within Bush Forever Site 147 ‘Mariginiup Lake and Adjacent Bushland, Mariginiup’. The northern
part of Mariginiup Lake is included in the Structure Plan and Little Mariginiup Lake is wholly within the
Structure Plan Area (Figure 2).

13 Background

Planning for East Wanneroo has been undertaken over a number of years. The Western Australian
Planning Commission (WAPC) released the East Wanneroo Structure Plan and accompanying report
in January 2011. Precinct 8 is located in the north-west corner of the Structure Plan area with a
significant portion identified as suitable for potential urban development. The site has been
recognised in the WAPC Directions 2031 and Beyond and the draft Outer Metropolitan Perth and Peel
Sub- Regional Strategy as an “Urban Expansion Area 2011-15".

The East Wanneroo District Structure Plan guides the progressive urbanisation of East Wanneroo in
response to the proposals set out in the North-West Sub-regional Planning Framework 2018. The
Western Australian Planning Commission (WAPC) released the final East Wanneroo District Structure
Plan (EWDSP) and accompanying report in August 2021 (DPLH, 2021). Precinct 8 is located in the
central western part of the Structure Plan and has been identified as suitable for potential urban
development (Plate 1).

Plate 1: East Wanneroo District Structure Plan (DPLH, 2021)
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The District Structure Plan identifies areas of bushland to be retained as Parkland, including Mariginiup
Lake and Little Mariginiup Lake.

A Structure Plan for Precinct 8 to further facilitate the urban development has been prepared
(Appendix 1).

The requirements for a Structure Plan in the Precinct include the definition of appropriate buffers in
a Wetland Buffer Assessment and prepare a Foreshore Strategy for Mariginiup Lake and Little
Mariginiup Lake. The definition of the Foreshore Strategy, in accordance with the District Structure
Plan (DSP) is:

A foreshore strategy details the proposed functions, broad development layout and
conservation areas within the foreshore reserve (WAPC, 2021).

1.4 Scope of Works

14.1 Wetland Buffer Assessment

The Wetland Buffer Assessment will address the following:

e Description of the wetlands within the Precinct;

e Description of the area adjacent to the wetlands within the Precinct;

e Assessment of the potential risk to the wetlands from future urban development; and

e Assessment and determination of a suitable wetland buffer using guidance material from the
EPA Guidance Statement No. 33.

1.4.2 Foreshore Strategy

The Foreshore Strategy will address the following:

e Identification of parts of the foreshore that need to be protected, ie. areas of good quality
native vegetation or fauna habitat;

e Identification of the likely land uses required in the foreshore/buffer next to residential
development; and

e A description of the proposed land uses within the foreshore including public recreation,
stormwater drainage potential, revegetation strategy.
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2 LEGISLATION, POLICY AND GUIDELINES

The following legislation, policy and guidelines have been considered during this environmental
assessment and will guide the required and expected management outcomes from Commonwealth,
State and Local government agencies.

2.1 State Legislation

211 Zoning

The Structure Plan area is currently mostly zoned ‘Urban Deferred’, with a small area of Rural and the
Bush Forevers site reserved as Parks and Recreation in the Metropolitan Region Scheme (MRS)
(National Map, 2023) and ‘Rural Resource’ under the City of Wanneroo District Planning Scheme 2
(WAPC, 2001).

2.1.2 Environmental Protection Act 1986

Planning schemes together with their amendments are required to be referred to the Environmental
Protection Authority (EPA) by the responsible authority for a decision by the EPA on whether to assess
them under the formal environmental impact assessment (EIA) process.

213 Biodiversity Conservation Act 2016

The Biodiversity Conservation Act 2016 (BC Act) protects all native species and threatened ecological
communities The BC Act recognises that activities involving the taking of flora or fauna (other than
threatened species) and the disturbing of fauna (including threatened species) that are approved
under the EP Act do not require further approval under the BC Act, if they are undertaken in
accordance with any biodiversity conservation conditions that are applied to an authorisation. These
activities include clearing of native vegetation done in accordance with an implementation decision
under Part IV of the EP Act.

2.2 State Policy and Guidance

2.2.1 State Planning Policy No. 2.8 Bushland Policy for the Perth Metropolitan Region

SPP 2.8 in conjunction with Bush Forever (Government of Western Australia, 2000) seeks to ensure
the protection of at least 10 per cent of the original extent of each vegetation complex within the
Perth Metropolitan Region. SPP 2.8 was developed to ensure that bushland protection and
management issues were appropriately addressed and integrated as a part of future land use. Bush
Forever identified approximately 51,200 hectares of regionally significant vegetation for retention.
The management of these areas include reservation and acquisition by the State government,
negotiated planning solutions with owners who are seeking urban and/or industrial development and
advice, assistance and incentive programs to support private conservation.

Bush Forever Site 147 forms part of the Structure Plan Area.

222 State Planning Policy No. 2.9 Water Resources

SPP 2.9 aims to ensure the protection and appropriate management of water resources in line with
state guidelines is included within the planning framework. The broad aims of this policy are to:
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e Protect, conserve and enhance water resources.

e Assist in ensuring the availability of suitable water resources to maintain essential
requirements for human and other biological life and to maintain or improve the quality and
quantity of water resources.

e Promote and assist in the management and sustainable use of water resources.

As a part of implementing this policy, the Better Urban Water Management (WAPC 2008) framework
was developed. This framework provides detail on how water resources should be considered at each
stage of planning by identifying the various actions and investigations required with regard to regional
and local planning strategies, town planning schemes, structure plans, subdivisions, strata subdivision
and development applications (WAPC 2008).

223 Environmental Protection Authority Guidance Statement No 33 Environmental Guidance
for Planning and Development (EPA 2008)

The purpose of EPA Guidance Statement No.33 Environmental Guidance for Planning and
Development is to outline the significance of environmental factors and provide the key definitions
associated with the environmental factors. This document is primarily targeted at ensuring
environmental factors are considered in line with the EPA’s principals and objectives and within the
planning framework. In particular, EPA Guidance Statement No.33 Environmental Guidance for
Planning and Development aims to:

e Provide an overview to environmental protection processes and information;

e Describe the referral and environmental impact assessment process and process under Part
IV of the EP Act; and

e Provide the EPA’s position and advice on a range of environmental factors, outlining how to
protect, conserve and enhance the environmental values.

The purpose of Part B4: Wetlands relating to wetlands is of relevance to this project where it relates
to the lakes that could potentially be impacted by the proposed development of Precinct 8. Guidance
Statement 33 outlines the principles for the protection of wetlands including identification, mitigation
and management.

224 Water Notes, Wetland Buffers (WRC 2000)

This document was produced by the Waters and Rivers Commission (WRC) as part of a series of
information fact sheets. It discusses the importance of buffers around wetlands to ensure that healthy
wetland ecosystems are maintained and protected. The width for wetland buffers depends on the
purpose for separation and includes objectives such as:

e maintain ecological processes and major food-webs
e protection from nuisance insects

e reduce nutrient inputs

e pollution protection (heavy metals)

e protection from rising salinity

e minimise sedimentation

e protection of groundwater.
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The buffer widths provided are only guidelines and do not represent statutory requirements of the
Commission.

