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Executive Summary

ltem Data Structure Plan Re (section no.)

Total area covered by the 119 ha 1.2.2

structure plan

Area of each land use proposed: 3.1

Residential 69.8%ha

Commercial 1.89%ha

Total estimated lot yield 368 lots approximately 3.1.1

Estimated number of dwellings 368 dwellings approximately 3.1.1

Estimated residential site density |[5.27 dwellings per site hectare N/A

Estimated population 1,067 persons @ 2.9 persons per | 3.1.1
dwelling

Number of primary schools 1 3.13

Estimated commercial floorspace |5,000m? of Net Lettable Area 3.1.2
(NLA)

Estimated area and percentage of | 104,076m? (9.55%) 3.14

public open space given over to:
Local Parks




PART ONE:
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Part 1: Implementation

1.0 Structure Plan Area

This part applies to the Serpentine Townsite Local
Structure Plan (LSP) shown on Figure 1 and is
located within the Shire of Serpentine Jarrahdale
(the Shire).

20 Structure Plan Content

This Structure Plan comprises the:
- Statutory Section (Part 1);
Explanatory Section (Part 2); and
« Appendices - Detailed Technical Reports.

3.0 Interpretation and Use Class Permissibility

The words and expressions used in this LSP shall
have the same respective meanings as given to
them in the Shire of Serpentine Jarrahdale Town
Planning Scheme No. 2 (the Scheme).

40 Relationship with the Scheme

4.1 The Serpentine Townsite Local Structure
Plan constitutes a Local Structure Plan pursuant
to Section 5.18 of the Shire of Serpentine
Jarrahdale Town Planning Scheme No. 2 and
the Planning and Development (Local Planning
Schemes) Regulations 2015, Schedule 2 -
Deemed provisions for local planning schemes.

4.2 The Structure Plan Map (Plan A) outlines
future land use, zones and reserves applicable
within the structure plan area. Pursuant to the

Planning and Development (Local Planning
Schemes) Regulations 2015 Schedule 2 - Deemed
provisions for local planning schemes, a decision
maker of an application for development
approval or subdivision approval is to have

due regard to the provisions of this Local
Structure Plan, including the Structure Plan Map,
Implementation Section, Explanatory Section and
Technical Appendices.

5.0 Operation Date

This Local Structure Plan comes into effect on the
date that it is approved by the Western Australian
Planning Commission.

6.0 Land Use and Subdivision Provisions

6.1 All subdivision proposals shall provide an
indicative plan demonstrating how the maximum
density(s) can be achieved, having regard to the
surrounding/adjoining lots.

6.1.1 Local Development Plans (LDPs)

LDPs may be required for but not limited to the
following lots contained within the LSP:

+ Richardson Street (Lot 84; Lot 1; Lot 82; part of
Lot 14; part of Lot 12; part of Lot 10)

« Reason - Adjacent to Bush Forever, proximity
to railway line and abuts public open space /
drainage.

« Karnup Road (part of Lot 17; part of Lot 18)



« Reason - Irregular lot shape.

« Rudall Street (part of Lot 102)

Reason - Abuts public open space /
drainage.

Arnold Road (Lot 98; part of Lot 106)

« Reason - Abuts public open space / drainage.

Building protection/hazard reduction:

« Noise attenuation measures (including quiet
house design)

6.2  The implementation of the LSP will be
facilitated through development and subdivision
approvals which may be required to include
wider contextual analysis. Where necessary,
planning consideration should include elements
of development outside of the LSP area.

6.3 Development proposals that comply with
the provisions of this LSP or an approved LDP are
exempt from obtaining Planning Approval under
Clause 5.1.2. of the Scheme. Separate Planning
Approval obtained through the lodgement of a
Development Application shall only be required if
variations to the proposed LDP are proposed.

6.4  The implementation of the LSP will be
facilitated through development and subdivision
approvals which shall generally conform to the
LSP. Applications shall generally comply with the
Character Statement and Development Principles
listed in the following sub-section:

6.4.1 Character Statement

The development and subdivision of land within
the LSP area will be undertaken over an extended
timeframe during which the Townsite will

evolve as a significant community, commercial
and civic locality in the Shire. Whilst cognisant

of the land’s urban zoning which will facilitate
the development of the area as a modern
contemporary neighbourhood, it is equally
important that the site’s character and rural
history is captured and reflected in the LSP.

6.4.2 Visual Amenity and View Corridors

The visual amenity and view corridors within the
subject area have been considered in the context
of the current landscape within the LSP area. The
main view corridors are facing the Darling Scarp,
Serpentine River and the Serpentine Sports
Reserve which could all contribute to public
amenity. In general, the study area has a gentle
undulating topography with vegetation present
along most of the boundaries.

Development proposals within the Local
Structure Plan area shall consider and seek to
preserve view corridors and visual amenity.

6.4.3 Design Principles

The LSP is intended as a guide for future urban
development with the objective of generally
identifying appropriate locations for housing
types and densities whilst permitting flexibility to
ensure the delivery of a diverse range of dwelling
styles.



The Local Structure Plan is to facilitate a well-
connected, highly legible movement network,
which encourages permeability and the
development of a walkable neighbourhood.
Lots should be configured to maximise street
frontage, opportunities for passive surveillance
and to reinforce the movement network
identified by the Local Structure Plan. The
neighbourhood centre is intended to function
as a’main street’ form of development which
generates activity towards the street. The Local
Structure Plan requires that development
proposals demonstrate this objective.

6.4.4 Biodiversity Principles

The primary objective of the Shire’s Local
Biodiversity Strategy is to maintain and

enhance natural vegetation, living streams and
biodiversity throughout the Shire where possible.
It specifies the aim of incorporating biodiversity
conservation values as a guide to development
assessment.

6.4.5 Solar Design and Resource Efficiency
Principles

Lot layout through subdivision and the
construction of dwellings and ancillary
development needs to be orientated to maximise
opportunities for solar passive design and energy
efficient design.

The layout of subdivision also needs to respect
existing landforms / drainage and where
practicable, provide opportunities to retain the
natural topography. The minimisation of cut and

fill should be explored at all stages of subdivision
and development.

6.4.6 Subdivision and development should
promote the existing grid road layout and
provide a highly connected and walkable local
movement network.

Subdivisions proposing cul-de-sac access are not
supported.

7.0 Investigations and Management Plans

7.1 The following investigations and
management plans may be required at the
subdivision stage, where appropriate:

+ Urban Water Management Plan/s (aligning
with the Local Water Management Strategy);

+ Site and Soil Evaluation

« Environmental Management Plan/s;

+  Public Open Space Management Plan/s;
+ Bushfire Management Plan/s;

+ Acoustic Report (addressing noise impacts
from the railway line);

- Wetland Assessment/s and/or Wetland
Management Plan/s;

«  Site specific (buffer) study/ technical
information if required in accordance
with the Environmental Protection
Authority’s ‘Guidance for the Assessment of
Environmental Factors — Separation Distances
between Industrial and Sensitive Land Uses.

« Environmental management plans prior to
subdivision and development must address



the following where relevant:

» Contaminated soils
» Acid sulphate soils
» Hydrology

» Vegetation

» Flora

» Fauna

All studies, investigations and management
plans are to be prepared in accordance with
relevant legislation and State and local policies
and guidelines. The Shire and/or the WAPC, as
appropriate, may also require further studies.

8.0  Public Open Space and Infrastructure
Coordination

Individual landowners will be responsible for the
delivery of POS and road infrastructure at the
time of subdivision.

Landowners will be required to cede land free
of cost as required, while also making payment
for the full cost of construction, for roads located
within their landholdings as depicted on the
Local Structure Plan.

Public open space shall be ceded free of cost as
required by the Local Structure Plan at the time of
subdivision/development.

The provision of public open space/cash-in-
lieu for the whole of a portion of land may be
required to be met entirely from the first stage

of subdivision, or form any preceding stage, if
considered desirable by the local government or
the Western Australian Planning Commission.
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9.0  Local Structure Plan
A copy of the LSP Map appears as Figure 1 below.
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Figure 1: Local Structure Plan Map.
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PART TWO:
EXPLANATORY SECTION



1.0 Planning Background

1.1 Introduction and Purpose

The report has been prepared in support of

a LSP in accordance with the Structure Plan
related provisions of the Scheme and the
Western Australian Planning Commission (WAPC)
Structure Plan Guidelines.

The LSP aims to create an urban settlement
which respects the historic environment of the
Serpentine Townsite. The following main design
principles have been established:

« Torespect the heritage of Serpentine;

To recognise the existing street layout pattern
while providing guidance for future urban
development;

To provide for the growth of existing
commercial, retail, civic and residential uses
that have exposure to the existing and future
movement network; and

To capitalise upon views to the Darling Scarp
and the Serpentine Sports Reserve.

This report provides a descriptive analysis of

the LSP, including site description, the existing
statutory planning framework, opportunities and
constraints and the proposed implementation.

1.2  Land Description

1.2.1 Location

The subject land is located within the south-
eastern corridor of the Perth metropolitan

region, approximately 50 kilometres south-east
of the Perth city centre in the Shire of Serpentine
Jarrahdale (see Figure 2: Location Plan).

The subject area is bound by the railway line to
the west, Arnold Street to the south, Lots 102-106
Rudall Street to the east and Lot 10 Richardson
Street, Lot 15 Giblett Street and part of Lots 17
and 18 Karnup Road to the north.

Properties to the immediate north and east are
zoned Rural under the Metropolitan Region
Scheme (MRS) and are currently utilised for a
variety of agricultural and conservation purposes.

South Western Highway, located to the east

of the study area, carries a range of vehicles
including buses and trucks between Perth

and the south-west. A railway line is located
directly west of the LSP area running parallel to
Richardson Street and Hardey Road. An acoustic
report should be prepared at subdivision stage
for the northern part of the Serpentine Townsite
to address the impact of noise from the railway
line.

1.2.2 AreaandLand Use

The Local Structure Plan area covers
approximately 119 hectares of land and has the
capacity to accommodate approximately 200
additional residential lots at a residential density
of R5. Except for a small area of commercial land
along Wellard Street and several existing public
open spaces, the remainder of the Townsite is
utilised for rural and residential purposes.

13



Figure 2: Location Plan.

The Serpentine retail area comprises of a small
number of local convenience retail and service
outlets, focussed along Wellard Street and parts
of Richardson Street.

Other areas of activity include the Clem Kentish
Reserve containing the Clem Kentish Hall, an
adjacent Tractor and Machinery Museum, tennis
courts, an oval with a cricket pitch and some
bushland as well as the Serpentine Primary
School along Lefroy Street.

1.3  Planning Framework

1.3.1 Zoning

Metropolitan Region Scheme (MRS)

All landholdings within the study area are zoned
‘Urban’under the MRS (see Figure 3: MRS Zoning
Plan).

Town Planning Scheme No.2

The subject site is comprised of land zoned
‘Urban Development’and reserved for ‘Parks
and Recreation; ‘Public Purpose’and ‘Public and
Community Purpose’under the Scheme (see
Figure 4: Town Planning Scheme No. 2 Zoning
Plan).

14



Figure 3: MRS Zoning Plan.

Figure 4: Town Planning Scheme No. 2 Zoning Plan.
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The‘Urban Development’ zone requires that

a LSP be prepared to establish the pattern of
development and zoning designations. The

LSP aims to establish comprehensive structure
planning mechanisms to limit continued ad hoc
subdivision.

1.3.2 Strategic Context

Directions 2031 and Beyond

Directions 2031 and Beyond (Directions 2031)

is a strategic plan that establishes a vision for
the metropolitan Perth and Peel region. Six sub-
regions are identified. The Shire of Serpentine
Jarrahdale is within the South East sub-region,
which is guided by the draft Outer Metropolitan
Sub-regional Strategy.

Directions 2031 focuses on a‘Compact Growth’
strategy for accommodating and servicing future
population growth. This assumes a yield of 15
dwellings per hectare and seeks to balance the
need for increased densities within existing urban
areas with outward urban expansion. Improving
and supporting transport networks is a key
objective of this growth scenario.

The LSP achieves a yield of 5 dwellings per
hectare. This is considered appropriate for
Serpentine, given that the town remains distant
from established and planned growth areas and
retains an individual character defined by its
history and rural setting.

The objectives of Directions 2031 are reflected

in the LSP and are addressed in Section 2 - Site
Conditions and Constraints of this report.

Perth and Peel @3.5 Million - South Metropolitan
Peel Sub Regional Planning Framework

The Framework provides high-level strategic
guidance for the future development of the
Metropolitan South-West, Metropolitan South-
East and Peel sectors to accommodate part of the
long-term growth of the Perth and Peel regions
to approximately 3.5 million people by 2050.
The framework provides strategic guidance to
government agencies and local governments
on land use, land supply, land development,
environmental protection, infrastructure
investment and the delivery of physical and
community/social infrastructure for each
sub-region. The Serpentine Townsite has been
identified within the urban land use category
under the the Framework.

Shire of Serpentine Jarrahdale Local Planning
Strategy

The Shire’s Local Planning Strategy, approved in
2022, provides a coordinated strategic planning
framework, capturing the long-term vision of
the Shire and guiding its future growth and
development. The Serpentine Townsite Local
Structure Plan area is identified as an urban
area accommodating a rural townsite under the
Strategy.

A key objective of the Strategy is to increase the
housing provision within the Serpentine Townsite
to provide more opportunities for housing in

a rural setting and to accommodate greater
16



populations to sustain the neighbourhood
centre. Preserving the existing character of the
Serpentine Townsite is also a key objective. The
Strategy recognises the need for further planning
to guide development and growth within the
Serpentine Townsite.

1.3.3 State Policies and Guidelines

The LSP area and proposals are directly affected
by the following State Planning Policies (SPPs). A
summary of each policy and a short statement of
relevance is provided.

State Planning Policy 2.1 - Peel Harvey Coastal
Plain Catchment (SPP 2.1)

In general SPP 2.1 specifies land use and
development controls for the Peel-Harvey
Catchment to ensure the protection of wetlands
and water resources. The policy contains
provisions to ensure that proposals for urban and
intensive agricultural development are assessed
and undertaken in a manner that minimises its
impact on local catchment areas.

SPP 2.1 seeks to minimise the export of
nutrients (primarily phosphorous) from land
use and development within the catchment

to the drainage network. It deals in particular
with phosphorous discharge arising from the
subdivision and development of land and
requires that this should not exceed pre-
development levels. The pre-development
monitoring establishes baseline water quality
levels, against which future monitoring of
drainage (post development) can be compared.
Further to this, Public Open Space Management

Plans will need to be prepared and implemented
during the following subdivision process, in order
to minimise nutrient export.

State Planning Policy 2.8 - Bushland Policy for the
Perth Metropolitan Region (SPP 2.8)

Through the provision of a policy and
implementation framework SPP 2.8 aims

to ensure that bushland protection and
management issues are addressed and
considered in land use planning in the Perth
Metropolitan Region. It seeks to establish a
regional level conservation system with the
intention of protecting and managing significant
bushland areas to preserve biodiversity and
environmental values.

SPP 2.8 functions as a supplementary policy to
State Planning Policy 2: Environment and Natural
Resources Policy (SPP 2), specifically addressing
in detail the protection and management of Bush
Forever areas and local bushland. The LSP area
contains or abuts Bush Forever sites.

State Planning Policy 2.9 - Water Resources (SPP
2.9)

SPP 2.9 provides clarification and guidance in
relation to planning for water resources to ensure
the existing and long term quality and quantity
of available water resources.

