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Our Ref: 530
3 November 2023

The Secretary

Western Australian Planning Commission (WAPC)
Locked Bag 2506

Perth WA 6001

Attn: Anthony Muscara — Principal Planning Officer, Land Use Planning
Dear Sir / Madam,

PROPOSED METROPOLITAN REGION SCHEME AMENDMENT
WEST MUNDIJONG URBAN PRECINCT
LAND BOUNDED BY LEIPOLD, GANGEMI, MUNDIJONG AND KING ROADS, OLDBURY

On behalf of WPG Landholdings Pty Ltd (WPG) and the Mundijong West Landowners Group (MWLG),
please accept the formal lodgement of the enclosed submission for the proposed Metropolitan Region
Scheme (MRS) amendment to rezone 650 hectares of land described as the West Mundijong Urban
Precinct (WMUP) from Rural to Urban. The rezoning will facilitate the future planning and
development of land which is largely free of constraints and is readily, and relatively quickly
developable for residential purposes.

As you are aware, this submission was originally lodged with the Department in June 2022, and
following the subsequent lodgement meeting with DPLH officers the proponent agreed to engage with
the pre-referral process as a precursor to lodgement of the MRS Amendment itself.

The responses from the relevant statutory authorities are collated into a matrix along with the
proponent’s subsequent responses and incorporated into the submission as Addendum 1.

In summary:

1) Department of Biodiversity, Conservation and Attractions
No objections subject to normal infrastructure, buffers and management plans.
2) Department of Fire and Emergency Services
Supported subject to BHLA modifications (Revised & included in submission).
3) Department of Mines, Industry Regulation and Safety
No objections.
4) Department of Health
No objections subject to adequate infrastructure and management plans being
implemented as part of future planning process.
5) Department of Transport
Supported subject to adequate pedestrian and cycling facilities.

(08) 9275 4433

Suite 15/29 Collier Road, Morley WA 6062
PO Box 688, Inglewood WA 6932
admin@dynamicplanning.net.au
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6) Department of Water and Environmental Regulation
Not supported on the basis that the site is not identified in the South Metropolitan
Peel Sub-Regional Planning Framework. (Addressed in depth in the submission).

7) Main Roads Western Australia
Not supported on the basis that the site is not identified in the South Metropolitan
Peel Sub-Regional Planning Framework. (Addressed in depth in the submission).

8) Public Transport Authority
No objections

9) Shire of Serpentine Jarrahdale
No objections subject to further investigations and planning works.

10) Water Corporation
Not supported on the basis that the proposal is not consistent with the South
Metropolitan Peel Sub-Regional Planning Framework, and remote from existing
infrastructure (Addressed in depth in the submission).

11) Westport
Not supported as the proposal area falls within one of several catchments over which
Westport is undertaking a site selection feasibility study for freight logistics nodes for
a ‘possible’ deep water port at Kwinana at some point in the future (Addressed in
depth in the submission).

The proponent firmly maintains its longstanding position that much of the land identified for future
urban uses in the Mundijong District Structure Plan and the more recently designated Planning
Investigation Areas in the Sub-Regional Planning Framework to the west of the WMUP are burdened
by very significant constraints as detailed in this submission including but not limited to highly
fragmented ownership (many hundreds of individual lots and land owners), and environmental issues
which will considerably delay both development delivery time frames and the realistically achievable
ultimate yields.

The proposed WMUP on the other hand is largely absent of constraints, has only 10 landowners (The
Mundijong West Landowners Group) over the entire 650 hectares who are all very supportive of the
proposal, and has had significant preliminary investigative and planning works completed over the
preceding 5 years. The proponent undertakes to continue to Project Manage and fund the proposal
through the MRS process and future planning works as required.

Given the much publicised residential land and housing shortage in the Perth Metropolitan area, this
proposal presents a very real opportunity for the State to offset this shortfall considerably in the short
to mid-term.

The proponent asserts that the proposal should not be disqualified from due consideration on its
merits simply because to date it has not been included in the Sub-Regional Planning Framework.
Rather, town planning is an organic process which should respond to the needs of the community as
and when they arise. Clearly more than ever there is now a need and a nexus for significant additional
residential land stock in the south-eastern metropolitan area moving into the future which will not be
able to be adequately serviced by the existing allocations.
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Pertaining to Westport, as an outcome of the MRS pre-referral process the proponent was made
aware only late last year that Westport has evidently included the WMUP area into its considerations
for possible future/long term ancillary port facilities, along with several other areas. The proponent
has endeavoured to collaboratively engage in dialogue with Westport over much of the preceding 12
months however has been unsuccessful.

The proponent very strongly contends that the proposed WMUP area is vastly more suitable for urban
and residential development use than for industrial/port related infrastructure, and particularly so
with the looming critical housing shortage as it can be developed relatively quickly. The suitability of
the site as an urban precinct is addressed in depth in the submission.

There are many thousands of hectares available in the adjoining areas to the north which are
immeasurably more suitable operational areas for Westport’s proposed facilities.