2.25 Position Statement: Wetlands (WRC, 2001)

This position statement was prepared to clarify the Commission’s position on the management and
protection of wetlands of the Swan Coastal Plain and how this relates to development in the region.

It provides information relating to wetland type, evaluation and management based on the systems
developed by the Semeniuk Research Group for wetland classification on the Swan Coastal plain (Hill
et al., 1996). It also discusses wetland buffers and land use with recommendations for buffer widths
depending on the purpose of the buffer and the surrounding land use.

2.2.6 Position Statement 4; Environmental Protection of Wetlands (EPA, 2004)

Position Statement 4 defines important values and functions of wetlands and establishes principles
for the environmental protection of wetlands in general (EPA 2004).

The Position Statement provides a set of principles for the protection of wetlands to be used by natural
resource managers, landowners and managers when addressing wetland impacts and management.

2,27 Protocols For Proposing Modification to the ‘Geomorphic Wetlands Swan Coastal Plain’
Dataset (DEC, 2006)

This document outlines the DEC protocol for updating the Geomorphic Wetlands Swan Coastal Plain
dataset. The dataset is identified and utilised by the OEPA and DPI as a basis to guide planning and
decision making (DEC 2006).
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3 EXISTING ENVIRONMENT

3.1 Wetland Management Category

The two lakes in the Structure Plan area, Mariginiup Lake (Unique Feature Identifier (UFI) 7953) and
Little Mariginiup Lake (UFI 8161) (Figure 5) are both mapped as Conservation Category wetlands.
Conservation Category wetlands are considered the highest priority wetlands (EPA, 2008). The EPA’s
objective for these wetlands is to preserve and protect the existing conservation values of the
wetlands through various mechanisms including:

e Reservation in National Parks,

e Crown reserves and State owned land,

e Protection under Environmental Protection Policies, and
e Wetland covenanting by landowners (EPA, 2008).

No development or clearing is considered appropriate in Conservation Category wetlands.
3.2 Land Use

Earliest available aerial photography for the site from 1965 shows that the site contains a mix of
cleared and vegetated areas along the margins of both lakes (Plate 2) (Landgate, 2024). The outer
edge of Mariginiup Lake has been cleared of native trees and shrubs. Both lakes contain surface water
in the 1965 aerial photograph.

Plate 2: Historical Aerial Photograph from 1965

Source: Landgate, 2024

In the aerial from 1983 Little Mariginiup Lake appears to be much drier and is likely to have been
drained into Mariginiup Lake from the south-western corner. Little Mariginiup Lake is completely
cleared (Plate 3). The buffer area around Mariginiup Lake remains partly cleared and partly vegetated.

The main body of Mariginiup Lake is predominantly an open waterbody with very little to no emergent
reeds.

10485_021_jc V2 9



Plate 3: Historical Aerial Photograph from 1983

Source: Landgate, 2024

Little Mariginiup Lake is contained within Lot 802 Mariginiup Road (Plate 4). The lot is predominantly
cleared and contains Kikuyu Grass on the lake bed and some clumps of trees around the margin of the
lake and some poor quality native vegetation at the southern end. The photo shows a man-made
drain connecting Little Mariginiup Lake to Mariginiup Lake to the south-west. Little Mariginiup Lake
has rarely if ever contained above-ground water in the last 20 years.

Plate 4: Lot 802 with Little Mariginiup Lake

The northern portion of Mariginiup Lake within the Structure Plan area is mostly contained in Lot
14328 Pinjar Road with the margins of the lake contained in several fringing lots that extend into the
lake (Plate 5). The main body of the lake has areas of open water as well as dense native sedges. The

10485_021_jc V2 10

sedges and reeds have increased in the body of the lake over time from very little to none in 2000 to
more than half at the northern end of the lake in 2023. Flooded Gum trees occur around the perimeter
of the lake.

Plate 5: Lot 14328 and Mariginiup Lake

Current Land use of the lots that fringe the two lakes is shown in Table 5.

Table 5: Land Use adjacent to the Lakes

Lot Land Use

42 Pinjar Road Mostly cleared with some native trees

302 Pinjar Road Cleared

303 Pinjar Road Vegetated with a central cleared strip with sandy path
1 Pinjar Road Mostly sheds and cleared areas

39 Pinjar Road Cleared with some trees

11142 Ranch Road Cleared with some native Flooded Gums

5 Ranch Road Southern portion partially vegetated

6 Ranch Road Southern portion with native vegetation

11 Ranch Road Three-quarters with native vegetation, one quarter cleared
10 Ranch Road Mostly native vegetation

There is currently very little to no public use of the lake areas due to the private ownership of lots in
and around the lakes preventing ready access for the public. Mariginiup Road that borders the eastern
side of Little Mariginiup Road is unconstructed and is only accessible to 4WD vehicles.
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3.3 Heritage

3.3.1 Aboriginal Heritage

There is one Aboriginal Heritage Site mapped in the Structure Plan Area being Site 3741, Mariginiup
Lake (DPLH, 2023) (Appendix 3). There is also a Lodged Heritage Site mapped on the boundary of the
Structure Plan area, which is Place 28616 Mariginiup Lake Scarred Tree, located on the southern
boundary of the Structure Plan area on the western side of Mariginiup Lake (Appendix 3). The Heritage
Place as been lodged but is not yet assessed under Section 5 of the Aboriginal Heritage Act 1972.

3.3.2 European Heritage

Heritage sites can be listed under the following lists/registers:

e World Heritage Sites;

e National Heritage Sites;

e Commonwealth Heritage Sites;

e Sites on the register of the National Estate;

e Sites on the Western Australian Heritage Council Register; and
e Sites listed in the City of Wanneroo Scheme Heritage List.

There are no listed Heritage Sites or Interim Heritage Sites on the site (National Map, 2023; Heritage
Council of Western Australia, 2023; DCCEEW, 2023, City of Wanneroo, 2023).

34 Topography

The lakes are flat with an elevation of 42m Australian Height Datum (AHD) (Figure 2). The buffers
slope up to 46 mAHD and then the upland vegetation to be retained as part of the buffers to the lakes
in Bush Forever Site 147 is at a maximum of 56mAHD (Figure 2).

3.5 Geology and Soils

3.5.1 Geology

The site is mapped as part of the Spearwood System which has the highest relief of the dune systems
on the Swan Coastal Plain (Bolland, 1998). The Spearwood system consists of slightly calcareous
Aeolian sand remnant from leaching of the underlying Pleistocene Tamala limestone (Davidson, 1995).

3.5.2 Soils

Three Spearwood soil units are mapped on the site and are described as follows:

e Karrakatta Sand Yellow Phase (211Sp_Ky) which are on low hilly to gently undulating terrain
and are yellow sand over limestone at 1-2 m (DPIRD, 2024), mapped in upland areas in the
buffer to the lakes;

e Spearwood seasonal swamps Phase (211Sp_Ws) which are depressions with free water in
winter made up of humus podzols and peat (DPIRD, 2024) which is mapped over the margins
of Mariginiup Lake and over all of Little Mariginiup Lake; and

e Spearwood permanent lakes and swamps phase (211Sp_Wp) which are depressions with
humus podzols and peats around the edges often with some diatomite (DPIRD, 2024)
associated with Mariginiup Lake.
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3,53 Acid Sulphate Soils

The soils of Mariginiup Lake and Little Mariginiup Lake are mapped as ‘High to Moderate’ risk <3m
from the surface (Plate 6).