Policy measures include:

« Protecting significant environmental,
recreational and cultural values of water

resources;
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« Preventing or ameliorating potential impacts
arising from adverse water quality, removal
of riparian vegetation, prevent erosion and
pollution; and

« Promoting environmental rehabilitation,
improved nutrient levels and restoring flows
of watercourses.

The policy deals with surface and groundwater
resources, wetlands, rivers, estuaries and Total
Water Cycle Management.

The LSP adheres to the principles of Water
Sensitive Urban Design and seeks to maximise
onsite infiltration and to minimise the export of
nutrients from the site. The LWMS calculations
and designs for the LSP area demonstrably
ensure that stormwater during rainfall events up
to 100 year storm event will be detained onsite
for the prescribed period.

State Planning Policy 3.5 - Historic Heritage
Conservation (SPP 3.5)

SPP 3.5 sets out the principles of sound and
responsible planning for the conservation and

protection of Western Australia’s historic heritage.

State Planning Policy 3.6 - Development
Contributions for Infrastructure (SPP 3.6)

SPP 3.6 sets out development contribution
provisions for standard infrastructure items as
well as for community infrastructure items not
included in the standard provisions through
development contribution plans.

State Planning Policy 3.7 — Bushfire Prone Areas
and Guidelines for Planning in Bushfire Prone
Areas

SPP 3.7 and the associated Guidelines provides
direction with regard to the implementation

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

State Planning Policy 5.4 - Road and Rail Noise
(SPP 5.4)

SPP 5.4 is intended to ensure the minimisation
of transport noise on nearby “noise sensitive
premises” without imposing “unreasonable
restrictions” on nearby development or
increasing costs associated with the provision of
infrastructure.

The policy defines:

»  Criteria to be used in the assessment
of proposals involving noise sensitive
development in the vicinity of major
transport corridors;

+ Measures that can be adopted to reduce road
and rail traffic noise; and

« The circumstances when such measures are
required.

The provisions of SPP 5.4 are applicable to the
northern part of the LSP area which is likely to be
impacted by noise from the railway line and will
require an acoustic assessment to be undertaken
at subdivision stage.
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State Planning Policy 7.3 - Residential Design
Codes (R-Codes) - Volume 1

Under the provisions of the R-Codes, all
residential development is controlled so as to
ensure adequate standards of access, amenity
and housing choice.

The LSP proposes a base density of R5 and
supports generally regular lot shapes to

ensure that land is readily developable. Future
development must comply with the R-Codes and
the Scheme.

Liveable Neighbourhoods

Liveable Neighbourhoods (LN) has been adopted
by the WAPC to guide structure planning and
subdivision throughout Western Australia.
Objectives of particular relevance to this LSP
include the following:

« To ensure a site-responsive approach to urban
development that supports and enhances
the context in which it is located, strengthens
local character and identity, integrates with its
context and promotes a sense of community;

- To provide a safe, convenient and legible
movement network, and to provide attractive
streetscapes;

« To ensure that urban development lots have a
suitable level of amenity, services and access;

« To provide a network of well-distributed parks
and recreation areas that offer a variety of
safe, appropriate and attractive public open

spaces;

+ Tointegrate appropriate water management
measures in an efficient urban structure and
range of parkland types.

This LSP has been prepared in accordance with
these and other relevant principles identified in
LN. Further reference is to be made to LN at the
subdivision stage, which entails more detailed
design work relating to, for example, lot layout,
servicing and access, public open space and
urban water management.

Government Sewerage Policy 2019

The GSP requires consideration of sewage
disposal at the earliest stage of planning,
which will ensure that future development
does not create new sewage-related health
or environmental problems, or result in costly
remediation measures.

1.3.4 Local Planning Policies

Local Planning Policy No. 2.4 - Water Sensitive
Design (LPP 2.4)

LPP 2.4 seeks to ensure that best practice in water
sensitive design is incorporated in structure
planning, subdivision design and development.
The implementation of this objective depends
upon networks of Multiple Use Corridors, which
serve an environmental function incorporating
water quantity and quality management, nature
conservation, ecological preservation, recreation,
and education.
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The LSP report demonstrates how future
subdivision and development applications within
Serpentine will comply with LPP 2.4. A Local
Water Management Strategy (LWMS) for the LSP
has been prepared by GHD and is included as
Appendix 1.

Local Planning Policy No. 2.7 - Biodiversity
Planning (LPP 2.7)

LPP 2.7 seeks to recognise the importance of
biodiversity conservation as a consideration in
the planning process. When a structure plan

or changes to a structure plan is proposed,
consideration must be given to the impact on
local biodiversity targets which are outlined by
LPP 2.7.

Local Planning Policy No. 4.3 - Landscape
Protection (LPP 4.3)

LPP 4.3 aims to maintain the integrity and
preserve the amenity of landscape considered
to be of high value, identifying a Landscape
Protection Area. The policy outlines specific
provisions for the development of land wholly
or partially contained within the Landscape
Protection Area. The LSP area contains or abuts
land within the Landscape protection Area.

Local Planning Policy No. 4.16 - Tree Retention
and Planting (LPP 4.16)

LPP 4.16 seeks to protect and retain significant
trees contributing to biodiversity and
amenity and provide guidance as to when the

Shire will support tree removal and require
replacement planting and additional planting
in degraded areas. The policy also provides
guidance regarding the Shire’s expectations for
landscaping.

Local Planning Policy No. 4.17 - Multiple Use Trails
(LPP 4.17)

LPP 4.17 seeks to “implement the Shire’s vision
to provide a trails network that expands on

the existing trails and interlinks suburbs and
communities’, encouraging the incorporation of
recreational trails within Multiple Use Corridors.

Recreational trails within the LSP area will be
designed and constructed in accordance with
the specifications of LPP 4.17 and in consultation
with the Shire.
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2.0 Site Conditions and Constraints

2.1 Geomorphic Wetlands

An Environmental Assessment of the LSP area
prepared by PGV Environmental (Appendix

3) identifies seven wetlands occurring at the
site. This includes three Multiple Use Wetlands,
two Resource Enhancement Wetlands and two
Conservation Category Wetlands (CCWs).

2.1.1 Multiple Use Wetlands

The Department of Environment and
Conservation (DEC) considers Multiple Use
Wetlands to be degraded wetlands mainly used
for agricultural purposes. These wetlands serve
hydrological functions such as groundwater
recharge and flood mitigation but do not have
specific management objectives. Much of the
southern and eastern sections of the subject
area is categorised as Multiple Use Wetlands.
These wetlands have largely been developed or
are Completely Degraded and could be used as
detention basins or recharge areas.

2.1.2 Resource Enhancement Wetlands

DEC defines Resource Enhancement Wetlands
as wetlands which may have been modified, but
still support substantial ecological attributes
and functions. Part of the north-eastern area of
the LSP is classified as Resource Enhancement
Wetlands. A smaller Resource Enhancement
Wetland also occurs on the western side of the
site. These wetlands have also largely been
developed or are Completely Degraded and
could be used as detention basins or recharge
areas.

2.1.3 Conservation Category Wetlands (CCWs)

DEC classifies CCWs as the highest priority
wetlands which support a high level of ecological
attributes and functions. No development

which may lead to further loss or degradation is
permitted within a CCW or its buffer (typically 50
metres).

A Conservation Category Sumpland occurs in the
area within and surrounding Lambkin Reserve to
the west of the LSP area. Immediately adjacent

is a Conservation Category Dampland. The LSP
area is also adjacent to Conservation Category
Palusplain and in proximity to Conservation
Category Palusplain to the north.

The CCWs on the site are within existing
Conservation Reserves and are within the
existing developed areas. Increasing native
vegetated buffers to these wetlands is not
feasible. Therefore management of the wetlands
will need to be active to ensure weeds and other
deleterious impacts are managed appropriately.
The Western Australian Planning Commission
Guidelines for Determination of Wetland Buffer
Requirements will guide the management of
development to reduce potential impacts on
wetland hydrologic regimes and attributes.

2.2 Landform

The site is generally flat to very gently undulating
with elevations ranging from approximately 36m
AHD to 30m AHD. The LSP area is situated against
the backdrop of the Darling Scarp, which is the
most significant topographical feature in the local

area.
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The preservation of views to the Scarp will be
a primary consideration in the assessment of
development applications within the LSP area.

23 Soils

23.1 Geology

The LSP area corresponds to an area of Pinjarra
Phase (P7). The Pinjarra Plain System consists

of a broad low relief plain west of the foothills,
comprising predominantly Pleistocene fluvial
sediments and some Holocene alluvium
associated with major current drainage systems.
The Pinjarra Plain System is described as
seasonally inundated swamps and depressions
with very poor drained mottled yellow and sandy

duplex soils.

The majority of the LSP area consists of fine

to medium-grained sandy soils, with areas of
gravelly sandy clay to the east and clayey peaty
sands to the west. As some of the soil types
occurring at the site are prone to waterlogging
and ponding, surface water management will
be required. It is recommended that to minimise
the potential of soil erosion, ground disturbing
activities should be kept to a minimum and the
installation of temporary drop-out basins to
capture and aid in the settling of clay fines should
be considered.

The site does not contain any unique and
topographical or geological formations and
therefore these factors are not an impediment to
development.

Figure 5: Typical views to the Darling Scarp.
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2.3.2 Contaminated Soils

There are no registered contaminated sites within
the LSP area. Historical land use maps show the
site has been primarily residential with some
intensified farming land uses present. It is likely
that long term fertiliser use has contributed

to elevated nutrient levels in surface and
groundwater. Due to the past rural land uses of
the area, it is suggested that a preliminary site
investigation may be required at subdivision
stage to identify any potential contamination at
the site.

[]cadastre with Lot Mumbers
- High to moderate AZ% disturbance
tigk (=3m from surface)

[ toderate to low 4SS disturbance
visk { <3m from surface )

2.3.3 Acid Sulphate Soils (ASS)

The majority of the soils in the LSP area have
moderate to low risk of ASS disturbance within 3
metres of the surface. A small area to the west of
the site associated with Lambkin Reserve (along
Tonkin Street) is classified as having a high to
moderate risk of ASS. Activities in this area will
need to be conducted in accordance with an
approved Acid Sulphate Soil Management Plan at
subdivision stage.

Figure 6: Acid Sulphate Soils.
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24  Hydrology

The LWMS prepared by GHD and Addendum
prepared by Urbaqua is a key supporting
document for the LSP. The purpose of the LWMS
is to provide objectives, criteria and requirements
for the protection and management of the

water cycle as part of land use planning and
development at all levels of the planning system
in the Serpentine study area.

A number of high level studies within the LSP
area have provided a regional environmental
context for the LWMS. These have been reviewed
in order to provide suitable background
information for the LSP area and provide
indication of the issues requiring further
investigation. A number of site-specific
investigations into various aspects of the subject
site have also been conducted to inform the LSP
preparation process.

The LWMS has identified stormwater
management, groundwater management and
water conservation design criteria based on
overarching documents and the requirements of
the Shire, DoW and similar developments in the
district.

24.1 Surface Water

The LSP area is situated approximately 400
metres south of the Serpentine River, which is
the primary waterway in the local area. Surface
water in the LSP area drains to the Serpentine
River which flows in a generally south westerly
direction and ultimately discharges in to the Peel
Harvey Estuary.

The LSP area is known to experience regular
water logging in the lower-lying areas with
inundation due to poor internal drainage of soils
and persistent winter rainfall which elevates

the shallow water table to the surface of poorly
drained flat land.

There are some shallow drains (approximately
0.2 - 0.5m deep) which help to drain the site.
Located in the eastern part of the site is Water
Corporation Hardey’s Creek Main Drain which
drains a small area in the south-east of the
development area near Arnold Rd. It intersects
the eastern site boundary near Wellard St and
conveys runoff north to the Serpentine River.
Hardey’s Creek Main Drain has a second branch
to the west which drains water from the south
west into the other branch of the Main Drain and
then into the Serpentine River.

There is a potential to improve the ecological
value of the degraded channels at the site
through rehabilitation. This could involve the
introduction of native vegetation and sedges

to stabilise the banks and ensuring existing
exotic vegetation is retained until native
endemic species are established to provide bank
stabilisation.

2.4.2 Groundwater

The LSP area is outside the Department of
Water’s groundwater contour area. The maximum
Groundwater Level is defined as being the
surface level. Provision is required to ensure
that groundwater and geotechnical monitoring
is undertaken prior to any development
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commencing in the area. The LSP area is not
within a Department of Water public drinking
water supply area.

2.5  Natural Areas, Biodiversity and Resource
Efficiency

25.1 Vegetation

The environmental assessment undertaken by
PGV Environmental identified potential impacts
of the implementation of the LSP on biodiversity

and natural areas within the Serpentine Townsite.

The vegetation on the site has been largely
historically cleared for the Townsite and rural
purposes and is currently used as pasture for
fodder conservation or grazing.

The LSP site falls within the Guildford Vegetation
Complex. The structure of this complex is
described as consisting of a mixture of Marri
(Corymbia calophylla) and Jarrah (Eucalyptus
marginata) open forest (in places tall open
forest), with a small number of locations fringed
by Eucalyptus rudis-Melaleuca rhaphiophylla
woodlands along streams. Occasional areas of
Eucalyptus lane-poolei are also found within
the Guildford complex. The Guildford Complex
is considered to be poorly reserved with 5% of
the original extent of the vegetation remaining.
Remnant vegetation occurs in the following
locations within the LSP area:

- Lambkin Reserve north of Leslie Street;

« Part of Bush Forever Site 375 to the north of
Tonkin Street;

- Road reserve in Turner Street;

+ Inthe east of the site to the south of Karnup
Road (Shire Reserve R9157); and

- Railway Reserve to the west of the LSP area.

The remnant vegetation is representative of the
poorly reserved Guildford Complex and contains
threatened ecological communities and several
conservation significant plant species. The
remnant vegetation areas are considered to be
in Very Good to Excellent Condition and are of
regional significance.

Bushland vegetation on the LSP site is considered
to be in Excellent to Very Good condition. The
majority of vegetation within the LSP area is
Completely Degraded and in some small areas

it is Degraded to Completely Degraded. Bush
Forever Site 375 which includes Lambkin Reserve
is located within the LSP area. Bush Forever Site
365 is adjacent to the western boundary of the
LSP area and Bush Forever Site 371 is in close
proximity to the northern boundary of the LSP
area.

The Threatened Ecological Community (TEC)
vegetation within the Turner Road reserve should
be protected. It is recommended that any trees
be retained where possible in landscaped areas,
parking areas and in road/entry areas. There
should be minimal disturbance to vegetation
resulting from construction activities undertaken
in development areas adjacent to bushland
areas and it should be in accordance with the
Australian Standards for Protection of Trees on
Development Sites.

All trees should be located on a site plan that
shows canopy and trunk diameters and the
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natural ground level at the base of each trunk.

2.5.2 Flora

Declared Rare Flora and priority species are
present within small pockets of bushland in the
LSP area. It is highly unlikely that such species
will be present on the remainder of the LSP area.
It is recommended that all areas of remnant
vegetation which are subject to development are
surveyed for significant flora and vegetation.

253 Fauna

The LSP area contains five habitat types:

« Completely cleared pasture;
« Parkland cleared Marri;

Parkland cleared creeklines with exotic
Eucalyptus Species;

Native Woodland over Low Heath; and

Low Heath and Weeds (Railway Reserve).