The Mundijong West Landowners Group very firmly opposes Westport’s consideration of its members
private land holdings for any long-term future ancillary port uses, which may or may not become
reality.

We look forward to working with and assisting the Western Australian Planning Commission in the
assessment of the proposed amendment.

Should you have any queries or require further clarification please do not hesitate to contact the
undersigned on 9275-4433.

Yours faithfully,

P e ———e
&

NEIL TEO
DIRECTOR
Enc.

230816 530 MRS Amendment Cover Letter.doc
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Except as permitted under the Copyright Act 1968 (Cth), the whole or any part of this report may not be reproduced by any process, electronic or otherwise, without the specific written
permission of the copyright owner, Dynamic Planning and Developments. This includes the adaptation, microcopying, photocopying or recording of the report.

Neither may the information contained in this report be reproduced, transmitted or stored electronically in any form, such as in a retrieval system, without the specific prior written
permission of Dynamic Planning and Developments.

This report has been exclusively drafted. No express or implied warranties are made by Dynamic Planning and Developments regarding the research findings and data contained in this report.
All of the information details included in this report are based upon the existent land area conditions, research provided and obtained, and so forth as Dynamic Planning and Developments
conducted its analysis into the subject proposal and/or project. Dynamic Planning and Developments will not be responsible for the application of its recommended strategies by the Client.

Please note that the strategies devised in this report may not be directly applicable towards another Client. We would also warn against adapting this report’s strategies / contents to another
land area which has not been researched and analysed by Dynamic Planning and Developments. Instead, please contact Dynamic Planning and Developments to provide a customised report

for your specific needs.

Otherwise, Dynamic Planning and Developments accepts no liability whatsoever for a third party’s use of, or reliance upon, this specific report.
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Executive Summary

This Metropolitan Region Scheme (MRS) amendment proposes to rezone
an area of land described as the West Mundijong Urban Precinct (WMUP)
from ‘Rural’ to ‘Urban’, to facilitate future planning and development for
residential purposes.

The proposed WMUP is bounded by Mundijong, King, Leipold and
Gangemi Roads, Oldbury, encompassing an area of 647 ha and comprising
(only) 16 lots held by 10 landowners. Urbanisation of the proposed
WMUP has received unanimous support from all landowners (collectively
referred to as the Mundijong West Landowners Group) and is being led
and coordinated by WPG Landholdings Pty Ltd & WPG Landholdings No. 3
Pty Ltd.

Subject to detailed structure planning and future approvals, the proposed
WMUP will have the capacity to deliver up to an estimated 6,500
dwellings and 18,700 residents to support the growth of the broader
Mundijong locality and the Shire of Serpentine Jarrahdale generally.

The Shire of Serpentine Jarrahdale is forecast to experience considerable
growth over the coming decades, with the Shire’s resident population
expected to increase from 33,920 in 2020 (source: profile.id) to 110,000
by 2050.

According to the Shire’s Draft Local Planning Strategy, by 2050 the
population of the broader Mundijong locality (including Whitby) will
increase from 4,068 (source: forecast.id) to 50,000. This represents more
than a 1,100% increase in population and equates to an average annual
growth rate of 1,640 residents per year for the next 28 years, to 2050.

To accommodate this projected population growth, the total number of
dwellings in the broader Mundijong locality is planned to increase from
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an estimated 1,334 in 2021 (source: forecast.id) to approximately 17,500
dwellings by 2050 (source: Draft Mundijong District Structure Plan).

However, our analysis of the Shire’s strategic planning framework,
particularly the Draft Local Planning Strategy and Draft Mundijong District
Structure Plan, reveals that the Urban land allocation in the broader
Mundijong locality is inadequate to accommodate this planned growth,
and that substantially more Urban land will be needed to meet the
population and dwelling targets stated above. The reasons for this
include:

e The Draft Mundijong District Structure Plan relies on an average lot
size of 350m? to achieve the forecast dwelling yields planned for the
Mundijong locality. This average lot size is far smaller than the
current average and median residential lot sizes in the locality of
approximately 501m? and 468m? respectively (Source: Corelogic).
Market demand for these (current) lot sizes is expected to remain for
the foreseeable future, given Mundijong’s outer metropolitan context
and semi-rural setting.

e Much of the new urban areas proposed by the Draft Mundijong
District Structure Plan are characterised by multiple, small
landholdings in fragmented ownership; without any Local Structure
Planning proposed or in place; and with major environmental,
servicing and infrastructure constraints to development. These
factors are expected to increase the costs, timeframes, and
complications associated with developing the new urban precincts
under the District Structure Plan. Our analysis indicates these factors
will also result in the delivery of approximately 4,500 fewer lots and

Ordinary Council Meeting - 11 December 2023



13,000 fewer residents than currently contemplated by the District
Structure Plan.

Support for this MRS amendment will alleviate the abovementioned
concerns by:

Appropriately increasing the supply of Urban zoned land (and
therefore the pool for future development contributions) in the
broader Mundijong locality to compensate for constrained urban land
under the District Structure Plan with little to no prospect of
achieving its full development potential.