Plate 6: Acid Sulphate Soil Risk Mapping

Risk Class
. 1 - High to moderate risk of ASS occuming within3m of natural soil suface
|:| 2 — Moderate to low risk of ASS occurning within 3m of natural soil surface but high to moderate sk of ASS beyond 3m of natural soil surface

Source: National Map, 2023

3.6 Vegetation

3.6.1 Vegetation Complex

The vegetation on the lakes is mapped in the Pinjar Complex, broadly described as:

Vegetation ranges from woodland of Eucalyptus marginata (Jarrah) - Banksia species to a
fringing woodland of Eucalyptus rudis (Flooded Gum) - Melaleuca preissiana (Moonah) and
sedgelands (Heddle et al., 1980).

3.6.2 Vegetation Types

Vegetation in the Lakes and buffer areas is described as:

o BF Lake: Lakebed is likely to be dominated by Baumea articulata with scattered Corymbia
calophylla (Marri), Eucalyptus rudis (Flooded Gum) and Melaleuca rhaphiophylla (Paperbark)
as per the description in Bush Forever (Government of Western Australia, 2000), associated
with the Lakes;

o JfPa Upland areas are described as scattered clusters of coloniser species Jacksonia
furcellata (Grey Stinkwood). The understorey is dominated by the annual native species
Podotheca angustifolia (Sticky Longheads) with the occasional Corynotheca micrantha (Sand
Lily) (Tranen, 2011), associated with the uplands in Lot 802;
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e BF Uplands: Uplands included in Bush Forever and described as Eucalyptus marginata Open
Woodland to Open Forest; Banksia attenuata and B. menziesii Low Open Woodland to Low
Open Forest (Government of Western Australia, 2000), associated with the upland vegetation
in Lots 10 and 11;

e BaBm(Af) Banksia attenuata/ B. menziesii/Allocasuarina fraseriana Low Open Woodland over
Xanthorrhoea preissii/ Hibbertia hypericoides Low Shrubland over Mesomelaena
pseudostygia/Alexgeorgea nitens Sedgeland (PGV Environmental, 2023a), associated with
upland vegetation on Lot 6; and

e Cleared areas in the remaining buffers to Lake Mariginiup (Figure 4).

3.6.3 Vegetation Condition

The condition of the vegetation was assessed according to the system devised by Keighery and
described in Bush Forever (Government of Western Australia, 2000) (Table 1).

Table 1: Vegetation Condition Rating Scale

Condition Description
Pristine Pristine or nearly so, no obvious signs of disturbance.
Excellent Vegetation structure intact, disturbance affecting individual species and weeds are

non-aggressive species.

Vegetation structure altered, obvious signs of disturbance.
Very Good For example, disturbance to vegetation structure caused by repeated fires, the
presence of some more aggressive weeds, dieback, logging and grazing.

Vegetation structure significantly altered by very obvious signs of multiple disturbance.
Retains basic vegetation structure or ability to regenerate it.

Good For example, disturbance to vegetation structure caused by very frequent fires, the
presence of some very aggressive weeds at high density, partial clearing, dieback

and grazing.

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

For example, disturbance to vegetation structure caused by very frequent fires, the
presence of very aggressive weeds, partial clearing, dieback and grazing.

Degraded

The structure of the vegetation is no longer intact and the area is completely or
Completely | almost completely without native species. These are often described as ‘parkland
Degraded cleared’ with the flora comprising weed or crop species with isolated native trees or
shrubs.

Source: Government of Western Australia, 2000.

Due to previous clearing the Lakes and buffers are rated as Degraded and Completely Degraded. Parts
that have regenerated do not have the diversity that would reflect the original vegetation and have a
high level of weeds and is in Degraded condition. The remainder of the buffer that is cleared is
Completely Degraded. The upland vegetation in Bush Forever site 147 is in Good to Degraded
condition in Lot 11 and Very Good to Excellent in Lot 10.

3.7 Fauna

3.7.1 Habitat

The buffer and lake area contain cleared areas as well as vegetation that provides open woodland and
sedgeland fauna habitats. The sedgeland habitat provide habitat for birds, amphibians and other
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sedgeland species. Mariginiup Lake also contains open water that provides habitat to waders and
other wetland species. Fauna habitat in upland areas is mostly cleared with some parkland cleared
areas with Eucalyptus rudis (Flooded Gum) and some Banksia woodlands in the Bush Forever site west
of Little Mariginiup Lake. The woodlands provide habitat for birds, kangaroos and small terrestrial
fauna species (PGV Environmental, 2013; Emerge, 2018a).

Fauna habitat can be assessed using a number of factors including, the size of the habitat, the level of
habitat connectivity, availability of specific resources (e.g. tree hollows) and overall vegetation quality.
The habitat was assessed according to the categories in Table 2.

Table 2: Fauna Habitat Value

Habitat Value Description
These areas closely approximate the vegetation mix and quality that would
High Quality have been in the area prior to any disturbance. The habitat has connectivity
Fauna Habitat with other habitats and is likely to contain the most natural vertebrate fauna
assemblage.

These areas show minimal signs of disturbance (e.g. grazing, clearing,
fragmentation, weeds) and generally retain many of the characteristics of the

Very Good Fauna habitat if it had not been disturbed. The habitat has connectivity with other

Habitat habitats and fauna assemblages in these areas are likely to be minimally
affected by disturbance.
These areas showed signs of disturbance (e.g. grazing, clearing,
Good Fauna frag.mer?tz?tion, weeds) but.generally retain rTmany of the char.a(.:teristtics of the
Habitat habitat if it had not been disturbed. The habitat has connectivity with other

habitats and fauna assemblages in these areas are likely to be affected by
disturbance.

These areas showed signs of significant disturbance. Many of the trees,
shrubs and undergrowth are cleared. These areas may be in the early
succession and regeneration stages. Areas may show signs of significant
grazing, contain weeds or have been damaged by vehicle or machinery.

Disturbed Fauna

Habitat . . . .
Habitats are fragmented or have limited connectivity with other fauna
habitats. Fauna assemblages in these areas are likely to differ significantly
from what might be expected in the area had the disturbance not occurred.
These areas often have a significant loss of vegetation, an abundance of
. weeds, and a large number of vehicle tracks or are completely cleared.
Highly Degraded g P ¥

Limited or no fauna habitat connectivity. Faunal assemblages in these areas
are likely to be significantly different to what might have been in the area
pre-disturbance.

From: Coffey Environments, 2009

Fauna Habitat

The Open Woodland and Sedgeland habitat in and round the lakes has limited connectivity and is
considered to be Disturbed Fauna habitat. The Open Water habitat is generally protected by the
wetland buffer and is considered to be Very Good Fauna Habitat. The cleared areas are Highly
Degraded Fauna Habitat.