Completely cleared pasture dominates the LSP
area in parts which are not developed. These
areas are considered to be Highly Degraded
Fauna Habitat. Parkland Cleared Corymbia
Calophylla (marri) occurs in scattered areas
within the LSP area, with a larger stand located
to the south east. The parkland cleared stands
are considered to be Disturbed Fauna Habitat.
Lambkin Reserve is considered to be a Very Good
Fauna Habitat. The low heath and weeds present
in the Railway Reserve is considered to be Good
Fauna Habitat for bandicoots, reptiles and a
suite of insects. The remaining pockets of native

woodland over low heath are more fragmented
and considered to be Good Fauna Habitat.

Forest Red-tailed Black Cockatoo, Baudin'’s
Cockatoo and Carnaby’s Cockatoo are likely to be
present on the site at some times of the year. The
Cattle Egret may also be an irregular visitor to the
area and the Southern Brown Bandicoot may be
present in the bushland areas of the LSP.

Forest Red-tailed Black Cockatoo and possibly
Baudin’s Cockatoo and Carnaby’s Black Cockatoo
could be impacted by the development of

the site if mature trees are cleared. These

three black cockatoo species are listed under
Section 18 of the Environment Protection

and Biodiversity Conservation Act 1999 (EPBC
Act). Black Cockatoos require a habitat which
enables foraging, roosting and breeding. The
bushland areas contain the best quality habitat
for the Black Cockatoos and should therefore be
retained. To mitigate any potential impacts it is
recommended that Marri and Flooded Gum trees
and other significant trees are retained wherever
possible. There is potential to improve the Black
Cockatoo habitat by planting appropriate species
in drainage corridors, open space and road
reserves. Assessment should be undertaken at
subdivision stage to determine the implications
of proposed development under the EPBC Act.

2,54 Resource Efficiency Principles

The housing design in the LSP area shall draw
upon the natural setting, rural history and urban
context of Serpentine to provide a unique
residential character for the development.
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The Townsite design provides opportunities for
passive surveillance, community engagement
and a mix of lot sizes which promotes diversity,
walkability and supports transport use.

26 Heritage

The historic nature of Serpentine is reflected

by the number of properties with heritage
significance. The listed properties within the LSP
area include the Serpentine General Store (6
Wellard Street) on the State Register of Heritage
Places and the Old Serpentine Inn (corner of
Richardson and Wellard Streets), the Serpentine
Butcher Shop (19 Richardson Street) and Saint
Kevin's Church (Richardson Street) which are
identified on other heritage listings.

Figure 7: Serpentine General Store.

Much of the Local Structure Plan area falls
within Registered Aboriginal Heritage Site 3582
Serpentine River under the Aboriginal Heritage
Act 1972. A Section 18 application may need

to be submitted by the landowner(s) to the
Department of Planning, Lands and Heritage
(DPLH) either at the time of subdivision, or prior
to ground disturbing works. Landowners should
refer to the ‘Aboriginal Heritage Due Diligence
Guidelines’and contact DPLH in this regard.

The significant presence of heritage listed
properties and the general sense of heritage
present within the Local Structure Plan area offers
an opportunity to define and protect the rural
amenity of the area. Elements which define the
rural character and historic nature of the area can
be used to develop development criteria which
respond to these aspects.
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3.0 Land Use and Subdivision Requirements

The urban design principles applied in the
preparation of this LSP have emerged from the
character of the site and the requirements of LN,
as discussed above. These include:

An overall layout that is site-sensitive
and which integrates with its surrounds,
recognising the Darling Scarp as the
backdrop;

An interconnected modified grid layout,
affording the site strong legibility and a link to
its natural amenities;

Providing a variety of lot sizes that can
accommodate a variety of housing product;

Providing a high-quality, walkable urban
environment;

Providing a water sensitive design that is
responsive to the existing site conditions;

Providing high-quality POS for both passive
and active recreation purposes.

« Ensuring lots are configured to maximise
street frontage, opportunities for passive
surveillance and to reinforce the movement
network identified by the Local Structure
Plan.

Creating a neighbourhood centre, which is to
be developed to function as a‘main street
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The main land uses proposed in the Local
Structure Plan are:

Residential R5
Neighbourhood Centre
« Public Open Space
Public and Community Purpose

Education

A summary of the proposed land use areas is
provided below:

Land Use Summary (LSP Area)
Land Use Area (ha)

Residential R5 69.89
Neighbourhood 1.89
Centre
Public Open Space 15.62
Bush Forever 5.31
Public and Community 0.84
Purpose
Primary School 3.29
Local Roads 27.18

Table 1: Proposed land use areas.

3.1.1 Residential

The Local Structure Plan identifies opportunities
for residential subdivision at the R5 (2,000m?)
density. Table 2 provides residential lot yield
approximations, which identify the existing
number of lots in the Local Structure Plan area,
and the potential lot yield if the existing lots

are developed to the maximum density. Some
existing lots do not have any further subdivision

potential having already been subdivided at the
density identified by the Local Structure Plan.

A range of lot types provide for diversity in
built and housing type and maintain the rural
character of the Townsite.

Existing Number of 162
Residential Lots
Potential Lot Yield 368

Estimated Population 1,067 persons @2.9

persons per dwelling

Table 2: Residential Lot Yield Approximations

3.1.2 Activity Centres and Employment

Serpentine is not identified as an Activity

Centre under SPP 4.2 however it is identified as

a neighbourhood centre in the Shire’s Activity
Centre Strategy. As a designated neighbourhood
centre, retail development will be able to occur
to service growing demand. Its role as a retailing
centre is limited to the sale of lower-order
convenience goods to local residents.

Typically, local and neighbourhood retailing
absorbs about 25-30% of annual retail
expenditure with total annual expenditure
equating to demand per household supporting
about 2.2m? per capita.

Serpentine accommodates approximately
2000m? in commercial and retail floor space at
present servicing the localities of Serpentine,
Hopeland and Keysbrook.
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Serpentine is expected to experience moderate
growth within a fairly limited urban area. It
would be reasonable to expect this area to
accommodate a neighbourhood centre catering
for up to 4,400 residents.

3.1.3 Education Facilities

The Serpentine Primary School is identified by
the Department of Education as a medium sized
Primary School catering for the needs of the

Serpentine community and the surrounding area.

3.14 Public Open Space

Public Open Space will accommodate quality
areas suitable for active and passive recreation
purposes and are located within a short walk of
most residents.

Public Open Spaces proposed in the LSP
comprise:

«  POS within Conservation Category Wetland
(CCW) buffers which gain partial credit and
are considered “restricted POS” under LN; and

POS outside the CCW buffers, which may be:

» Excluded from POS calculations (if
within 1:1 year drainage basins)

» Considered restricted POS (if within
1:5 year drainage basins but not
within 1:1 year drainage basins), or

» Considered unrestricted POS (if not
within 1:5 year drainage basins)

Variations to public open space provision during
the detailed subdivision design will have regard
to the passive recreation spaces, active recreation
spaces, drainage, vegetation retention and other
functions of public open spaces. Tables below
outlines the Public Open Space Schedule.
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Land Parcels Area m?
Total LSP Site Area 1,191,676
Remove CCWs

Lambkin Reserve CCW 11,291
Richardson St POS 19,830
Total Net Site Area 1,160,555
Deductions

Primary School Site 32,937
Church Lot 51 Tonkin Street 2,187
Commercial Lots Richardson Street 6,089
Wellard Street Shops 12,868
Other Commercial, Public 6,089
Hardey Creek Drain 9,137
Lefroy Street Drain 1,605
Total Deductions 71,069
Gross Subdivisible Area (GSA) 1,089,486
Total POS Required (10% of GSA) 108,949
Unrestricted POS

Hardey Creek POS 20,620
Karnup Road 43,044
Lefroy Street POS 6,487
North Park 3,070
Spencer Park 9,065
Total Unrestricted POS 82,286
Credited Unrestricted POS 82,286
Restricted POS

Hardey Creek Basin 17,850
Hardey Creek Drain 2,458
Lefroy Street Drain 2,139
North Park Basin 684
Spencer Park Basin 456
Richardson Street POS 8,455
Total Restricted POS 32,043
Credited Restricted POS (20% Maximum) 21,790
Total POS Required (10% of GSA) 108,949
Total Credited POS (9.55% of GSA) 104,076

Table 3: Public Open Space Schedule.
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Figure 9: Public Open Space Areas.
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3.1.5 Drainage

A comprehensive drainage strategy is included
in the Local Water Management Strategy and
Addendum (Appendix 1).

The existence of poorly draining soils and

a high groundwater table results in the site
becoming seasonally waterlogged. Therefore,
infrastructure and buildings must be constructed
with adequate separation from groundwater to
safeguard against flooding:

« Finished floor levels shall be at least 1.2 metre
above the maximum groundwater level
(MGL);

«  Where the predicted MGL is at or within
1.2 metre of the finished surface, adequate
separation from groundwater must be
provided by the importation of clean fill; and

« Imported fill is to incorporate a band of
material that will reduce phosphorous
export via leaching, while meeting the
soil permeability and compaction criteria
required by the Shire.

The proposed LSP incorporates water sensitive
design principles for urban stormwater
management, consistent with the WAPC's Better
Urban Water Management, 2008.

An urban water management plan, in accordance
with Better Urban Water Management (WAPC
2008), will be required to be submitted as a part
of all subdivision applications within the Local
Structure Plan area. Preparation of the urban
water management plan is to be guided by the

findings of the ‘Serpentine Local Structure Plan
Wastewater Management Strategy’in addition
to the local water management strategy at
Appendix 1. Please contact the Shire in this
regard.

3.2 Movement Networks

The Transport Impact Assessment undertaken by
Cardno indicated that the Local Structure Plan is
not anticipated to have a material impact on the
traffic operations and safety on the surrounding
road network. All intersections are expected

to operate at acceptable levels of service and
capacity for all scenarios analysed and the
proposed development is not anticipated to have
a material impact on the traffic operations of the
key intersections in the Local Structure Plan area.

It is expected that the Karnup Road / Wellard
Street intersection will consist of a roundabout,
with a final design to be confirmed at such time
as improvement of this intersection is deemed
necessary.

3.2.1 Road, Walking and Cycling Network

The main east-west neighbourhood connector
(Karnup Road) links Serpentine to its hinterland
and to the regional road network. The LSP
structure is based on the existing street pattern
in the Townsite. The Townsite pattern is based

on a traditional grid formation and is direct,
interconnected and highly legible with north-
south, east-west building orientation. This pattern
allows pedestrians and cyclists as well as vehicle
users, access to key destinations within the urban
area. This pattern has however been disrupted in
some areas of the urban development zone by
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the approval of cul-de-sac subdivisions.

Further expansion and development of the
remaining portions of the Local Structure Plan
area will benefit from duplicating the existing
road layout. The grid road layout promotes a high
degree of permeability, visibility and accessibility.
Improvements and proposed modifications

to the existing road hierarchy are based on
Liveable Neighbourhoods classifications and

are shown on the LSP. Proposed roads, parking
bays and footpaths will be sited and designed in
accordance with the specifications of Liveable
Neighbourhoods and the Shire’s requirements.
The improvements to existing and proposed new
road layouts are indicative only and are subject
to planning at the time of subdivision and further
development of the Townsite. The movement
network will be supported by conceptual design
and drainage information.

The Long Term Cycling Network Plan was
endorsed by the Shire of Serpentine Jarrahdale
on 20 April 2020 and identifies aspirational
cycle routes within the Local Structure Plan
area, including on Karnup Road, Wellard

and Lefroy Streets. This will provide good

cycle linkages to the neighbourhood centre,
school and community facilities as well as

the proposed residential lots to the north

of the neighbourhood centre and should

be incorporated into the structure plan. An
extension of the proposed cycle network to
incorporate the new proposed road network
to the south of the structure plan should be
included to ensure a complete and connected
cycle network for the town. Bicycle access in the
LSP area is to be in accordance with the Shire’s
Local Area Bicycle and Shared Path Plan.

Appropriate pedestrian infrastructure should

be provided to enable all residents within the
structure plan to easily and safely access the
neighbourhood centre and primary school.
Specific safe crossing facilities to complement
this would need to be assessed at a later stage
of the development process. The Shire’s Local
Planning Policy No. 4.17 - Multiple Use Trails (LPP
4.17) requires that at subdivision and rezoning
stages multiple use trails are identified. It is
recommended that the proposed network of
footpaths within the LSP connects to existing
trails linking to the Byford area and also to the
walking/cycling infrastructure proposed within
the Byford Town Centre. The Healthy by Design
document prepared by the Heart Foundation
recommends designing walking and cycling
routes to and around local landmarks and points
of interest.

A noise assessment will need to be undertaken
especially towards the northern extent of the
Townsite to address the impact the railway
line will have on this development. The noise
assessment will be undertaken in accordance
with SPP 5.4 and prior to further subdivision
within the Townsite.

The Transport Impact Assessment prepared
by Cardno (Appendix 2) confirms the above
objectives in terms of traffic volumes.

3.2.2 PublicTransport

The TransWA Australind service stops at
Serpentine four times daily (twice Perth-bound;
twice Bunbury-bound). There are no localised
public transport services current in the area.
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3.3 Infrastructure Coordination, Servicing
and Staging

3.3.1 Power

The existing Serpentine LSP area has
underground power installed which can be
extended as development occurs.

3.3.2 Scheme Water

Scheme water is available to the majority of the
Local Structure Plan area. Where the subdivision
of land not connected to scheme water is
proposed the landowner(s) shall be required to
service all proposed lots with scheme water as a
condition of subdivision.

3.3.3 Wastewater Management

The Local Structure Plan area is not currently
connected to the Water Corporation sewer
network. Wastewater generated in the Local
Structure Plan area is currently managed by
alternative wastewater management systems
such as on-site aerobic treatment units. A
Wastewater Management Strategy was
prepared by GHD to assess the options for

the management of wastewater in the Local
Structure Plan area. Based on the findings of the
Wastewater Management Strategy the following
requirements for subdivision and development

apply:
Residential R5

Subdivision and development can be approved
at a density of R5 (minimum 2,000m? lots)

in unsewered areas under the Government
Sewerage Policy 2019. Alternative wastewater
management systems are considered appropriate
at this density provided that the following
requirements are achieved:

«  ASite and Soil Evaluation is submitted to the
Shire as part of the subdivision application.

« The wastewater management plan should be
informed by the urban water management
plan and include the following:

»  Asite feature plan depicting land and
environmental features and areas
subject to greater than 1in 10 year
ARI flooding and inundation;

» Aland capability assessment,
relevant to the proposed land
use/development, with relevant
geotechnical information and
indicative lot layout and development
plan/s;

» An investigation of local soils
phosphorus retention potential;

» Demonstrate compliance with the
Australian/New Zealand Standard
- On-site domestic wastewater
management (AS/NZS 1547:2012);

» Demonstrate compliance with the
Government Sewerage Policy 2019 (as
amended); and

» Demonstrate compliance with the
Better Urban Water Management
Guidelines (WAPC 2008).

334 Gas

Gas services are not available within the Local
Structure Plan area.
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4.0 Implementation

4.1 Adoption of the LSP

All development shall be determined in
accordance with the LSP once it is approved by
the Shire in terms of Clause 5.18 of the Scheme.

4.2 Modifications to the LSP

There may be circumstances under which the LSP
may warrant modification, either through a Shire
initiative or upon a request from a landowner or
the community. Any proposed modification to
the LSP must be undertaken in accordance with
the relevant provisions of the Shire’s Scheme and
the WAPC'’s Structure Plan Guidelines.