There is likely to be a paucity of native mammals present in buffer areas as has been the case for most
fragmented urban bushland remnants. Mariginiup Lake, although impacted by clearing and high
nutrient levels (Pentium Water, 2023), is likely to have significant habitat values for wetland bird
species but Little Mariginiup Lake has been impacted by drainage and does not contain permanent
water so is likely have highly impacted fauna habitat values.
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3.8 Hydrology

Groundwater is at approximately 41 to 43mAHD which is approximately 11-21m below the surface
and generally flows to the west (DWER, 2023b).

Both lakes have been identified as being groundwater dependent without defined surface water flows
in high rainfall events (Pentium Water, 2023).

Lake level monitoring of Lake Mariginiup has been undertaken since 1954 at a single surface water
monitoring site (WIR ID 6162577) on a roughly monthly basis since 1954 (DWER, 2024). Monitoring
since 2002 indicates lake levels have ranged from dry to 0.45m of water in 2003 (DWER, 2024)
(Appendix 4). Historically (between 1978 and 1999) Little Mariginiup Lake had approximately 0.8m of
surface water seasonally however aerial photographs indicate that Little Lake Mariginiup does not
contain water most of the time (Landgate, 2024).

10485_021_jc V2 16

4 WETLAND BUFFER ASSESSMENT

4.1 Wetland Function Area

The Wetland Function Area is defined in the Guideline for Development of Wetland Buffer
Requirements (WAPC, 2005) as “the spatial boundary of the wetland. It normally would include the
wetland itself and the wetland vegetation”.

The wetland function area for Mariginiup Lake is well defined, however the function area for Little
Mariginiup Lake is difficult to define, as the shoreline to the lake is somewhat diffuse. For the purposes
of this Wetland Buffer Assessment the wetland function area is defined as the area mapped as wetland
by the DBCA.

4.2 Role of the Buffer

Wetland buffers are defined as the transition zone between the wetland and the surrounding land
use. Buffers are measured from the wetland boundary as shown in Figure 4.

The role of the wetland buffer is to maintain the ecological processes, values and functions of the
wetland and to protect the wetland from potential adverse impacts (EPA, 2008). Buffers can help
protect people from potential nuisance and disease-carrying insects including midges and mosquitoes.

4.3 Existing Wetland Buffers

Mariginiup Lake and Little Mariginiup Lake are within Bush Forever Site 147 ‘Mariginiup Lake and
Adjacent Bushland, Mariginiup’. The boundary of the Bush Forever site provides a buffer of between
50m to greater than 200m to most of the lakes with the exception of a small area where Lot 801 Ranch
Road is within 30m of Little Mariginiup Lake and Lot 1 Pinjar Road is just under 40m from the mapped
wetland boundary.

The buffer to Mariginiup Lake is half cleared or completely degraded land and half with some native
vegetation. The buffer around Little Mariginiup Lake is mostly cleared and completely degraded, with
good quality native vegetation on upland areas on Lots 10 and 11 Ranch Road.

The adequacy of these existing buffers is assessed in Section 4.5.
4.4 Threats to the Wetlands

The following sections outline the potential threats to the overall environmental values and ecological
function of the Lakes.
44.1 Impact on Vegetation

Development of the Structure Plan area does not propose to clear any vegetation in the lakes or in
the buffer areas. Therefore the wetland vegetation will not be directly impacted by the proposed
adjoining development.
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4.4.2 Hydrological Impacts
4.4.2.1 Groundwater Levels

Clearing and urban development typically gives rise to an increase in groundwater recharge and a
decrease in evapotranspiration, leading to a rise in groundwater levels. The magnitude of this rise
depends on local factors including the area and type of vegetation cleared. The LWMS prepared for
the Precinct 8 Structure Plan models the cumulative impact of development in other precincts within
the catchment of both lakes (Pentium Water, 2023). The modelling predicts that Mariginiup Lake and
Little Mariginiup Lake both have capacity to reach a depth of greater than 2m without overtopping
their banks and therefore will not present a flood risk to adjacent properties.

4.4.2.2 Water Quality

Surface water occurs year round in Mariginiup Lake and is mostly to always absent in Little Mariginiup
Lake. There is a risk from future development of overland stormwater flows transporting rubbish,
nutrients and other contaminants into the lakes, impacting on water quality.

Additionally residential development can impact on groundwater quality with infiltration of nutrients
and contaminants into the groundwater. However the direction of groundwater flow is from the east
to the west, away from both lakes (Pentium Water, 2023). In addition, the LWM and Structure Plan
provide for the management of runoff through bioretention basins that improve stormwater water
quality close to source.

Studies undertaken for the LWMS indicate that the standing water in Lake Mariginiup is strongly acidic,
with the average pH exceeding ANZECC (2000) Wetland guidelines for slightly — moderate disturbed
ecosystems (Pentium Water, 2023). Additionally, nutrients such as Total Nitrogen and Total
Phosphorus exceeded relevant guideline values (Pentium Water, 2023). The LWMS identifies
groundwater monitoring and contingency measures as part of UWMPs.

443 Acid Sulphate Soils

Acid sulphate soils (ASS) are wetland soils and unconsolidated sediments that contain iron sulphides
which, when exposed to atmospheric oxygen in the presence of water, form sulphuric acid. ASS form
in protected low energy environments such as barrier estuaries and coastal lakes and commonly
occurs in low-lying coastal lands such as Holocene marine muds and sands. When disturbed, these
soils are prone to produce sulphuric acid and mobilise iron, aluminium, manganese and other heavy
metals. The release of these reaction products can be detrimental to biota, human health and built
infrastructure (WAPC, 2011).

Acid Sulphate Soils are associated with the Lakebeds and may extent into buffer areas and if not
treated appropriately may adversely impact on the Lake water quality, including the potential release
of heavy metals.

444 Access

Uncontrolled access through the wetland vegetation from the development can negatively impact on
wetland values. Physical movement in the buffer and on the edge of the Lakes can impact on wetland
vegetation and create compacted areas on informal paths. Mariginiup Lake is considered too wet and
inhospitable (dense reeds and snakes) to attract the public to enter the body of the lake.
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The wetland buffer and lakes have a significant weed burden at present and uncontrolled access may
further increase weeds or introduce new invasive species.

44,5 Edge Effects

Edge effects on wetlands and other bushland areas in the Perth region have traditionally been
managed primarily by separation through the provision of buffers. The cause of edge effects include:

e Litter (windblown, casual littering and illegal dumping) impacting on vegetation;
e Weed vectors;

e Increased noise;

e Light pollution; and

e Human recreation.

Protection against many edge effects can be provided by means other than a wide buffer such as
barriers (fences, swales etc.) and surveillance. The most effective protection from edge effects is
considered to be a combination of distance separation and barriers.

4.4.6 Weeds

The buffer around Mariginiup Lake contains a large amount of completely degraded dominated by
weeds. Therefore the impact of development on increasing weeds into the lake is not likely to be
exacerbated.

Weeds can be spread by wind, animals, humans (on footwear etc.), vehicles and by vegetative growth.
Little Lake Mariginiup consists almost entirely of grassy weeds such as Kikuyu. Therefore,
development around the lake will not increase the weed burden in the lake bed.

4.4.7 Fire

Fire can increase with additional human access however the wetland is already in an exposed site near
housing. The lakes have been subject to recent bushfires in November 2023. The fire started well to
the east of the Structure Plan area.

4.4.8 Feral Animals

The wetland vegetation is highly likely to already be home to an abundance of rabbits, mice, rats, feral
cats and foxes.

The proposed development may increase the number of feral animals attracted to an increased
number of rubbish bins within the future development.

The setback distance would not have any impact on cats, foxes or rabbits impacting on the wetland as
these animals can roam over large distances.

4.4.9 Domestic Pets

Domestic pets are likely to increase as a result of the development of the surrounding area. Domestic
pets can impact on wildlife, particularly birds that frequent the Lakes for foraging and breeding.
Outdoor domestic cats and feral cats are known predators and have a substantial impact on native
birds, with statistics indicating that 546 million mammals, birds and reptiles are killed by outdoor pet
cats in Australian every year (Legge et al., 2020).

Dogs, both off and on lead can also impact on wildlife by the following:
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e Physical and temporal displacement:
— The presence of dogs causes wildlife to move away, temporarily or permanently
reducing the amount of available habitat in which to feed, breed and rest.
— Animals become less active during the day to avoid dog interactions.
— The scent of dogs repels wildlife and the effects remain after the dogs are gone.
e Disturbance and stress response
— Animals are alarmed and cease their routine activities. This increases the amount of
energy they use, while simultaneously reducing their opportunities to feed. Repeated
stress causes long-term impacts on wildlife including reduced reproduction and
growth, suppressed immune system and increased vulnerability to disease and
parasites.
e Indirect and direct mortality
- Dogs transmit diseases (such as canine distemper and rabies) to and from wildlife.
— Loose dogs kill wildlife.
e Water quality impacts as dog waste can pollute water.

4.5 Recommended Buffer Width

The proposed Structure Plan retains the buffers to the Lakes consistent with the Bush Forever Site 147
boundary. The majority of the Lakes have a 50m to 100m buffer with two small areas providing a 35-
40m buffer (Appendix 2). The Structure Plan also shows roads around the perimeter of the buffers
which provides additional separation from the development to the wetland.

The wetland buffer assessment in this report concludes that the buffers provided by the Bush Forever
site are sufficient to avoid or mitigate any future threats to the wetland from the future development
of the Structure Plan area.
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5 FORESHORE STRATEGY

5.1 Objective

The Foreshore Strategy has been developed to guide the provision of amenity within the foreshore
reserve areas while ensuring that management measures are in place to protect and enhance the
wetland values of the lakes.

The Foreshore Strategy broadly provides overarching guidance for the management of the following:

e Retention of Native Vegetation

e Rehabilitation;

e Management of public access and amenity; and
e Provision of Ecological linkages.

5.2 Vegetation Retention

Vegetation within Mariginiup Lake will be retained in its current condition.

Native vegetation in the buffer to the lakes on Lots 303 Pinjar Road and Lots 5, 6 10 and 11 Ranch
Road will be retained and fenced off to prevent uncontrolled public access. Pedestrian paths will be
provided through areas of native vegetation as part of the public access network. The alignment of
paths should follow existing firebreaks or sandy tracks rather than the clearing of any good quality
native vegetation.

Interpretative signage should be installed around the boundary of areas of native vegetation to
provide the public with information about the ecology of the area.

5.3 Rehabilitation

The foreshore area of both lakes and Little Mariginiup Lake itself provide many opportunities to
improve the ecological values by rehabilitating with native vegetation. The areas selected for
rehabilitation should focus on filling in the gaps between existing areas of native vegetation and the
core lake areas as well as the bed of Little Mariginiup Lake. Rehabilitation should also focus on
improving the north-south ecological linkage proposed in the Structure Plan.

Any proposed rehabilitation should not increase the bushfire hazard levels for existing and future
residents of the area.

Details of rehabilitation should be provided in a Foreshore Management Plan to be prepared at
subdivision stage. The FMP would address the following:

e Areas to be rehabilitated;

e Current site conditions including weeds, position in the landscape, existing vegetation and
evidence of soil alteration/degradation;

e Any site preparation required including weed management, soil management (ie ripping in
compacted areas) and feral pest management;
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e Locally endemic species that are suited to the position in the landscape (ie if the rehabilitation
is in the Lake, transitional zone to the Lakes or uplands);

e Planting plans with appropriate species;

e Proposed monitoring;

e Contingency plans; and

e Completion criteria.

5.4 Public Amenity

The existing condition of the foreshore reserve areas provide an opportunity to create public amenity
within the lake environment. Public amenity considered suitable for the area includes:

e Walking paths, boardwalks and cycleways within the buffers, located where possible on
existing tracks;

e Provision of seating areas within view corridors for birdwatching;

e Grassed picnic areas within cleared areas in the buffer;

e Dog exercise areas off and on-lead;

e Educational signage along the pathways.

Little Mariginiup Lake provides a better opportunity for dog exercise as it is mostly a grassed area and
there is very little native wildlife that dogs could impact on.

5.5 Ecological Linkage

The Lakes are part of a north-south linkage proposed in the DSP and Precinct 8 Structure Plan that
links the Lakes to Lake Adams to the north. The linkage should be considered when determining the
location of rehabilitated areas to enhance the linkage.

The cleared south-west quarter of Lot 11 Ranch Road should be a focus for revegetation to improve
the ecological linkage.
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6 CONCLUSION

The Wetland Buffer Study concluded the following with regards to the current state of the Lakes and
buffers:

e The Lakes and associated buffers have largely been cleared in the past with the exception of
some upland vegetation;

e The body of Mariginiup Lake has changed from open water in 2000 to more than half with
emergent sedges and reeds in 2023;

e  Mariginiup Lake provides important habitat for waterbirds;

e Little Mariginiup Lake is mostly grassed parkland with very little to no surface water
throughout the year; and

e The quality of the water in Lake Mariginiup is impacted by surrounding land use and has higher
levels of nutrient and a higher pH than relevant guidelines.

The following threats to the wetlands have been considered:

e Direct impacts due to inadvertent clearing;

e Impacts on groundwater and surface water quality and quantity;
e Impacts due to uncontrolled access;

e Edge effects such as weed vectors, rubbish, noise and light;

e Weeds and increase weed vectors;

e Increased fire regimes;

e Impact of increased populations of feral animals; and

e Impacts of domestic pets.

The wetland buffer width proposed in the Structure Plan was assessed being sufficient to avoid or
mitigate any future threats to the wetland from the future development of the Structure Plan area.
The Structure Plan also provides for roads around most of the lakes and buffers to provide further
separation of the Lakes from development.