The Shire may consider modifications to the LSP
on condition that the modifications do not:

Compromise the overall function or integrity
of the LSP;

Prejudice adjoining landowners in terms of
amenity, interface or integration; and

The modification must be able to
demonstrate an improvement to the overall
design and function of the LSP area.
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5.0 Conclusion

The LSP seeks to provide a planning framework
to guide urban development in Serpentine. The
proposed land uses and subdivision layout are
consistent with the planning context provided
under the MRS and the Scheme. The LSP design
has been guided by the principles of WAPC and
Shire policies which provide strategic direction
for the future development of the metropolitan
area.

The information provided demonstrates that

the subject site is capable of being further
developed for urban purposes. Suitable provision
of Public Open Space sites has been made. These
facilities are connected to the surrounding areas
through an integrated road layout. Servicing
requirements including roads and utilities have
been adequately addressed.

The LSP retains a strong link to the history of the
area, the character of the existing Townsite and
the natural topography of the land while also
adapting these elements to an urban context and
complying with district, regional and strategic
objectives.
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This report: has been prepared by GHD for Department of Planning and may only be used and relied on by
Department of Planning and mutually agreed patrties for the purpose agreed between GHD and the
Department of Planning as set out in section 2 of this report.

GHD otherwise disclaims responsibility to any person other than Department of Planning and mutually
agreed parties arising in connection with this report. GHD also excludes implied warranties and conditions,
to the extent legally permissible.

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

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

The opinions, conclusions and any recommendations in this report are based on assumptions made by
GHD described in this report (refer sections 4, 5, 6 and 7 of this report). GHD disclaims liability arising
from any of the assumptions being incorrect.

GHD has prepared this report on the basis of information provided by Department of Planning and others
who provided information to GHD (including Government authorities)], which GHD has not independently
verified or checked beyond the agreed scope of work. GHD does not accept liability in connection with
such unverified information, including errors and omissions in the report which were caused by errors or
omissions in that information.
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Executive summary

This Local Water Management Strategy (LWMS) has been prepared by GHD Pty Ltd (GHD) for
the Department of Planning in accordance with Better Urban Water Management (Western
Australian Planning Commission, 2008). The purpose of the LWMS is to provide objectives,
criteria and requirements for the protection and management of the water cycle as part of land
use planning and development at all levels of the planning system for the Serpentine Outline
Plan area.

The proposed Serpentine Outline Plan Area is located in the suburb of Serpentine within the
Shire of Serpentine-Jarrahdale, approximately 50 km south of Perth CBD. The site covers
approximately 90 hectares in area.

Water Use Strategy

To make the development area a leading example of water efficiency, the following measures
will be implemented:

U Water efficient appliances: The development will have full compliance with the Building
Code of Australia (BCA) and WA'’s “5-Star Plus Stage 1” supplement;

U In-house water use: The development will not be connected to scheme water and all in-
house water will be sourced from rainwater. The self-sufficient nature of rainwater supply
strongly encourages water conservation initiatives within households;

° Wastewater: The development will not be connected to a reticulated sewerage system.
Domestic wastewater will be treated through on-site Aerobic Treatment Unit (ATU)
effluent disposal systems, where the effluent can be recycled via irrigation of vegetated
disposal areas; and

. Landscape irrigation: Public Open Space (POS) areas will be irrigated using local
groundwater. Domestic gardens can be irrigated with effluent from the ATU systems. Any
additional irrigation requirements can be sourced from rainwater or the installation of
garden bores (subject to quality and quantity of groundwater within the area).

Stormwater Quantity Management Strategy

The proposed stormwater management strategy employs the following principles for the
following events:

1 year ARI event
o Roofs will be connected to soakwells or rainwater tanks.

. Road runoff will be infiltrated as close to source as practical using water sensitive urban
design (WSUD) measures such as infiltration devices such as bioretention basins/swales,
soakwells and Atlantis cells.

5 year ARI event

. Will be collected and conveyed by swales. The swales will discharge directly to the
Hardey’s Creek Main Drain or will discharge to dry, shallow detention basins.

. Where swales and drains discharge to waterways and basins, the banks of the waterway
or basin will be stabilised to prevent scouring.
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100 year ARI event

. Events greater than the 5-year ARI event will be conveyed away from the development
along roads and POS, discharging to Hardey’s Creek Main Drain or Serpentine River.
Basins have been sized to compensate major events up to the 100-year ARI event to the
pre-development flow.

Groundwater Management Strategy

The existence of poorly draining soils and a high groundwater table results in the site becoming
seasonally waterlogged. Therefore, infrastructure and buildings must be constructed with
adequate separation from the groundwater to safeguard against flooding:

. Finished floor levels shall be at least 1.2 m above the maximum groundwater level (MGL).
Where the predicted MGL is at or within 1.2 m of the finished surface, adequate
separation from groundwater will be provided by the importation of clean fill; and

° Imported fill is to incorporate a band of material that will reduce phosphorous export via
leaching, while meeting the soil permeability and compaction criteria required by the Shire
of Serpentine-Jarrahdale.

Water Quality Management Strategy

Surface water from the development mostly discharges to the Hardey’s Creek Main Drain and
the Serpentine Drain which ultimately discharge into the Peel-Harvey Estuary system via the
Serpentine River. Discharge from the development will meet the target water quality objectives
identified in the Peel-Harvey Water Quality Improvement Plan (EPA, 2007).

It is proposed to adopt Water Sensitive Urban Design (WSUD) and Best Management Practices
(BMPs) promoting retention, infiltration and treatment of events up to the 1-year ARI events, in
accordance with the Stormwater Management Manual for Western Australia (DoW, 2004-
2007). Structural measure will include a bioretention system which represents 2% of the total
impervious area.

The key WSUD elements for the bioretention system incorporated into the design of
subdivisions within the study area are:

. Biofiltration pockets: Wherever practical, these small biofiltration and infiltration systems
will be incorporated into non-frontage verges (where they will not obstruct driveway
crossovers) and road nibs.

° Vegetated median swales: Wherever practical, biofiltration and infiltration systems in the
form of vegetated swales will be incorporated into median strips.

Implementation

The next stage for water management is to obtain subdivisional approvals supported by an
Urban Water Management Plan (UWMP). The UWMP is to be consistent with the design criteria
and strategies outlined in this LWMS and include site-specific detail design of the drainage
system in consideration of other aspects of the overall design concept.
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1.

1.1

Introduction

GHD Pty Ltd (GHD) was commissioned by the Department of Planning to prepare a Local
Water Management Strategy (LWMS) for the Serpentine Outline Plan area (the Site). The
proposed development is located in the suburb of Serpentine within the Shire of Serpentine-
Jarrahdale, approximately 50 kilometres (km) south of Perth CBD (Figure 2). The site covers
approximately 90 hectares (ha) in area.

The purpose of this LWMS is to:

. Provide objectives, criteria and requirements for the protection and management of the
water cycle as part of land use planning and development at all levels of the planning
system for the Serpentine Outline Plan area;

. Identify key water environments and management issues across the Serpentine Outline
Plan area;
° Provide guidance for the protection of significant water resource assets and the

management of water resources, including waterway and catchment health; water (re)use
and efficiency; and flooding and stormwater management, as part of future land use
planning and development in the Outline Plan area, at all levels of the planning system;
and

U Incorporate applicable principles from Better Urban Water Management (Western
Australian Planning Commission, 2008).

This LWMS has been prepared in consultation with the Western Australian Planning
Commission (WAPC) Departments of Environment and Conservation and Water (DEC and
DOW, respectively), Water Corporation and the Shire of Serpentine-Jarrahdale. This LWMS has
been prepared in accordance with the principals outlined in Better Urban Water Management
framework (WAPC, 2008), which provides a model for developers to address water related
management issues at the various stages of planning and presents interim water related design
objectives for water conservation, groundwater and stormwater.

Total water cycle management - principles and objectives

Total water cycle management, also referred to as integrated water cycle management,
‘recognises that water supply, stormwater and sewage services are interrelated components of
catchment systems and therefore must be dealt with using a holistic water management
approach that reflects the principles of ecological sustainability’ (DoW 2004-07, Stormwater
management manual for Western Australia).

The State Planning Policy 2.9: Water Resources (WAPC, 2004) outlines the key principles of
integrated water cycle management as:

. Consideration of all water resources, including wastewater in water planning;
° Integration of water and land use planning;
° The sustainable and equitable use of all water sources, having consideration of the needs

of all water users, including the community, industry and the environment;
° Integration of human water use and natural water processes; and

° A whole of catchment integration of natural resource use and management.
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The principles and objectives for managing urban water as stated in the Stormwater Manual for
Western Australia (DoW, 2004) are as follows:

o Water Quality: to maintain or improve the surface and groundwater quality within the
Development Areas relative to predevelopment conditions.

o Water Quantity: to maintain the total water cycle balance within the Outline Plan area
relative to the pre-development conditions.

. Water Conservation: to maximise the reuse of stormwater.
. Ecosystem Health: to retain natural drainage systems and protect ecosystem health.
. Economic Viability: to implement stormwater management systems that are economically

viable in the long term.

. Public Health: to minimise the public risk, including risk from injury or loss of life, to the
community.

. Protection of Property: to protect the built environment from flooding and waterlogging.

. Social Values: to ensure that social, aesthetic and cultural values are recognised and

maintained when managing stormwater.

. Development: to ensure the delivery of best practice stormwater management through
planning and development of high quality developed areas in accordance with
sustainability and precautionary principles.

1.2 Planning background

The Serpentine Outline Plan is being prepared by the Western Australian Planning Commission
(WAPC) to provide guidelines for the subdivision of urban zoned land in the Serpentine town
site area, to ensure that the impact of environment and heritage are considered in the planning
process. The Serpentine Outline Plan will provide a statutory plan and design criteria that aim
to provide logical planning outcomes, while deterring subdivision applications that do not meet
the requirements. The LWMS will investigate how water resources can be effectively managed
by addressing all aspects of the water cycle, to ensure that key water issues are incorporated in
the planning process at the local stage.

The planning framework for land and water planning is illustrated in Figure 1. The LWMS
demonstrates how water resources can be considered in the land use planning system and to
ensure consistency with State Planning Policy 2.9: Water Resources (WAPC, 2004).
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Serpentine LWMS

1.3

Figure 1 Planning framework for integrating the drainage planning with land

planning

SOURCE: Better Urban Water Management (WAPC, 2008)

Previous studies

Information presented in a number of studies has been drawn upon in the developemnt of this
LWMS and they are briefly summarised below:

Murray Drainage and Water Management Plan (DoW, 2011) — presents a drainage and
water management plan for a 375 km? study area extending from Nambeelup catchment
in the north, the lower Serpentine River and Peel-Harvey estuary in the west, the
Fauntleroy Drain catchment in south, and the darling ranges and foothills to the east. The
DWMP area is predominantly within the Shire of Murray; however, 10% of the study area
is located with the Shire of Serpentine-Jarrahdale, where the northern boundary is
approximately 10 km south of this LWMS study area. The DWMP provides design
principles for surface water and groundwater management, including drainage and flood
control and water conservation and re-use measures.

Serpentine River Floodplain Management Study (SKM, 2010) — presents a floodplain
management strategy for the Serpentine, Baldivis, Karnup and Keralup areas, which
conducted detailed hydrologic and hydraulic flood modelling of the catchment. The
floodplain model incorporates this LWMS study area; and indicates that the study area is
not subject to inundation for a 1:100 year ARI flood event.

State Planning Policy (SPP) 2.1 Peel Harvey Catchment (WAPC, 2003) — sets down land
use and development controls for the Peel Harvey catchment for the protection of
wetlands and water resources. The policy contains provisions designed to ensure that
proposals for urban and intensive agricultural development are carefully assessed and
undertaken in a manner that minimises impact to the receiving water ways.
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2. Proposed development

2.1 Key elements in the Serpentine Outline Plan

The Serpentine Outline Plan is being prepared by the WAPC to provide guidelines for the
subdivision of urban zoned land in the Serpentine townsite area, to ensure that the impact of
environment and heritage are considered in the planning process.

The existing rural residential zoning (R5 — R10) will remain with no increase in the residential
density within the study area; however, it is likely that the lot boundaries, drainage infrastructure
and POS will be relocated according to future subdivision proposals. It is possible that a number
of the larger, rural-style lots, may be subdivided in the future. Gross subdivisible area for the
development is approximately 78.3 ha.

2.1.1 Land uses

The Town Planning Scheme Map for Serpentine contained in the Shire of Serpentine-
Jarrahdale Town Planning Scheme No. 2 (Department of Planning, 2011) summarises the
current landuse of the development area (Appendix A). The area predominantly consists of
residential lots and contains a combination of R10 and R5 residential zoned lots. The
development area also contains a number of commercial lots and public and community lots,
and public open space and recreation areas.

The proposed outline plan is shown in Appendix B.

2.1.2 Public open space

There is an allowance of 10% of Public Open Space (POS) within the development area in
accordance with Liveable Neighbourhoods (2007). The POS will be collocated to align with the
water management strategy and most efficiently incorporated into drainage design and flood
management and is shown in Figure 3.

The existing drainage basin and finch Mews and Blue Wren Close may be relocated at a future
date in accordance with the Shire of Serpentine Jarrahdale requests.

Unrestricted POS within the development is comprised of approximately 15 ha in the north-east
corner of the development (Memorial Gardens) and the created Lot 15 Giblett St POS. The
existing park adjacent to the school will remain and new POS co located with drainage features
will be created along Leslie Street, Lefroy Street and Rudall Street as shown in Figure 3.
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Table 1 Unrestricted Public Open Space

Unrestricted POS components Area (m2)

Hardey’s Creek POS 1 3699
Hardey's Creek POS 2 80788
Karnup Road POS 45529
Lefroy Street POS 8029
North Park 2902
Spencer Park 8982
Total Unrestricted POS 149930
80% Credit 119943

Restricted POS where usability is limited is to the drainage features (basins and living stream)
where 5 year flows or storage is provided.

Table 2 Restricted Public Open Space

Hardey’s Creek Basin 10140
Hardey’s Creek Main Drain 3065
Lefroy Street Drain 3436
North Park Basin 673
Richardson Street POS 10500
Total Restricted POS 27815
20% Credit 5563

Detailed POS schedule and areas is provided in Appendix C.
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404,000

6,419,000

6,418,000

|_————WEL:LA

.|
L2 15
i £
|
8 2
2 —~_ |9
g
=

RD*ST

7

—BALDWIN-RD

;/7
6,419,000

RNOLD-RD

J
6,418,000

LEGEND
I:l Study Area |:| Lefroy_Street_Drain
Cadastre Hardeys_Creek POS

Restricted Hardy Creek_Basin
EE Unrestricted

404,000
Hardy Creek_Drain
Karnup_Road
North_Park

North_Park_Basin
Richardson_Road_North
Richardson_Road_South

Spencer_Park

Spencer_Park_Basin

1: 10,000 (atA4) N
0 40 80 160 240 320 400
[ = e—— e ]
Metres

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia
Grid: Map Grid of Australia 1994, Zone 50

=
=1

CLIENTS PEOPLE|PERFORMANCE

Department of Planning
Serpentine Outline Plan LWMS

Public Open Space

Job Number | 61-28174
Revision | 0
Date | 19 Feb 2013

Figure 3

G:\61\28174\GIS\Maps\MXD\6128174_G007_Fig3_Rev0.mxd

accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be

239 Adelaide Terrace Perth WA 6004 Australia T 61 862228222 F 61862228555 E permail@ghd.com.au W www.ghd.com.au
2012. Whilst every care has been taken to prepare this map, GHD, DEC, DIA and Department of Planning make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot

incurred by any party as a result of the map being inaccurate,incomplete or unsuitable in any way and for any reason.
Data source: DoP: Serpentine Aerial - 20120517, New Cadastre - 20120517, Bush Forever Sites - 20120510; DEC: Geomorphic Wetlands - 20120510, Environmentally Sensitive Areas - 20120510; DIA: Aboriginal Heritage Sites - 20120510;

GHD: Study Area - 20120510. Created by: bflorczak



3.