The Foreshore Strategy will result in the retention and improvement of the lake environment as well
as providing an important public amenity on the edge of an urban environment by addressing the
following:

e The retention and management of areas of remnant native vegetation;

e Targeted rehabilitation of degraded areas including Little Mariginiup Lake;
e Provision of public access and amenity; and

e Maintenance and improvement of the north-south Ecological linkage.
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CADASTRAL SOURCE: Landgate, August 2023.
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VEGETATION TYPES SOURCE: Mapping from various surveys as referenced in text.
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APPENDIX 1

Proposed East Wanneroo Precinct 8
Structure Plan
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APPENDIX 2

Wetland Boundary on Concept Plan
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Ly Department of Planning, Aboriginal Cultural Heritage Inquiry System For futher important information on using this information
| L Lands and Heritage please see the WA.gov.au website's Terms of Use at
List of Aboriginal Cultural Heritage (ACH) Lodged NP AL ST G

SINERHMENT OF
il

WEATEAN AL THALLL

Search Criteria

1 Aboriginal Cultural Heritage (ACH) Lodged in Custom search area - Polygon - 115.803545304302°E, 31.7237545545853°S (GDA94) : 115.803545304302°E,
31.7100282227481°S (GDA94) : 115.828779526714°E, 31.7100282227481°S (GDA94) : 115.828779526714°E, 31.7237545545853°S (GDA94) : 115.803545304302°E,
31.7237545545853°S (GDA94)

Disclaimer

Aboriginal heritage holds significant value to Aboriginal people for their social, spiritual, historical, scientific, or aesthetic importance within Aboriginal traditions, and provides an essential link for
Aboriginal people to their past, present and future. In Western Australia Aboriginal heritage is protected under the Aboriginal Heritage Act 1972.

All Aboriginal cultural heritage in Western Australia is protected, whether or not the ACH has been reported or exists on the Register.

The information provided is made available in good faith and is predominately based on the information provided to the Department of Planning, Lands and Heritage by third parties. The
information is provided solely on the basis that readers will be responsible for making their own assessment as to the accuracy of the information. If you find any errors or omissions in our records,
including our maps, it would be appreciated if you provide the details to the Department via https://achknowledge.dplh.wa.gov.au/ach-enquiry-form and we will make every effort to rectify it as soon
as possible.

South West Settlement ILUA Disclaimer

Your heritage enquiry is on land within or adjacent to the following Indigenous Land Use Agreement(s): Whadjuk People Indigenous Land Use Agreement.

On 8 June 2015, six identical Indigenous Land Use Agreements (ILUAS) were executed across the South West by the Western Australian Government and, respectively, the Yued, Whadjuk People,
Gnaala Karla Booja, Ballardong People, South West Boojarah #2 and Wagyl Kaip & Southern Noongar groups, and the South West Aboriginal Land and Sea Council (SWALSC).

The ILUAs bind the parties (including 'the State', which encompasses all State Government Departments and certain State Government agencies) to enter into a Noongar Standard Heritage
Agreement (NSHA) when conducting Aboriginal Heritage Surveys in the ILUA areas, unless they have an existing heritage agreement. It is also intended that other State agencies and
instrumentalities enter into the NSHA when conducting Aboriginal Heritage Surveys in the ILUA areas. Itis recommended a NSHA is entered into, and an 'Activity Notice' issued under the NSHA, if
there is a risk that an activity will ‘impact’ (i.e. by excavating, damaging, destroying or altering in any way) an Aboriginal heritage site. The Aboriginal Heritage Due Diligence Guidelines, which are
referenced by the NSHA, provide guidance on how to assess the potential risk to Aboriginal heritage.

Likewise, from 8 June 2015 the Department of Energy, Mines, Industry Regulation and Safety (DEMIRS) in granting Mineral, Petroleum and related Access Authority tenures within the South West
Settlement ILUA areas, will place a condition on these tenures requiring a heritage agreement or a NSHA before any rights can be exercised.

If you are a State Government Department, Agency or Instrumentality, or have a heritage condition placed on your mineral or petroleum title by DEMIRS, you should seek advice as to the
requirement to use the NSHA for your proposed activity. The full ILUA documents, maps of the ILUA areas and the NSHA template can be found at
https://www.wa.gov.au/organisation/department-of-the-premier-and-cabinet/south-west-native-title-settlement.

Further advice can also be sought from the Department of Planning, Lands and Heritage via https://achknowledge.dplh.wa.gov.au/ach-enquiry-form.

Copyright

Copyright in the information contained herein is and shall remain the property of the State of Western Australia. All rights reserved. This includes, but is not limited to, information from the Register
established and maintained under the Aboriginal Heritage Act 1972.

Location information data licensed from Western Australian Land Information Authority (WALIA) trading as Landgate. Copyright in the location information data remains with WALIA. WALIA does
not warrant the accuracy or completeness of the location information data or its suitability for any particular purpose.

© Government of Western Australia Report created: 30/01/2024 1:52:38 PM by: GIS_NET_USER Identifier: 841488 Page 1
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Terminology

ID: ACH on the Register is assigned a unique ID by the Department of Planning, Lands and Heritage using the format: ACH-00000001. For ACH on the former Register the ID numbers remain
unchanged and use the new format. For example the ACH ID of the place Swan River was previously ‘3536’ and is now ‘ACH-00003536'.
Access and Restrictions:

Boundary Reliable (Yes/No): Indicates whether to the best knowledge of the Department, the location and extent of the ACH boundary is considered reliable.

Boundary Restricted = No: Represents the actual location of the ACH as understood by the Department..

Boundary Restricted = Yes: To preserve confidentiality the exact location and extent of the place is not displayed on the map. However, the shaded region (generally with an area of at
least 4km?2) provides a general indication of where the ACH is located. If you are a landowner and wish to find out more about the exact location of the place, please contact the Department
of Planning, Lands and Heritage.

Culturally Sensitive = No: Availability of information that the Department of Planning, Lands and Heritage holds in relation to the ACH is not restricted in any way.

Culturally Sensitive = Yes: Some of the information that the Department of Planning, Lands and Heritage holds in relation to the ACH is restricted if it is considered culturally sensitive
information. This information will only be made available if the Department of Planning, Lands and Heritage receives written approval from the people who provided the information. To
request access please contact via hitps://achknowledge.dplh.wa.gov.au/ach-enquiry-form.

Culturally Sensitive Nature:

0 No Gender / Initiation Restrictions: Anyone can view the information.
0 Men only: Only males can view restricted information.
0 Women only: Only females can view restricted information.

Status:
- Register: Aboriginal cultural heritage places that are assessed as meeting Section 5 of the Aboriginal Heritage Act 1972.
Lodged: Information which has been received in relation to an Aboriginal cultural heritage place, but is yet to be assessed under Section 5 of the Aboriginal Heritage Act 1972.

Historic: Aboriginal heritage places assessed as not meeting the criteria of Section 5 of the Aboriginal Heritage Act 1972. Includes places that no longer exist as a result of land use
activities with existing approvals.

Place Type: The type of Aboriginal cultural heritage place. For example an artefact scatter place or engravings place.

Legacy ID: This is the former unique number that the former Department of Aboriginal Sites assigned to the place.

Coordinates
Map coordinates are based on the GDA 94 Datum.

Basemap Copyright

Map was created using ArcGIS software by Esri. ArcGIS and ArcMap are the intellectual property of Esri and are used herein under license. Copyright © Esri. All rights reserved. For more
information about Esri software, please visit www.esri.com.

Satellite, Hybrid, Road basemap sources: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, HERE, DeLorme, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), Mapmylndia, NGCC, © OpenStreetMap contributors, and the GIS User Community.

Topographic basemap sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri
China (Hong Kong), swisstopo, Mapmylindia, © OpenStreetMap contributors, and the GIS User Community.