3.1

3.2

3.3

Design criteria

The design criteria adopted for this LWMS have been based on the design objectives outlined in
Better Urban Water Management (WAPC, 2008),the Urban Water Management design
objectives outlined in the Shire of Serpentine-Jarrahdale Urban Water Management Draft
Planning Policy No 62 (Shire Serpentine-Jarrahdale, 2011) and State Planning Policy 2.1 for the
Peel Harvey Catchment (WAPC, 2003).

Water Conservation

The overall intention of the LWMS is to achieve the sustainable management of all aspects of
the water cycle within the development with the use of potable water to be as efficient as
possible. Specifically the objectives for integrated urban water management for the
development are:

. Mandatory use of rainwater harvesting on the lot-scale as the primary potable water. The
State Water Strategy (Government of Western Australia, 2003) sets a target of 20%
reuse by 2012. The development aims to reduce the use of scheme water by providing an
alternative fit for purpose water supply for drinking water use.

Water Quantity Management

The post development annual discharge volumes and peak flows are to be maintained relative
to pre-development conditions, unless otherwise established through determination of
ecological water requirements for sensitive environments. To achieve the above principle the
following criteria will be applied:

. Ecological protection - For the critical one year average recurrence interval (ARI) event,
the post development discharge volume and peak flow rates shall be maintained relative
to pre-development conditions in all parts of the catchment. Where there are identified
impacts on significant ecosystems, maintain or restore desirable environmental flows
and/or hydrological cycles as agreed by DEC and DoW.

° Flood Management - Manage the catchment runoff for up to the 1 in 100 year ARI event
in the development area to pre-development peak flows, unless otherwise indicated in an
approved strategy or as negotiated with the relevant drainage service provider.

o Protect infrastructure and assets from inundation and flooding - Urban development
usually results in the removal of significant areas of vegetation and replacement of
permeable areas with buildings, roads and paved areas. This results in increased
volumes and flows of surface runoff, which has the potential to cause flooding and
inundation. Floor levels of all habitable buildings shall be a minimum of 1.2 m above
groundwater level.

Water Quality Management

Maintain surface and groundwater quality at pre-development levels (winter concentrations) and
if possible, improve the quality of water leaving the development area to maintain and restore
ecological systems in the sub catchment in which the development is located. To achieve the
above principle the following criteria will be applied:

° If the pollutant outputs of development (measured or modeled concentrations) exceed
catchment ambient conditions, the proponent shall achieve water quality improvements in
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the development area or, alternatively, arrange equivalent water quality improvement
offsets inside the catchment. If these conditions have not been determined, the
development should meet relevant water quality guidelines stipulated in the National
Water Quality Management Strategy (ANZECC & ARMCANZ, 2000).

. Ensure that all runoff contained in the drainage infrastructure network receives treatment
prior to discharge to a receiving environment consistent with the Stormwater
Management Manual (DoW, 2004-2007) using structural controls representing 2% of
connected impervious catchment

. Where implemented all outflows from sub soils will receive treatment prior to discharge to
the stormwater system.

. Protect groundwater as a resource.

3.4 Commitment to best management practice

In order to meet the design criteria of reductions in total phosphorus, total nitrogen, total
suspended solids and gross pollutants as compared to developments in which water treatment
is not undertaken, it is necessary to use a combination of best management practice strategies.
In addition, best management practice strategies reduce risks of flooding on housing and

3.5

Table 3

infrastructure while maximising the potential for stormwater to be treated as a resource.

The hierarchy of best management practice principles is as follows:

U Implement controls at or near the source to prevent pollutants entering the system and/or

treat stormwater.

. Install in-transit measures to treat stormwater and mitigate pollutants that have entered

the conveyance system.

Implement end-of-pipe controls to treat stormwater, addressing any remaining pollutants prior to

discharging to receiving environments.

Objectives and strategy

A summary of the objectives for this LWMS is shown in Table 3.

Water Management Objectives and Strategy

C lodeve  lswey

Water Maximise the reuse of Minimise potable water use outside of homes and
Conservation  stormwater. buildings by providing alternative supplies and
Limit potable water use outside re.ducn:g dhemanc:. 2 matr;datlr.\g e US? E]; ;
of homes and buildings. rainwater harvesting as the primary potable water
source
Reduce the average per capita
potable water consumption.
Water Maintain the total water cycle Stormwater runoff shall be retained for up to the 1
Quantity balance for ecological protection  hr 1-year ARI event off line from major flow paths.

Minimise potential surface water
pollution by use of non-structural
and structural controls, in
accordance to WSUD and
BMP’s.

Attenuation of peak 5 and 100-year ARI
developed flows to pre-development flows.
Provide for the 100-year overflow path. Floor
levels of all habitable buildings pad levels 0.5 m
above the 100-year event flood level. Floor levels

GHD | Report for Department of Planning - Serpentine Outline Plan, 61/28174 | 9



Water Quality
Management

Protect property and
infrastructure within and
downstream of the development,
to the required level of
protection.

Maintain or improve the surface
and groundwater quality within
the study area relative to pre-
development conditions.

Maintain groundwater levels
within the natural regime.

of all habitable buildings shall be a minimum of
1.2 m above groundwater level.

Using structural controls such as swales
representing 2% of the connected impervious
catchment in combination with non-structural
controls such as public education campaigns, use
of low phosphorus fertilisers in POS areas, to
minimise potential pollution of stormwater and
groundwater.

Preliminary water quality targets will be
established for the study area and reviewed and
refined based upon future monitoring.

Existing drainage inverts shall be maintained
where possible.
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4,

4.1

4.2

4.3

4.4

Existing environment

Location

The Serpentine Outline Plan development area is located in the suburb of Serpentine within the
Shire of Serpentine-Jarrahdale approximately 50 km south of Perth as shown in Figure 2. The
site is approximately 90 ha in area.

Climate

The climate in Serpentine is typically characterised by hot, dry summers, and cool wet winters.
The nearest meteorological station which records rainfalls is the Serpentine gauge (station
number 009039) which is approximately 2 km away from the development. The average annual
rainfall at Serpentine from 1907 to 2011 is approximately 928 mm/annum. The nearest
temperature station is at Karnet (station number 009111) which is approximately 10 km from the
development. Figure 4 presents the monthly average rainfall at Serpentine and minimum and
maximum temperature at Karnet, which indicates that on average 70% of the annual rainfall
occurs over the months from May to August.

Figure 4 Monthly average temperature and rainfall
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Topography

The site topography is characterised by a relatively flat palusplain (seasonally waterlogged land)
varying between approximately 30 mAHD in the north-west corner to 35 mAHD in the middle of
the site (Figure 5). As the site is not free-draining, it is important that drainage infrastructure is
designed to convey runoff from the site in a controlled manner.

Land use

The current landuse within the development area is predominantly residential zoned R5 to R10,
with a number of commercial and community lots and areas for POS and parks and recreation.
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It is proposed that the landuse will remain largely residential a mixture of R5 and R10; however,
the lot boundaries, POS and drainage network may be relocated, depending on future
development plans.

4.5 Soils

4.5.1 Geology

The site corresponds to an area of Pinjarra Phase (P7). The Pinjarra Phase is described as
seasonally inundated swamps and depressions with very poor drained acidic mottled yellow and
sandy duplex soils.

The majority of the site consists of fine to medium-grained sandy soils, with areas of gravelly
sandy clay to the east of the site and a pocket of clayey peaty sands in the west (Figure 7). The
Geology Survey of Western Australia (1986) maps the site as Yilgran Craton (AYI(h)), described
as granulite and migmatite, high grade metamorphic rock.

A geotechnical assessment will be required to be completed prior to final detailed design of
earthworks and drainage. The geotechnical report will inform future Urban Water Management
Plans (UWMPs).

4.5.2 Contaminated soils

A search of the publically available DEC Contaminated Sites Database undertaken in May 2012
indicates that there are no registered contaminated sites within the development area. Historical
landuse maps show the site has been primarily residential with some intensified farming land
uses having previously been undertaken. It is likely long term fertilizer application has
contributed to elevated nutrient levels in surface and groundwater.

4.5.3 Acid sulfate soils

Acid Sulfate Soils (ASS) are naturally occurring soils containing iron sulphides. These soils are
typically benign within the anaerobic environment of their formation. However, when they
become oxidised through various disturbances such as development, acidic soil, surface water
and groundwater can result. Resultant sulphuric acid solubilises contaminants including heavy
metals, potentially releasing lead, aluminium, iron, and arsenic into groundwater.

The main environmental indicator of ASS is shallow groundwater and/or waterlogging of
laterites and sands, which may have generated sulphuric conditions, which lead to acid sulfate
soils.

ASS risk mapping (Figure 6) indicates that the majority of the soils within the LWMS area have
moderate to low risk of ASS. A small area to the west of the site (along Tonkin St) is classified
as having a high to moderate risk of ASS occurring at depths less than 3 m from the surface.
Works in this area will need to be conducted in accordance with an approved acid sulfate soil
management plan.
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4.6 Reserves, conservation areas and environmentally sensitive
areas

4.6.1 Bush forever

A small area to the west of the site is classified by the Department of Planning as a Bush
Forever site (BFS), as indicated in Figure 8. The site BFS No 375 is co-located with a
conservation category wetland bound by Hall Road and Richardson Street.

4.6.2 Aboriginal Heritage

The northern portion of the LWMS study area is classified as a ceremonial and mythological
Aboriginal Heritage Site, as indicated in Figure 8. The classification is related to the Serpentine
River (Site No. S02407) which extends along the Serpentine River and floodplain. The
classification is not likely to impact development of the site.

4.6.3 Environmentally sensitive area

The majority of the LWMS area is classified by the DEC as an environmentally sensitive area,
as indicated in Figure 8. These areas correspond to declared geomorphic wetlands and are
discussed in Section 4.7.2.

4.6.4 Significant flora and fauna

No Declared Rare Flora or Fauna as classified by the DEC has been recorded in the study area.
4.7 Waterways, wetlands and drainage

4.7.1 Surface water

The Serpentine area is known to experience regular water logging in the low-lying area, with
inundation due to a combination of persistent winter rainfall elevating the shallow water table,
which rises to the surface and inundates areas of flat terrain, and poor drainage.

The Serpentine River is located approximately 400 m north of the northern site boundary
(Figure 5). The Serpentine River flows south-westerly in a natural channel through Serpentine
until it ultimately discharges into the Peel-Harvey Estuary system.

The Water Corporation open drains are shown in Figure 5. The Water Corporation Hardey’s
Creek Main Drain which conveys runoff north to the Serpentine River, intersects the eastern site
boundary near Wellard St and drains a small area in the south-east of the development area
near Arnold Rd. The Water Corporation Serpentine River Drain intersects the western
boundary near Leslie St, and conveys runoff west, and discharges into the Serpentine River.

The site is included in the Serpentine Floodplain Management Study (SKM, 2011). The flood
modelling indicated that the study area is not subject to inundation from overtopping of drains
during the 100 year ARI flood events. However, Hardey’s Main Drain upstream of Karnup Road
(just north of the LWMS study area) was identified as being subject to between 1 — 2.5 m of
inundation (classified as high to extreme flooding risk) during a 100 flood event, which could
result in backwater effects upstream in the drain. Serpentine River flood map is provided in
Appendix G.
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4.7.2

Geomorphic wetlands

The DEC’s Swan coastal geomorphic wetland mapping (date) (Figure 8) indicates the LWMS
area contains Multiple Use, Resource Enhancement and Conservation Category wetlands
within the study area. The following text provides further detail regarding these varyingly
classified wetlands.

Multiple Use wetland areas

Much of the southern and eastern parts of the site are classified as Multiple Use wetland. The
Multiple Use wetland areas are totally or mostly cleared, and are used for agricultural purposes.
These wetlands still serve hydrological functions, such as groundwater recharge and flood
mitigation, but they do not have any specific management objectives.

Resource Enhanced wetland areas

Smaller areas in the north and west of the site are classified as Resource Enhancement
wetlands. The Resource Enhancement wetlands areas are wetlands which may have been
partially modified, but still support substantial ecological attributes and functions.

Conservation Category wetlands

Conservation category wetlands occur in both the west and east of the site. Conservation
category wetlands are the highest priority wetlands and support a high level of ecological

attributes and functions. No development which may lead to further loss or degradation is
permitted within Conservation category wetlands.

The Conservation category wetland, located at 51 Tonkin Street No. 14974 (refer to Figure 8),
appears to have been cleared in the past and is unlikely to continue to support any values for
which conservation classification was awarded. To support development of this area a request
to reclassify the wetland to a less stringent management category, and an update to the
Geomorphic Wetlands Swan Coastal Plain dataset was submitted to the DEC. This request
contained:

° Visual justification
o Desktop study of wetland values
° Wetland vegetation condition assessment

DEC has advised the request to reclassify the Conservation category wetland, located at 51
Tonkin Street No. 14974, to a less stringent management category of multiple use has been
approved. Department of Planning has provided the communications and approvals in
Appendix F.

The proposed land use of the currently designated Conservation Category wetland No. 14974
will remain as the current R10 and RS residential zoning. Upon subdivision, the stormwater
drainage infrastructure and management measures will be implemented in line with the
Stormwater Management Strategy discussed in Section 6 of this document.

The Conservation Category wetland located within the eastern sector of the Outline Plan
(Lambkin Reserve) bound by Tonkin Street to the North, Leslie Street to the South and Hardey
Road to the West will remain untouched, with the proposed land use identified as Restricted
Public Open Space.

In order to protect this wetland a 50 m buffer is provided to the wetland from all future
development in line with DEC requirements for wetland protection. An assessment of the
wetlands hydrology indicates no external catchments will grade to the Conservation Category
wetland, development is therefore unlikely to increase runoff to this wetland. As discussed in
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Section 6 of this document, the development will ensure additional stormwater is directed along
existing drainage path way away from the wetland.

4.8 Groundwater

4.8.1 Levels and flows

The LWMS development area is situated outside of the DoW’s groundwater contour area.
DoW'’s historic maximum groundwater contours, show the minimum groundwater level is 30
mAHD, approximately 0 m below the natural surface based on the existing topography. Based
on site evidence, groundwater is generally perched at surface level in low lying areas during the
winter months and flows in a westerly direction towards Serpentine River.

4.8.2 Groundwater quality

There is very limited groundwater quality data available for the study area. Based on previous
land uses shallow groundwater quality is believed to have small concentrations of ortho-
phosphorous in the groundwater. Total nitrogen (TN) concentrations are believed to be
moderate, with moderate concentrations of nitrate and nitrite.