© Government of Western Australia Report created: 30/01/2024 1:52:38 PM by: GIS_NET_USER Identifier: 841488 Page 2
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Copyright for topographic map information shall at all times
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Geoscience Australia - National Mapping Division. All
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Aerial Photos, Cadastre, Local Government Authority,
Native Title boundary, Roads data copyright © Western
Australian Land Information Authority (Landgate).
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boundary data copyright © the State of Western Australia
(Department of Energy, Mines, Industry Regulation and
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k{  Department of Planning, Aboriginal Cultural Heritage Inquiry System For futher important information on using this information
| L Lands and Heritage please see the WA.gov.au website's Terms of Use at

List of Aboriginal Cultural Heritage (ACH) Register hitps:/fwww.wa.gov.aufierms-ok-use

SINERHMENT OF
il

WEATEAN AL THALLL

Search Criteria

1 Aboriginal Cultural Heritage (ACH) Register in Custom search area - Polygon - 115.803545304302°E, 31.7237545545853°S (GDA94) : 115.803545304302°E,
31.7100282227481°S (GDA94) : 115.828779526714°E, 31.7100282227481°S (GDA94) : 115.828779526714°E, 31.7237545545853°S (GDA94) : 115.803545304302°E,
31.7237545545853°S (GDA94)

Disclaimer

Aboriginal heritage holds significant value to Aboriginal people for their social, spiritual, historical, scientific, or aesthetic importance within Aboriginal traditions, and provides an essential link for
Aboriginal people to their past, present and future. In Western Australia Aboriginal heritage is protected under the Aboriginal Heritage Act 1972.

All Aboriginal cultural heritage in Western Australia is protected, whether or not the ACH has been reported or exists on the Register.

The information provided is made available in good faith and is predominately based on the information provided to the Department of Planning, Lands and Heritage by third parties. The
information is provided solely on the basis that readers will be responsible for making their own assessment as to the accuracy of the information. If you find any errors or omissions in our records,
including our maps, it would be appreciated if you provide the details to the Department via https://achknowledge.dplh.wa.gov.au/ach-enquiry-form and we will make every effort to rectify it as soon
as possible.

South West Settlement ILUA Disclaimer

Your heritage enquiry is on land within or adjacent to the following Indigenous Land Use Agreement(s): Whadjuk People Indigenous Land Use Agreement.

On 8 June 2015, six identical Indigenous Land Use Agreements (ILUAS) were executed across the South West by the Western Australian Government and, respectively, the Yued, Whadjuk People,
Gnaala Karla Booja, Ballardong People, South West Boojarah #2 and Wagyl Kaip & Southern Noongar groups, and the South West Aboriginal Land and Sea Council (SWALSC).

The ILUAs bind the parties (including 'the State', which encompasses all State Government Departments and certain State Government agencies) to enter into a Noongar Standard Heritage
Agreement (NSHA) when conducting Aboriginal Heritage Surveys in the ILUA areas, unless they have an existing heritage agreement. It is also intended that other State agencies and
instrumentalities enter into the NSHA when conducting Aboriginal Heritage Surveys in the ILUA areas. Itis recommended a NSHA is entered into, and an 'Activity Notice' issued under the NSHA, if
there is a risk that an activity will ‘impact’ (i.e. by excavating, damaging, destroying or altering in any way) an Aboriginal heritage site. The Aboriginal Heritage Due Diligence Guidelines, which are
referenced by the NSHA, provide guidance on how to assess the potential risk to Aboriginal heritage.

Likewise, from 8 June 2015 the Department of Energy, Mines, Industry Regulation and Safety (DEMIRS) in granting Mineral, Petroleum and related Access Authority tenures within the South West
Settlement ILUA areas, will place a condition on these tenures requiring a heritage agreement or a NSHA before any rights can be exercised.

If you are a State Government Department, Agency or Instrumentality, or have a heritage condition placed on your mineral or petroleum title by DEMIRS, you should seek advice as to the
requirement to use the NSHA for your proposed activity. The full ILUA documents, maps of the ILUA areas and the NSHA template can be found at
https://www.wa.gov.au/organisation/department-of-the-premier-and-cabinet/south-west-native-title-settlement.

Further advice can also be sought from the Department of Planning, Lands and Heritage via https://achknowledge.dplh.wa.gov.au/ach-enquiry-form.

Copyright

Copyright in the information contained herein is and shall remain the property of the State of Western Australia. All rights reserved. This includes, but is not limited to, information from the Register
established and maintained under the Aboriginal Heritage Act 1972.

Location information data licensed from Western Australian Land Information Authority (WALIA) trading as Landgate. Copyright in the location information data remains with WALIA. WALIA does
not warrant the accuracy or completeness of the location information data or its suitability for any particular purpose.
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| Lands and Heritage please see the WA.gov.au website's Terms of Use at
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Terminology

ID: ACH on the Register is assigned a unique ID by the Department of Planning, Lands and Heritage using the format: ACH-00000001. For ACH on the former Register the ID numbers remain
unchanged and use the new format. For example the ACH ID of the place Swan River was previously ‘3536’ and is now ‘ACH-00003536'.
Access and Restrictions:

Boundary Reliable (Yes/No): Indicates whether to the best knowledge of the Department, the location and extent of the ACH boundary is considered reliable.

Boundary Restricted = No: Represents the actual location of the ACH as understood by the Department..

Boundary Restricted = Yes: To preserve confidentiality the exact location and extent of the place is not displayed on the map. However, the shaded region (generally with an area of at
least 4km?2) provides a general indication of where the ACH is located. If you are a landowner and wish to find out more about the exact location of the place, please contact the Department
of Planning, Lands and Heritage.

Culturally Sensitive = No: Availability of information that the Department of Planning, Lands and Heritage holds in relation to the ACH is not restricted in any way.

Culturally Sensitive = Yes: Some of the information that the Department of Planning, Lands and Heritage holds in relation to the ACH is restricted if it is considered culturally sensitive
information. This information will only be made available if the Department of Planning, Lands and Heritage receives written approval from the people who provided the information. To
request access please contact via hitps://achknowledge.dplh.wa.gov.au/ach-enquiry-form.

Culturally Sensitive Nature:

0 No Gender / Initiation Restrictions: Anyone can view the information.
0 Men only: Only males can view restricted information.
0 Women only: Only females can view restricted information.

Status:
- Register: Aboriginal cultural heritage places that are assessed as meeting Section 5 of the Aboriginal Heritage Act 1972.
Lodged: Information which has been received in relation to an Aboriginal cultural heritage place, but is yet to be assessed under Section 5 of the Aboriginal Heritage Act 1972.

Historic: Aboriginal heritage places assessed as not meeting the criteria of Section 5 of the Aboriginal Heritage Act 1972. Includes places that no longer exist as a result of land use
activities with existing approvals.

Place Type: The type of Aboriginal cultural heritage place. For example an artefact scatter place or engravings place.

Legacy ID: This is the former unique number that the former Department of Aboriginal Sites assigned to the place.

Coordinates
Map coordinates are based on the GDA 94 Datum.

Basemap Copyright

Map was created using ArcGIS software by Esri. ArcGIS and ArcMap are the intellectual property of Esri and are used herein under license. Copyright © Esri. All rights reserved. For more
information about Esri software, please visit www.esri.com.