The site is classified by the DoW'’s as ‘unsuitable for additional garden bores’ due to the
characteristics of the regional aquifer potentially resulting in poor groundwater quality and/or
quantity (DoW, 2012). The geology of the site consists of clayey formations which could result in
an unreliable water supply, and there is moderately high groundwater salinity level of between
1500 — 2000 mg/L, which could result in poor water quality (DoW, 2012). Garden bores can be
installed and used to access groundwater for irrigation purposes; however, it is acknowledged
that there are risks associated with the aquifer which could result in poor groundwater quality
and/or quantity.

4.8.3 Future commitments

Due to the absence of further empirical data that could be used to characterise groundwater
conditions in relation to depth and quality, a conservative design based on the Maximum
Groundwater Level (MGL) defined as being ground level has been assumed in this LWMS. The
requirement will be made to developers that both groundwater monitoring and a geotechnical
assessment will be required, the data evaluated, and groundwater management measures
identified prior to initiating development. The groundwater monitoring and geotechnical reports
will be provided to DoW and the Shire of Serpentine Jarrahdale, as well as an updated
groundwater management strategy, prior to development.
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5.

5.1

Sustainable water use strategy

Water Efficient Fixtures and Fittings

It is proposed that the development permits only highly rated water efficient appliances and
fittings. The Water Use in Houses Code Stage 1 requires that all tap fittings other than bath
outlets and gardens taps must be minimum 4 stars Water Efficiency Labelling and Standards
(WELS) rated, all showerhead must be a minimum 3 stars WELS rated and all sanitary flushing
systems must be a minimum 4 stars WELS rated dual flush (Department of Housing and Works,
2007). This will be a requirement of the plumbing and design guidelines and be controlled
though the inspection of houses when being connected to the non-drinking water supply.
Further inspections will occur during change of ownership of properties by placing a condition
on the title.

The water-using products covered by the WELS Scheme, are set out in Table 6. This table
recommends WELS rating for these products.

Table 4 Specifications for Fixtures and Fittings

5.2

Product Minimum Recommended
WELS rating WELS rating

Clothes washing 4 4.5
machines

Dishwashers 4 4.5
Toilet (lavatory) 4 4
equipment

Showers 3 4
Tap equipment 4 4
Urinal equipment 3 3

Efficient landscaping and irrigation measures

It is understood that POS areas within the LWMS study area are currently irrigated with
groundwater abstracted from the local aquifer. Discussions with the Shire indicate that the
intention is to continue to irrigate POS areas with groundwater in the short to medium term.

It is recommended that POS areas be designed to minimise irrigation requirements, with
predominantly local native landscaping and keeping turf areas to a minimum. Innovative
irrigation design methods and technologies will be used and the latest available documentation
on irrigation in Western Australia will be followed, including:

. Urban Irrigation Best Management Practices (Irrigation Association of Australia, 2006);

° Waterwise Garden Irrigators Program — Design Principles, Specifications and Guidelines
(Irrigation Association of Australia, 2007); and

. Waterwise Garden Irrigators Program — System Specifications, (Irrigation Australia,
2007).
. The following strategies will be applied to this development:
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5.3

53.1

5.3.2

5.4

541

° Ensuring irrigation is installed according to Irrigation WA standards;

o Using rain sensors and soil moisture meters to turn irrigation off when not required;
o Using subsurface irrigation to reduce water lost to evaporation and wind displacement;
° Xeriscaping through use of plants with very little or no irrigation demand.

Fit-for-purpose water sources

In-house water demand

The subject land is not currently connected to the scheme water supply. The primary water
supply to the residential development will be provided from rainwater harvesting from roof and
shed runoff through the installation of rainwater tanks plumbed into houses.

The Shire of Serpentine Jarrahdale require a minimum rainwater tank storage of 109 kL (99 kL
for domestic consumption and 10 kL storage for fire-fighting purposes) (personal
communication, Shire Serpentine Jarrahdale, 2012). It is the responsibility of the landowner to
maintain the upkeep of their rainwater tanks and any shortfall in water supply can be met by
carting water.

External non-potable water demand

Household irrigation water demands can be met through re-use of effluent from the ATU
systems. Additional irrigation requirements can be sourced from rainwater or the installation of
garden bores. It is acknowledged that there are risks associated with the aquifer which could
result in poor groundwater quality and/or quantity (Department of Water, 2011). The prospective
purchases will be made aware of the risks of installing a garden bore on the subject lot at the
point of sales, where of the associated risks will be included as part of the special provisions
within the annexures of the sales contract.

Public open space irrigation can be met through existing groundwater allocation license holders
transferring part or all of their licensed entitiement to new water users within the same subarea
in accordance with Operations policy 5.13 — Water Entitlement Transactions for Western
Australia (Department of Water, 2010). Applications for transfer will be assessed by Department
of Water and relevant policies shall be complied with. Should additional non potable water be
necessary groundwater allocation license are available within the Serpentine Area and an
application for their use will be provided in future stages if required.

Rainwater harvesting water balance

Assumptions

The rainwater harvesting water balance was conducted to provide an indication of a suitable
tank size for a variety of household occupancy rates (from 1 resident to 6 residents) and a
variety of total harvestable roof areas (450 m2, 500 m? and 700 m2). The average lot sizes were
estimated from the lot density in the updated cadastre plan provided by the WAPC. The
maximum roof area was estimated from the minimum required open space per lot based on the
zoning R codes from the Residential Zoning Codes.

Data from the Perth Residential Water Use Study 2008/2009 (Water Corporation, 2010) was
used to provide an estimation of total in-house water demands, including both potable and non-
potable water demands. The Perth Residential Water Use Study estimated an average annual
usage of 56 kL/person/year, which incorporates savings from using water efficient appliances
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and fittings. The annual demand was averaged over the year to generate a daily water demand
(153 L/person/day), and multiplied by hourly demand factors to account for typical fluctuations in
water demand over the course of the day. The water balance does not include demand for ex-
house water usage such as irrigation.

Six minute rainfall data from the Jandakot rainfall gauging station (station number 009172)
sourced from the Bureau of Meteorology was used to generate an hourly rainfall time series
used in the rainwater harvesting water balance. The water balance was conducted for a typical
high rainfall year, average rainfall year and low rainfall year (Table 5) to estimate a range of
suitable rainwater tank volumes required to safeguard against prolonged dry periods.

It was assumed that rainfall in excess of 1 mm was required to generate roof runoff. The hourly
water balance was conducted for the calendar year for the typical low, average and high rainfall
years, beginning on the 1 January and ending 31 December. To establish an initial water
volume in the tank, the water balance was run for an additional 7 month initialisation period
using the average hourly rainfall data from 1 June to 31 December. Evaporation losses from
the rainwater tank were not included in the water balance.

A minimum tank volume of 109 kL (where 99 KL is available for in-house water usage) was used
in the calculations, based on requirements from the Shire of Serpentine Jarrahdale. A maximum
tank size of 180 kL (where 170 kL is available for in-house water usage) was used in the
calculations.

The results of the water balance are summarised in Table 6 to Table 8. The results indicate that
for all lots with less than four residents, a 109 kL tank is sufficient to provide in-house water.
Lots with a total roof area of 450 m? and between four to five residents require a larger tank of
between 125 to 170 kL, and where there are six or more residents, the rainwater tank may
require top-up. Lots with a total roof area of 500 m?, and between four to five residents require a
larger tank of between 125 to 155 kL, and where there are six or more residents, the rainwater
tank may require top-up. Lots with a total roof area of 700 m?, and between four to six residents
require a tank of between 150 to 180 kL, and results indicate that these lots will not require top-
up during dry rainfall years.

Table 5 Annual rainfall from Jandakot rainfall gauge (009172) for high, average and low

rainfall years

Scenarios Annual rainfall (mm)

High rainfall year (2000) 967
Average rainfall year (2002) 750
Low rainfall year (2004) 597

Table 6 Rainwater tank calculations for total roof area of 450 m>

Number  Annual | Low rainfall year Average rainfall year High rainfall year
of demand
residents (kL) Total Tank Top-up Total Total Tank
runoff  size (kL) runoff runoff  size
(kL) (kL) (kL) (kL) (kL)
1 56 217 109 0 281 109 0 383 109 0
2 112 217 109 0 281 109 0 383 109 0
3 168 217 109 0 281 109 0 383 109 0
4 224 217 125 0 281 109 0 383 109 0
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Number  Annual | Low rainfall year Average rainfall year High rainfall year

of demand
residents (kL) Total Tank Top-up Total Tank Top- Total Tank
runoff  size (kL) runoff size up runoff  size
(kL) (kL) (kL) (kL) (kL) (kL) (kL)
5 280 217 170 0 281 145 0 383 109 0
6 336 217 180 57 281 180 31 383 130 0
Table 7 Rainwater tank calculations for total roof area of 500 m?

Low rainfall year Average rainfall year High rainfall year

residents Total Tank Top-  Total Tank Top- Total Tank Top-
runoff size up runoff size up runoff  size up
(kL) (kL) (kL) (kL) (kL) (kL) (kL) (kL) (kL)

1 56 241 109 0 312 109 0 425 109 0

2 112 241 109 0 312 109 0 425 109 0

3 168 241 109 0 312 109 0 425 109 0

4 224 241 125 0 312 109 0 425 109 0

5 280 241 155 0 312 140 0 425 109 0

6 336 241 180 25 312 180 5 425 115 0

Table 8 Rainwater tank calculations for total roof area of 700 m?

Number  Annual Low rainfall year Average rainfall year High rainfall year

of demand

residents (kL) Total Tank Top- Total Tank Top- Total Tank Top-
runoff  size  up runoff size up runoff  size up
(kL) (kL) (kL) (kL) (kL) (kL) (kL) (kL) (kL)

1 56 337 109 0 437 109 0 596 109 0

2 112 337 109 0 437 109 0 596 109 0

3 168 337 109 0 437 109 0 596 109 0

4 224 337 120 0 437 109 0 596 109 0

5 280 337 150 0 437 135 0 596 109 0

6 336 337 180 0 437 160 0 596 109 0

55 Wastewater

For the proposed R5 lots equal to or greater than 2000 m? there is no requirement by the
Department of Health or the local authority for a connection to a sewerage system (Appendix E).
No new R10 lots (lots equal to or greater than 1000 m2) are proposed. Currently no sewer
system is proposed for the Serpentine area.

Therefore individual lots within the rural residential development will be serviced by on-site
Aerobic Treatment Unit (ATU) effluent disposal systems with the condition that use of an ATU
meets the requirements outlined in Sections 5.1 and 5.7 of WAPC’s Statement of Planning
Policy No 2.1 The Peel-Harvey Coastal Plain Catchment (1992), and Section 5.2.2 of the WAPC
Government Sewerage Policy: Perth Metropolitan Region (1995).
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The selection of an appropriate ATU for the individual lots is the responsibility of the landowner,
and the unit must comply with the Department of Health Code of Practice for the Design,
Manufacture, Installation and Operation of ATUs (Department of Health, 2001).

The selection of an appropriate ATU for the individual lots is the responsibility of the landowner,
and the unit must comply with the Department of Health Code of Practice for the Design,
Manufacture, Installation and Operation of ATUs (Department of Health, 2001) and all additional
requirements imposed by the Shire of Serpentine-Jarrahdale.

It is the responsibility of individual landowners to ensure that the wastewater treatment system
adopted maintains adequate clearance to groundwater of 1.2 m and complies with Shire of
Serpentine-Jarrahdale requirements (refer to Section 7 for indication fill requirements for
groundwater separation). The building and effluent disposal envelope will be setback from
drains located adjacent to the property boundary and from roadside table drains/swales to
ensure sufficient horizontal separation. Shire of Serpentine-Jarrahdale requires effluent disposal
areas to be defined early in the subdivision process for approval.

Effluent from ATU’s is able to be disposed of via irrigation areas. Disposal to surface irrigation
is not considered for a suitable option for this rural residential development due to high
groundwater levels and other risks associated with surface disposal (public health risks, risk of
runoff, risk of surface ponding, and disinfection).

Effluent will be disposed of via sub-surface irrigation (eg closely spaced and pressurised
subsurface dripper pipework installed at a depth of 100 mm below the ground level) of a
vegetated or landscaped disposal area. The sub-surface irrigation disposal area will be required
to comply with setback requirements for buildings and other infrastructure.

The following measures are required to manage the risk nutrient runoff into the drains:

. Subsurface irrigation (closely spaced and pressurised subsurface dripper pipework
installed at a depth of 100 mm below the ground level) is required to dispose of the
effluent over a vegetated or landscaped disposal area;

. Construction of an irrigation disposal area with a minimum area of 150 m? which includes
a layer of imported fill incorporating material that reduces phosphorus export (e.g.
Spearwood Sands or a suitable clay mix );

. The irrigation pad requires a minimum 1.2 m of fill to provide sufficient vertical separation
from the groundwater; and

o The irrigation disposal area is required to be located with a minimum separation distance
of 30 m from the drainage network to increase the travel time and natural attenuation of
nutrients prior to reaching the drains.

The following building pad criteria for each lot are required to ensure adequate clearance from
groundwater levels:

U Aerobic Treatment Units: require a minimum 0.45 m separation to groundwater from the
base of the tank;

. Alternative Treatment Units: require a minimum 0.6 m from the base of the unit to
maximum groundwater levels.

It is the responsibility of the individual landowner and/or developer to receive approval from
appropriate regulatory agencies to install an appropriate ATU system and ensure that quarterly
servicing of the system is conducted by a contactor approved by the Department of Health.
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6.

6.1

6.1.1

6.2

Stormwater management strategy

Floodplain management

Recommendations for floodplain management are presented in the Serpentine River Floodplain
management strategy (SKM, 2010). This study developed two-dimensional modelling of the
Serpentine River catchment and resulted in the identification of floodway and flood fringe areas.
The proposed Floodplain management plan (SKM, 2010) includes structural and non-structural
measures for flood mitigation focused on managing potential flooding impacts on the site and to
the immediate neighbouring land and drainage infrastructure.

Flood mitigation measures

Flood mitigation measures are focused on correct planning for appropriate land use in the
structure plan areas and setting aside the land required for floodplain inundation depths.
Existing and developed scenarios were presented within the Floodplain management strategy
(SKM, 2010). The ‘developed’ case includes raised ground levels within subdivisions but no
other modifications, such as waterway realignments or new or modified road crossings.

Planning measures recommended by the Flood plain management strategy (SKM, 2010) are:

° New dwellings in proposed and existing residential areas must have their floor levels
elevated 500 mm above the 100 year annual recurrence interval flood level.

U New industrial or commercial premises should have their floor levels elevated 500 mm
above the 100 year annual recurrence interval flood level.

. Maijor arterial roads with immunity to the 100-year annual recurrence interval flood level
that access new residential areas and can provide egress to emergency services must be
identified. Other residential streets should be designed to be serviceable up to the five-
year annual recurrence interval flood event.

Pre development

The Serpentine area is known to experience regular water logging in the low-lying areas to the
west of the study area. This inundation is due to a combination of persistent winter rainfall
elevating the shallow water table, which rises to the surface and inundates vast areas of the flat
terrain, and poor drainage.

Hardey’s Creek Main Drain runs south to north draining the adjacent agricultural and residential
lots via 2 x 1200 mm culverts under Arnold Road. The drain also receives stormwater from the
existing urban developed south of Tranby Avenue through an existing Water Corporation
storage basin and overflow via a 1200 mm diameter culvert under Arnold Road. The combined
flow runs through an unlined trapezoidal channel to Karnup Road where a series of 2 x 1200
mm culverts and 2 x 1500 mm culverts outlets to the Serpentine River.

The proposed subdivision was divided into 15 catchments, with delineation primarily based on
the grades of the natural surface and existing drains with key flow rates identified in Table 9.
Stormwater modelling confirmed the extensive flooding and water logging the south eastern
portion of the proposed development.
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Table 9 Predevelopment flow rates

Location 5 Year Predevelopment Flow 100 Year Predevelopment
(mls) Flow (m®/s)

Arnold Road Basin 6.00 11.68

Hardey’s Creek Main Drain at 8.17 17.90

Karnup Rd

6.3 Stormwater quantity

6.3.1 Proposed Stormwater Management Strategy

The drainage layout proposed in this LWMS refines the existing drainage in line with:

° The aspirations of the Serpentine Jarrahdale Shire for open drainage only;
° The proposed urban design concept for an integrated and rural feeling development; and
U Flood protection.

This resulted in the following key components:

° Modification of the western section of Hardey’s Creek Main Drain from Arnold Road to
Rudall Street to enable conveyance of major flood flows through the study area in a linear
public open space type corridor with the following benefits:

o No major drainage line along Arnold Road

0 Useable public open space within the study area serving a flood protection function
during major events

The Shire of Serpentine-Jarrahdale has indicated their support for the proposed
modification to Hardey’s Creek Main Drain (Appendix F).

. Relocation of the existing retention basin from the rear of Finch Mews and Blue Wren
Court as requested by Shire of Serpentine-Jarrahdale. The storage of this basin has been
included in the future basins following development.

] Construction of three new retention basins (Figure 10) in order to service much of the
remaining proposed development and ensure pre-development peak flows into Hardey’s
Creek Main Drain are maintained.

Based on the above reasoning the proposed stormwater management strategy employs the
following measures for the following events:

1 year ARI event
o Roofs will be connected to soakwells or rainwater tanks.

U Road runoff will be infiltrated as close to source as practical using water sensitive urban
design (WSUD) measures such as infiltration devices such as bioretention basins/swales,
soakwells and Atlantis cells.

5 year ARI event

° Will be collected and conveyed swales. The swales will discharge directly to the Hardey’s
Creek Main Drain or will discharge to dry, shallow detention basins.

° Where swales and drains discharge to waterways and basins, the banks of the waterway
or basin will be stabilised to prevent scouring.
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100 year ARI event

U] Events greater than the 5-year ARI event will be conveyed away from the development
along roads and POS, discharging to Hardey’s Creek Main Drain or Serpentine River.
Basins have been sized to compensate major events up to the 100-year ARI event to the
pre-development flow.

U Lots will be set a minimum of 0.5 m above 100 year ARI flood level

6.3.2 Stormwater rates and volumes

Urbanisation results in an increased impervious area. Increased rates and volumes of
stormwater runoff must be managed to protect infrastructure and assets from flooding and
inundation, while water quantity and quality must be managed to protect wetlands and
waterways from risk of increased inundation and contaminant loads. Surface water
management must ensure that urban development does not increase the peak flows
discharging to receiving environments.

The 5 and 100 year storage volumes and flow rates required for each of the basins are
presented in Table 10. The indicative locations and surface areas of basins are shown in Figure
10. The detention storages should be located outside of the floodway, unless in the case of
2Basin which is online storage and landscaped into the surrounding public open space. Basins
should be designed with a maximum water depth in a 100 year ARI event of 1.5 m with side
slopes between 1:6 and 1:8. Indicative basin levels are provided in Table 11.

It is important to note the requirement to retain/detain the 1 year 1 hour ARI event and provide
bio retention areas equivalent to 2% of the connected impervious area. Indicative storage
volumes are provided below in Table 11.

Table 10 Basin Peak Flow Rates and Volumes

Location 100 Year 1 year Bio 5 Year 100 Year Estimated Estimated
Flow retention  Volume Volume 5 Year 100 Year
(m®/s) Volume (md) (m) Area (m?)  Area (m?
(m’)
1Basin 0.45 0.87 150 950 2200 950 2500
2Basin 8.00 17.20 900 7700 39800 8750 23600
3Basin 0.40 0.85 50 250 550 250 630

Table 11 Basin Levels and Bio retention Requirements

Location Basin invert Depth to Top of Basin 5 Year Level 100 Year
(m AHD) Groundwater (m AHD) (m AHD) Level (m
(m) AHD)
1Basin 29.00 0.3 30.00 29.30 29.68
2Basin 28.50 0.0 30.10 29.55 30.01
3Basin 30.39 0.3 31.39 30.69 30.97
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As described in Section 2.1.2 and shown in Figure 10 it is proposed to co-locate POS areas with
drainage. Approximately 17.8 ha of the site is identified as POS with 15 ha being unrestricted
POS. A total of 1.732 ha of the POS identified will be restricted POS to be used for drainage.
Basins are designed to drain within 3 days of a major storm event to limited POS inundation
time.

Downstream discharge flow rates from the development area follow and (incorporating
upstream flows) do not exceed pre-development peak flow rates at Hardey’s Creek Main Drain
as shown in Table 12.

Table 12  Pre and Post Development Flow Rates

Location 5 Year 5 Year Post 100 Year 100 Year Post
Predevelopment development Predevelopment Development
Flow (m®/s) Flow (m®/s) Flow (m®/s) Flow (m®/s)

Hardey’s Creek 8.17 7.80 17.90 17.40

Main Drain at

Karnup Rd

Hardey’s Creek Main Drain is proposed to be a 1 m deep with 13 m top width and 1:6 sides (5 year
ARI event flow depth would approximately equal 350 mm) living stream incorporated into the POS.
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6.4 Fill requirements

100 year ARI flood event modelling results are presented in longitudinal sections in Appendix E.
Fill requirements adjacent to modelled waterways are estimated not to exceed 1.5 m.

No on site groundwater monitoring or investigations have been undertaken so it is not possible
to accurately determine the amount of fill required as a result of groundwater levels at this
stage. Fill requirements away from the waterways must be determined in conjunction with
appropriate earthworks designs to achieve satisfactory surface and subsurface drainage grades
and block levels appropriate to the nature and size of developed lots and may vary substantially
from this estimate. Refer Section 7.2 for groundwater level management.

6.5 Stormwater quality

To address stormwater and flood management, the principles of the minor/major system of
drainage will be employed. The minor drainage system accommodates the low frequency ARI
event, typically less than 5 year ARI events. The major drainage system is a system of swales,
kerbs and roads to attenuate and infiltrate peak surface water flows.

It is proposed to adopt Water Sensitive Urban Design (WSUD) and Best Management Practices
(BMPs) promoting retention, infiltration and treatment of events up to the 1-year ARI events, in
accordance with the Stormwater Management Manual for Western Australia (DoW, 2004-
2007).

Where development is associated with an ecosystem that is dependent on a particular
hydrologic regime for survival, the water quality discharged to the groundwater must be in
accordance with the requirements of DEC.

Where development is associated with any new or existing waterway or open drain that
intersects the shallow water table, and that may discharge pollutants from the shallow
groundwater to receiving environments, the following interim nutrient reduction targets will be
adopted until such time as appropriate site-specific targets are developed.

. As compared with a development that does not actively manage water quality, the
following should be achieved:

o atleast 60 per cent reduction of total phosphorous
o0 at least 45 per cent reduction of total nitrogen

The phosphorous reduction target was adopted from Water Quality Improvement Plan for the
Rivers and Estuary of the Peel-Harvey System — Phosphorus Management (EPA 2008). It is
anticipated that the site-specific nutrient reduction targets will be developed after one year of
monitoring which will allow for a preliminary understanding of baseline conditions. The site-
specific nutrient reduction targets will inform future UWMPs and will be adopted prior to any
development activities.

Engineering drawings submitted to Council for approval must be supported by clear and
auditable documentation, providing details of proposed staging and implementation of the
surface and groundwater quantity and quality management strategy.

It is strongly recommended that developers meet with the Shire to discuss proposed surface
and groundwater management strategies and to gain further guidance on site-specific
requirements of the local authority at commencement of any urban water management plan.
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6.5.1 Structural measures

The choice of structural treatment measures varies across the study area to suit streetscape
and POS landscapes.

The proposed drainage plans uses multiple soak wells, Atlantis cells and basins to infiltrate the
1 year 1 hour ARI. The process of infiltration effectively filters the stormwater and is effective in
the removal of particulate nutrients. To increase the potential of the infiltration device treatment
media, such as Laterite is to be employed.

A bioretention system, which represents 2% of the total impervious area, will result in
performance at the maximum possible reductions. The key WSUD elements to be incorporated
into the design of subdivisions within the study area are:

° Biofiltration pockets: Wherever practical, these small biofiltration and infiltration systems
will be incorporated into non-frontage verges (where they will not obstruct driveway
crossovers) and road nibs.

° Vegetated median swales: Wherever practical, biofiltration and infiltration systems in the
form of vegetated swales will be incorporated into median strips.

6.5.2 Non structural measures

Non-structural measures to control and reduce discharge of contaminants to the groundwater
are based on source control of stormwater. Non-structural source control can include:

° Actions that aim to change behaviour such as public awareness campaigns and
community education;

U Strata management operations and maintenance activities such as street sweeping,
waste management, landscape maintenance and fertiliser use;

. Land use and management measures, such as sediment and erosion control during
construction and permeable pavements;

o Develop landscaping guidelines for the proposed development area that recommend the
use of appropriate native species in landscaping and provide advice on the responsible
use of fertilisers and herbicides;

U Provide an effective waste-management plan for the area to ensure that litter and other
waste does not collect in the drainage systems, including street sweeping; and

o Require all development construction projects, including road and infrastructure
construction, to implement sediment and erosion control measures.

o Non-structural measures have been shown to be cost-effective long-term methods of
improving water quality and reducing contamination.

6.6 Best Management Practices

Table 13 outlines the best management practices for maintaining a high level of surface water
quality.

Table 13  Best management practices for surface water quality

Best Definition of recommended action

management
practices

Residential

Use low water soluble fertiliser applied to sandy textured soils, applied
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fertiliser

Soil remediation

Water and
nutrient
sensitive
principles

Water-sensitive
urban design

sparingly to gardens and turf.
Minimise lawn areas or plant an alternative lawn.
Fertilise only when symptoms of nutrient deficiency occur eg. Yellowing.

Use a complete lawn fertiliser containing nitrogen, phosphorus and
potassium, if fertiliser is required.

Apply fertiliser at the maximum individual application rate, that is 25 g/m2
for couch and 12 g/m2 for kikuyu and buffalo grass.

If fertiliser is required apply in spring or early autumn (Sept, Oct, Nov,
Mar and Apr).

Do not fertilise during summer or winter months.
Do not over-water.

Ensure all new urban developments in areas with sandy soils undergo
soil remediation at the estate scale.

At the lot scale blend or apply a layer of higher PRI soil 0-50 cm beneath
the finished ground level to provide increased phosphorus retention.

Use soil amendment materials such as yellow Spearwood sands,
Karrakatta soils or brown loams.

Remediate soil in accordance with Peel-Harvey coastal catchment water-
sensitive urban design technical guidelines.

Take care to maintain soil permeability.

Decision-making authorities should take a lead planning role in
incorporating best management practices including water-sensitive urban
design principles, criteria and outcomes in its strategic land use planning,
policies structure plans and subdivision conditions.

Compliancey with environmental quality criteria should be incorporated
in local planning policy

Ensure design complies with stormwater management policies
Apply water-sensitive urban design treatment trains

Prepare water management strategies

Undertake soil amendment.

Ensure total phosphorus and total nitrogen import and export criteria are
met.

Meet the minimum percentage area of deep-rooted perennial vegetation
Impose building and landscaping covenants

Ensure sound construction and building site management.
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Drainage
reform

Modify drainage management practices to reduce in-channel sediment
movement as opportunities arise.

Manage drainage as part of the total water cycle with the dual objectives
of optimising stormwater runoff and reducing nutrient flows into the rivers
and streams.

To ensure that WSUD features perform well, look attractive, require low maintenance, and to
extend their design life, it is important to choose appropriate plant species for the construction of
the WSUD feature. The choice of plant species for use is a function of:

Size of WSUD feature;

Location of WSUD feature in relation to roads and public open space;
Prevailing soils and climate;

Ability of the plant to absorb nutrients;

Ability of the plant to meet hydraulic requirements;

Ability of the plant to undergo periodic inundation, if required;
Water/ irrigation demand of plant and ability to withstand drought;
Prevailing salinity;

Local representation of plant species;

Root structure and behaviour;

Plant size; and

Visual appeal of plant.

Based on the above criteria Table 14 and Table 15, list the recommended species for use in the
proposed WSUD features. Shire of Serpentine-Jarrahdale has provided a plant selection list
based on accepted plant species for use in the Serpentine area. Refer to Appendix H for further
details.

Table 14

Recommended plant species for infiltration/detention basins

Botanical Name Approved

Melaleuca preissiana Stout paperbark Yes
Melaleuca rhaphiophylla Freshwater paperbark Yes
Melaleuca cuticularis Saltwater paperbark

Melaleuca lateritia Robin redbreast bush

Banksia littoralis Swamp banksia

Banksia seminuda River banksia

Carex appressa Tall sedge Yes
Carex fascicularis Tassel sedge Yes
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Table 15

Carex
Dianella
Dianela
Lomandra
Lomandra
Juncus
Juncus
Juncus
Juncus
Juncus
Juncus
Goodenia
Eucalyptus
Eucalyptus
Casuarina
Ficinia

Lepidosperma

Recommended plant species for bioretention swales/biofiltration pockets

inversa
caerulea
revoluta
histrix
longifolia
caespiticius
holoschoenus
kraussii
pallidus
pauciflorus
subsecundus
pulchella
occidentalis

rudis

cunninghamiana

nodosa

gladiatum

Knob sedge

King Alfred

Little Rev

Tropic Belle
Lomandra
Grassy rush
Jointleaf rush
Sea rush

Pale rush

Loose flower rush
Finger rush
subsp. Coastal Plain
Flat-topped-yate
Flooded gum
Casuarina
Knotted club rush

Coastal sword-sedge

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Botanical Name Approved

Carex

Carex

Carex

Juncus

Juncus

Juncus

Juncus

Juncus

Juncus

Ficinia

appressa
appressa
inversa

caespiticius

holoschoenus

kraussii
pallidus
pauciflorus
subsecundus

nodosa
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Tall sedge
Tassel sedge
Knob sedge
Grassy rush
Jointleaf rush
Sea rush

Pale rush

Loose flower rush
Finger rush

Knotted club rush

Yes

Yes

Yes

Yes

Yes



Dianella caerulea King Alfred Yes

Dianela revoluta Little Rev

Lomandra histrix Tropic Belle
Lomandra longifolia Lomandra
Lepidosperma gladiatum Coastal sword-sedge

6.7 Disease Vector Management

The drainage network has been designed to ensure that detained immobilised stormwater is
fully infiltrated or conveyed within a 96 hour time period between the months of November and
May, in compliance with the Shire of Serpentine-Jarrahdale’s design criteria for Urban Water
Management (Shire Serpentine-Jarrahdale, 2011).

Additionally, regular inspections and maintenance of the bioretention swales is recommended to
control weed growth and minimise silt build-up to prevent clogging and reduce ponding after
each storm event.
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7.