Satellite, Hybrid, Road basemap sources: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, HERE, DeLorme, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), Mapmylndia, NGCC, © OpenStreetMap contributors, and the GIS User Community.

Topographic basemap sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri
China (Hong Kong), swisstopo, Mapmylindia, © OpenStreetMap contributors, and the GIS User Community.
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Search Criteria

No Aboriginal Cultural Heritage (ACH) Historic in Custom search area - Polygon - 115.803545304302°E, 31.7237545545853°S (GDA94) : 115.803545304302°E,
31.7100282227481°S (GDA94) : 115.828779526714°E, 31.7100282227481°S (GDA94) : 115.828779526714°E, 31.7237545545853°S (GDA94) : 115.803545304302°E,
31.7237545545853°S (GDA94)

Disclaimer

Aboriginal heritage holds significant value to Aboriginal people for their social, spiritual, historical, scientific, or aesthetic importance within Aboriginal traditions, and provides an essential link for
Aboriginal people to their past, present and future. In Western Australia Aboriginal heritage is protected under the Aboriginal Heritage Act 1972.

All Aboriginal cultural heritage in Western Australia is protected, whether or not the ACH has been reported or exists on the Register.

The information provided is made available in good faith and is predominately based on the information provided to the Department of Planning, Lands and Heritage by third parties. The
information is provided solely on the basis that readers will be responsible for making their own assessment as to the accuracy of the information. If you find any errors or omissions in our records,
including our maps, it would be appreciated if you provide the details to the Department via https://achknowledge.dplh.wa.gov.au/ach-enquiry-form and we will make every effort to rectify it as soon
as possible.

South West Settlement ILUA Disclaimer

Your heritage enquiry is on land within or adjacent to the following Indigenous Land Use Agreement(s): Whadjuk People Indigenous Land Use Agreement.

On 8 June 2015, six identical Indigenous Land Use Agreements (ILUAS) were executed across the South West by the Western Australian Government and, respectively, the Yued, Whadjuk People,
Gnaala Karla Booja, Ballardong People, South West Boojarah #2 and Wagyl Kaip & Southern Noongar groups, and the South West Aboriginal Land and Sea Council (SWALSC).

The ILUAs bind the parties (including 'the State', which encompasses all State Government Departments and certain State Government agencies) to enter into a Noongar Standard Heritage
Agreement (NSHA) when conducting Aboriginal Heritage Surveys in the ILUA areas, unless they have an existing heritage agreement. It is also intended that other State agencies and
instrumentalities enter into the NSHA when conducting Aboriginal Heritage Surveys in the ILUA areas. Itis recommended a NSHA is entered into, and an 'Activity Notice' issued under the NSHA, if
there is a risk that an activity will ‘impact’ (i.e. by excavating, damaging, destroying or altering in any way) an Aboriginal heritage site. The Aboriginal Heritage Due Diligence Guidelines, which are
referenced by the NSHA, provide guidance on how to assess the potential risk to Aboriginal heritage.

Likewise, from 8 June 2015 the Department of Energy, Mines, Industry Regulation and Safety (DEMIRS) in granting Mineral, Petroleum and related Access Authority tenures within the South West
Settlement ILUA areas, will place a condition on these tenures requiring a heritage agreement or a NSHA before any rights can be exercised.

If you are a State Government Department, Agency or Instrumentality, or have a heritage condition placed on your mineral or petroleum title by DEMIRS, you should seek advice as to the
requirement to use the NSHA for your proposed activity. The full ILUA documents, maps of the ILUA areas and the NSHA template can be found at
https://www.wa.gov.au/organisation/department-of-the-premier-and-cabinet/south-west-native-title-settlement.

Further advice can also be sought from the Department of Planning, Lands and Heritage via https://achknowledge.dplh.wa.gov.au/ach-enquiry-form.

Copyright

Copyright in the information contained herein is and shall remain the property of the State of Western Australia. All rights reserved. This includes, but is not limited to, information from the Register
established and maintained under the Aboriginal Heritage Act 1972.

Location information data licensed from Western Australian Land Information Authority (WALIA) trading as Landgate. Copyright in the location information data remains with WALIA. WALIA does
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Coordinates
Map coordinates are based on the GDA 94 Datum.

Basemap Copyright
Map was created using ArcGIS software by Esri. ArcGIS and ArcMap are the intellectual property of Esri and are used herein under license. Copyright © Esri. All rights reserved. For more
information about Esri software, please visit www.esri.com.

Satellite, Hybrid, Road basemap sources: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, HERE, DeLorme, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), Mapmylndia, NGCC, © OpenStreetMap contributors, and the GIS User Community.

Topographic basemap sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri
China (Hong Kong), swisstopo, Mapmylindia, © OpenStreetMap contributors, and the GIS User Community.
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Copyright for topographic map information shall at all times
remain the property of the Commonwealth of Australia,
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Aerial Photos, Cadastre, Local Government Authority,
Native Title boundary, Roads data copyright © Western
Australian Land Information Authority (Landgate).

Mining Tenement, Petroleum Application, Petroleum Title
boundary data copyright © the State of Western Australia
(Department of Energy, Mines, Industry Regulation and
Safetv).
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APPENDIX 4

Water Information Reporting

Water Information Reporting

Copyright © Government of Western Australia

Information supplied by the Department of Water and Environmental Regulation is protected by the Copyright Act 1968. That copyright belongs to the State of Western Australia. Apart from any fair dealing for the
purpose of private study, research, criticism or review, as permitted under the Copyright Act 1968, no part may be reproduced or reused for any purpose without the written permission of the Department of Water
and Environmental Regulation. Please click on the Copyright link for full details.

Disclaimer / limitation of liability

The information contained herein is provided by the Department of Water and Environmental Regulation in good faith as a public service. However, the Department does not guarantee the accuracy of this
information, and it is the responsibility of recipients to make their own enquiries as to its accuracy, currency and appropriateness. Tel i data is provisional only and has not been verified for accuracy.
any aspect of this information is of significance to you, you should discuss your particular circumstances with the Department. Please click on the Disclaimer link for full details.

=

Should you require further information or technical assistance, please contact one of our water information officers.
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Water Information Reporting

Copyright © Government of Western Australia

Information supplied by the Department of Water and Environmental Regulation is protected by the Copyright Act 1968. That copyright belongs to the State of Western Australia. Apart from any fair dealing for the
purpose of private study, research, criticism or review, as permitted under the Copyright Act 1968, no part may be reproduced or reused for any purpose without the written permission of the Department of Water
and Environmental Regulation. Please click on the Copyright link for full details.

Disclaimer / limitation of liability

The information contained herein is provided by the Department of Water and Environmental Regulation in good faith as a public service. However, the Department does not guarantee the accuracy of this
information, and it is the responsibility of recipients to make their own enquiries as to its accuracy, currency and appropriateness. Tel i data is provisional only and has not been verified for accuracy. If
any aspect of this information is of significance to you, you should discuss your particular circumstances with the Department. Please click on the Disclaimer link for full details.

Should you require further information or technical assistance, please contact one of our water information officers.
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