7.1

7.2

Groundwater management strategy

Glossary of terms

Controlled groundwater level

Controlled groundwater level (CGL) is a groundwater level endorsed by DoW and is the depth at
which subsoil drains are installed. In the absence of groundwater monitoring, the GCL should
be placed at the maximum groundwater level (MGL) which has been defined as being at the
surface level. Sub-surface drainage may not be installed below the controlled groundwater
level.

Maximum groundwater level

Maximum groundwater level is a groundwater level endorsed by the DoW. The actual level
selected will vary according to availability of data and/or modelling results, but is commonly the
maximum recorded groundwater level for a high rainfall condition. In the absence of data this
level is assumed at groundwater level.

Developments will be required to make the development surface level 1.2 m above the
maximum groundwater level, if subsurface drainage is not installed and meet all requirements
for ATU separation.

Phreatic line

The phreatic line is the modified (post development) maximum groundwater level following the
installation of subsurface drainage and is in fact an arc in between subsurface drainage lines,
as indicated in Figure 11

When subsurface drainage is installed the phreatic line becomes the level from which building
floor level clearance to groundwater is measured termed Design Groundwater Level (DGL).

Groundwater Levels

The building finished floor levels and effluent disposal areas (reticulation pad) within each
individual lot must maintain at least 1.2 m clearance from the MGL through the importation of
clean fill, in compliance with the Shire’s building requirements. This meets the requirements of
groundwater clearance of more than 0.45 m and 0.6 m for the ATU systems. Imported fill is to
incorporate a band of material that will reduce phosphorus export via leaching (e.g. Spearwood
Sands), while meeting soil permeability and compaction criteria required by the Shire of
Serpentine-Jarrahdale.

Examples of different ways in which the groundwater clearance and subsurface drainage criteria
may be met under different conditions are presented below in Figure 11. Case 1: The natural
surface is less than 1.2 m above maximum groundwater level. Subsurface drainage is installed
at controlled groundwater level to control the maximum groundwater level. However, because
the natural surface is less than 1.2 m above the resultant phreatic line, some additional fill has
also been provided to meet the minimum clearance requirement.

GHD | Report for Department of Planning - Serpentine Outline Plan, 61/28174 | 37



Figure 11 Meeting the groundwater clearance and subsurface drainage
criteria.

To protect housing from flooding and damage from groundwater, the predicted maximum
groundwater level must be determined, through modelling and/or measurement. As this
information is not currently available, local studies shall be undertaken and endorsed by the
DoW. Where the predicted maximum groundwater level is at or within 1.2 m of the surface the
importation of clean fill and/or the provision of sub surface drainage will be required to ensure
that adequate separation of building floor slabs from groundwater is achieved. In such
instances, the sub surface drainage will need to be placed at a DoW approved controlled
groundwater level.

Further investigations will be required in the next stage of planning to determine local scale
predicted maximum groundwater level for individual developments to determine whether
subsurface drainage is required for protection of urban infrastructure.

Where a perched water table exists or the predicted maximum groundwater level is at or within
1.2 m of the natural ground level, the importation of clean fill and the provision of subsurface
drainage will be required to ensure that adequate separation of building floor slabs from
groundwater is achieved. In such instances, the sub surface drainage will need to be placed at
or above the approved controlled groundwater level. The design of proposed subsurface
drainage systems should determine the resulting phreatic line (or the line marking the upper
surface of the zone of saturation in the soil) termed the Design Groundwater Level in between
drainage lines and finished lot levels should be a minimum of 0.8 m above.

38 | GHD | Report for Department of Planning - Serpentine Outline Plan, 61/28174



7.3

Any clean fill imported onto the site is to incorporate a band of material that will reduce
phosphorus export via soil leaching, whilst also meeting soil permeability and soil compaction
criteria specified by the local government authority. The bio-retention system and drainage
inverts are set at or above controlled groundwater level although existing inverts below the level
may remain. Sub surface drainage is to be installed at or above controlled groundwater level
and must be designed with free-draining outlets.

Figure 12 illustrates those areas that will require subsoil drainageffill to meet the required
separation. Subsoil drains will be required to discharge to Hardey’s Creek Main Drain above
base flow water depth in order to ensure that subsoil outlets are free draining.

Groundwater Quality

The environmental values of groundwater within, and surrounding, the study area must be
upheld.

To ensure that the existing groundwater quality is maintained, the quality of the stormwater
infiltration to groundwater will be maximised through:

o Adopting a treatment train approach to runoff, through the use of WSUD and BMPs such
as permeable pavements, buffer strips, bioretention swales, rain gardens, biofiltration
pockets, median swales, gross pollutant traps, and infiltration basins;

° Xeriscaping to avoid the use of fertilisers;
U Recommending a maintenance plan for the upkeep of the treatment train; and
U Recommending a monitoring program is implemented during construction and post

development to ensure that the management measures for stormwater quality are
meeting the design objectives.

Where development is associated with an ecosystem that is dependent on a particular
hydrologic regime for survival, the water quality discharged to the groundwater must be in
accordance with the requirements of DEC.

Where development is associated with any new or existing waterway or open drain that
intersects the shallow water table, and that may discharge pollutants from the shallow
groundwater to receiving environments, the following interim targets will be adopted until such
time as appropriate site-specific targets are developed.

° As compared with a development that does not actively manage water quality, the
following should be achieved:
— at least 60 per cent reduction of total phosphorous
— at least 45 per cent reduction of total nitrogen

Engineering drawings submitted to council for approval must be supported by clear and
auditable documentation, providing details of proposed staging and implementation of the
surface and groundwater quantity and quality management strategy.

It is strongly recommended that developers meet with the Shire to discuss proposed surface
and groundwater management strategies and to gain further guidance on site-specific
requirements of the Shire at commencement of any urban water management plan.
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8.

8.1

Monitoring

Predevelopment monitoring

The limited number of existing groundwater bores within the study area has led to an absence
of pre-existing groundwater quantity/quality data. Therefore a pre-development monitoring
program should be implemented to establish a baseline data set to inform the UWMP. Pre-
development groundwater monitoring will commence at minimum eighteen (18) months before
site works begin and continue through construction. Table 16 presents the recommended pre-
development monitoring program for surface and groundwater quality and quantity for a
minimum of 18 months or as indicated by the Department of Water.

Table 16  Recommended pre-development monitoring program

Site Frequency Parameter

Surface Water  As indicated by the ~ Monthly grab ~ ®  Physical Properties (pH, EC and
Regional Water samples temperature, DO, turbidity).
Quality Monitoring .
Program by Shire of » Nutrients (TN, FRP, TKN,
Serpentine ammonia, TP, TOC, DOC)
Jarrahdale. » TSS

Tri-annually » TRH, PAH, BTEX, hardness as
CaCO; and total metals (Al, As, Cd,
Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb,

Se, Zn)
Groundwater Network of Monthly, tobe » In-situ pH, EC and temperature.
monitoring bores reviewed after ) ynfiltered sample: pH, EC, TN
providing a suitable  the first year of o
spatial monitoring. FRP, TKN, ammonia, TP
representation of the » Filtered sample: nitrate/nitrite and
study area. PO,

» Water level (max and min levels)

8.2

As there are multiple land owners within the study area, it is also recommended that the
monitoring program should be a collaborative effort between all land owners. The advantages of
such an approach include:

° Consistency in data collection, analysing and interpretation;
. Resource sharing; and
. Allows for the establishment of a communication network between land owners.

Recommended post-development monitoring program

In addition to the monitoring outlined in Table 16, the following is the recommended post-
development monitoring program.

To assess the impacts of the development on water quality within the development area,
surface water samples will be collected monthly during the winter (June, July and August if the
drain is flowing) at locations to be specified in the UWMP. Groundwater levels will be measured
and recorded monthly, with samples collected quarterly for laboratory analysis in the months of
January, April, July and October from a network of monitoring bores providing a suitable spatial
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representation of the study area. Samples will be analysed for the following water quality
parameters:

° Water flows and level;

° In-situ pH, Electrical Conductivity (EC) and Temperature;
. Total Suspended Solids (TSS);

° Total Nitrogen (TN) and Total Kjeldahl Nitrogen (TKN);

° Ammonia (NH,);

. Nitrate and Nitrite (NO,);

. Total phosphorus (TP); and

. Orthophosphate (PO,™).

The following additional parameters are recommended in locations where drainage intercepts
shallow groundwater systems:

. Total titratable acidity and total alkalinity;

° Major anions (chloride, bromide and sulphate);
. Major cations (calcium, magnesium, sodium and potassium); and
. Iron and aluminum.

A summary of an example of a surface water and groundwater monitoring program is presented
in Table 17 below. Three years of post-development monitoring shall be carried out.

Table 17  Monitoring programme summary

8.3

s lroaeny  lPammess |

Surface water  Developments Site specific Water levels
inflow and outflow
locations Monthly during In-situ pH, EC and temperature.

the winter (June,

July and August if Unfiltered sample: pH, EC, TN, FRP,

TKN, ammonia, TP

Detention storages
inflow and outflow

the drain is
Water bodies flowing) Filtered sample: nitrate/nitrite and PO4,
Groundwater  Network of Monthly Water level
monitoring bores
providing a suitable  Quarterly In-situ pH, EC and temperature.
SPElE) (typically Jan, Unfiltered sample: pH, EC, TN, FRP,

representation of Apr, July, Oct) TKN. ammonia. TP
the study area. ’ ’
Filtered sample: nitrate/nitrite and PO4

Reporting

The Developer will prepare an annual water quality report for each year of monitoring, which will
be presented to the Shire and DoW. This report will summarise the results from the years
sampling, groundwater levels in areas where subsoil drainage has not been installed, and
include a qualitative review of the performance of the drainage and water management system.

Reporting and Monitoring shall be in accordance with ANZECC and the DoW QA/QC systems
to allow inclusion into DoW’s WIN database.
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8.4

Contingency Action Plan

A site specific contingency action plan with associated trigger values must be developed. As a
minimum the contingency action plan must include communication with the land owners, DoW
and the Shire of Serpentine-Jarrahdale as a priority action when trigger values are breached.

When developing trigger values for water quality, ANZECC recommends that a minimum of 24
months data be available. As there has been no pre-development monitoring undertaken at the
time of preparing the LWMS, trigger values cannot be calculated as per the ANZECC guidelines
(80th percentile for moderate level of protection and 95" percentile for high level of protection).
As such, interim guidelines for trigger values have been developed based on the ANZECC
guidelines presented in Table 18.

It is anticipated that the site-specific targets will be developed after two years of pre-
development monitoring. The site-specific targets will be reported in future UWMPs and will be
adopted prior to any development activities.

Table 18  Trigger Values

Analyte Units ANZECC Guideline

Nutrients Freshwater
Chlorophyll a ug/L 3-5
Filterable reactive phosphate ug/L 5

Total Nitrogen* ug/L 350

Total Phosphorus ug/L 10

Oxides of nitrogen ug/L 10
Ammonium ug/L 10

Total Kjeldahl nitrogen -

Other

Electrical conductivity (EC) @ uS/cm 300-1500
Turbidity b NTU 10-100
Dissolved oxygen % saturation 90 (lower limit)
pH - 6.5-8.0

Total suspended solids -

a: Lower EC values are typically associated with rainfall events. During summer, higher values are
common due to water being lost to evaporation.

b: Deep water bodies typically are low in turbidity. Shallow water bodies generally have a higher turbidity
due to wind induced mixing of sediments.
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Table 19

Should the trigger levels be exceeded in two consecutive monitoring events it is proposed that a
meeting be held between the developers, land owners, DoW, DEC, the Shire and the Peel
Harvey Catchment Council and other relevant parties to discuss likely causes (based on the
constituent profile) and appropriate ways forward, as presented in Table 19.

Contingency Action Matrix

Suspected Cause

Possible Solutions

Responsible Party for

Implementing
Contingency Action Plan

Over use of fertiliser

Animal waste from stables

Sedimentation from construction
erosion

Green waste

Spills

Failure of WSUD devices

Other

Community engagement on
appropriate use of fertiliser

Community engagement on
appropriate disposal of animal
waste

Control of erosion by contractors
Community engagement on the
appropriate collection and

disposal of green waste;
Implement street sweeping

Referral to EPA

Repair and/or maintenance of
WSUD devices

As appropriate
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Developer/Land owner
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9. Implementation plan

9.1 Developer commitments

The next stage for water management is to be subdivision approvals supported by an UWMP.
The UWMP is to be prepared to be consistent with the designs and strategies proposed in this
LWMS. The UWMP should address:

. Detail to the design proposed in the LWMS and compliance with the objectives;
. Detailed stormwater management design;
° Geotechnical considerations such as infiltration rates, as informed by a geotechnical

assessment; and
° Specific structural and non-structural methods to be implemented.

The developer is committed to the roles detailed in the report and outlined in Table 20.

9.2 Roles and responsibilities

Table 20 outlines the roles and responsibilities for the actions recommended in this LWMS for
the development area.

Table 20 Roles and responsibilities

Responsibility Requirement

UWMP Developer An approved Urban Water Management Plan at
subdivision application.

Design and Construction of Developer Hand over to Shire of Serpentine — Jarrahdale at

Drainage System Practical Completion.

Geotechnical investigation Developer To be completed prior to final detailed design of

earthworks and drainage and presented in
support of development application.

Non-Structural Controls: Developer Sediment and erosion control during

construction.
Land use and Management

Water Quality Monitoring and  Developer Monitoring Program (Section 8). Annual report

Reporting prepared by the Developer to be submitted to
the Shire of Serpentine — Jarrahdale and DoW
following 12 months of monitoring.

Water Use Efficiency Developer Developer to provide landowners with rainwater
tank and garden bore information packs at
settlement.

Water Use Efficiency Landowner Landowner to comply with Building Code of

Australia requirements checked during building
approval stage.
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Installation and maintenance  Landowners Approved Installation will be conducted during

of on-site effluent disposal building construction. Once installed, the ATU

system (ATUs) systems require quarterly servicing by a
Department of Health approved contractor.

9.3 Funding

Drainage infrastructure specific to the subdivision will be financed by the developer. Drainage
infrastructure at the lot scale will be funded by individual landowners.

9.4 Next steps

The next stage for water management is to obtain subdivisional approvals supported by a
UWMP. The UWMP is to be consistent with the design criteria and strategies outlined in this
LWMS and include site-specific detail design of the drainage system in consideration of other
aspects of the overall design concept.

The following issue will be addressed prior to the development of the UWMP and will be used to
inform the UWMP:

U Detailed design and refinement of proposed infrastructure including drainage and
development requirements for stormwater and shallow groundwater management;

U Modifications proposed to the Hardey’s Creek Main Drain will need to be approved in
writing by the Water Corporation

° Additional groundwater studies if sufficient groundwater resource is available for irrigation
of the proposed POS or if further groundwater allocation is required.

The following issues will need to be addressed within the UWMP:
. Demonstration that the UWMP will meet the objectives and criteria stated in the LWMS;

. Demonstration of compliance with regulatory requirements, including required licences
and approvals, Building Code of Australia and Plumbing Code of Australia;

° Detailed designs for the major/minor stormwater management system, including Best
Management Practices (BMPs) to achieve the water quality and quantity objectives given
in the LWMS;

. Identifying floor level heights;

U Undertake pre-development monitoring as outlined in Section 8.1;

° Establish a groundwater monitoring program to establish local controlled groundwater
level,

U Operational and maintenance responsibilities and liabilities.

U The EMP should address any potential impacts associated with construction activities

including acid sulfate soils, erosion and sediment control and management of any
required dewatering.
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