Facilitating the timely and coordinated planning and residential
development of a strategically located, readily serviceable, and easily
developable precinct, coordinated by a single entity with the
unanimous support of all landowners.

Provide landowners in the WMUP with the opportunity and incentive
to invest in further investigations to inform planning and design of
the precinct, in addition to the comprehensive technical studies
already commissioned and appended to this proposal, comprising:

— Land Capability Assessment

— Traffic Impact Assessment

— Economic Impact Assessment

— Infrastructure and Engineering Assessment
— District Water Management Strategy

— Environmental Assessment Report

— Bushfire Hazard Level Assessment

Further details regarding the WMUP and justification in support of this
MRS amendment are provided in the proceeding sections of this report.
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1.0 Introduction

Dynamic Planning and Developments Pty Ltd (DPD) and LK Advisory Pty
Ltd act on behalf of WPG Landholdings Pty Ltd and WPG Landholdings No.
3 Pty Ltd, being the registered proprietors of Lots 272, 273 and 274
Mundijong Road, Oldbury.

This report proposes to amend the Metropolitan Region Scheme (MRS)
by rezoning the land bounded by King Road, Leipold Road, Gangemi Road,
and Mundijong Road (see Figure 1 below) from Rural to Urban, to
facilitate future residential development.
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Figure 1 — Land subject to MRS Amendment

For ease of reference the subject land is referred to in this report as the
proposed West Mundijong Urban Precinct (WMUP).

1|Page
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WPG Landholdings Pty Ltd & WPG Landholdings No. 3 Pty Ltd are the
single coordinating and funding entities for advancement of the WMUP
and have received unanimous support for this scheme amendment
proposal from all landowners in the Precinct, collectively referred to as
the Mundijong West Landowners Group (see Landowner Register of
Support in Table 2 and Appendix 4).

Rezoning of the WMUP will enable further, more detailed planning to be
carried out under the local planning framework to ensure sufficient
unconstrained, serviceable, and developable Urban zoned land is
available within the Mundijong locality to meet the Shire of Serpentine
Jarrahdale’s forecast dwelling and population targets for the area.

Without urbanisation of the WMUP, there is expected to be a marked
undersupply of Urban zoned land in the broader Mundijong locality to
accommodate future growth, owing to servicing and environmental
constraints; fragmented landholdings in multiple ownership; lack of a
single entity to fund and coordinate further planning of the area; and
absence of planned or proposed investigations to support future
structure planning. The WMUP is not affected by any such limitations.

This report comprehensively addresses the characteristics of the WMUP,
its context in the regional and local planning framework, and the merits
for rezoning the land to Urban under the MRS.

2o
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2.0 Proposal
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This proposal seeks to amend the MRS to rezone land within the WMUP from ‘Rural’ to ‘Urban’. Figure 2 below illustrates the proposed MRS zoning. A copy

of the rezoning map is otherwise contained as Appendix 1.
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Figure 2 — Existing and Proposed MRS Zoning
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3.0 Site Details
3.1 Legal Description o 36 kilometres south of the Perth Central City area;
e 17 kilometres east of the Rockingham Strategic Metropolitan Centre;
The WMUP comprises 16 lots, held by 10 landowners, spanning e 16 kilometres south-southwest of the Armadale Strategic
approximately 647.03 ha. Table 1 below provides Title information for Metropolitan Centre;
each of these lots subject of this MRS amendment. e 7 kilometres east of the Kwinana Freeway;

e 1 kilometre west of the West Mundijong Industrial Area; and

LotNo.  No Street Vol / Folio Plan Area e 3 kilometres west of the Mundijong Townsite.

275 1087 Mundijong Road 1404 / 934 152839 46.7163 Ha

727 771 King Road 1456 / 961 3484 58.9576 Ha Key transport routes servicing the locality include South Western Highway,

724 729 King Road 1771/ 700 3484 158.5245 Ha Mundijong Road, Kargotich Road, and the future Tonkin Highway,
2 467 Le?p‘)'d Road 1486 / 108 52159 21.1682 Ha between the existing Mundijong Townsite and the Mundijong West

800 457 Le!p°|d Road 2590 /716 44854 10.5894 Ha Industrial Area, which is due to commence construction in 2023.

801 447 Leipold Road 2590 /717 44854 10.5821 Ha

264 409 Leipold Road 1275/455 152837  46.9005 Ha Figures 3 and 4 (over page) respectively depict the WMUP and Shire of

123 283 Le?p"'d Road 1299/789 9965 22.1970 Ha Serpentine-Jarrahdale in the context of the South Metropolitan Peel
2 365 Le!pdd Road 1449 /938 >1048 24.3378 Ha Planning Region, and the WMUP’s location within the Shire of Serpentine-
1 331 Leipold Road 1449 /938 51048 20.3312 Ha

272 Mundijong Road ~ 1672/100 152839  31.3328 Ha Jarrahdale.

273 Mundijong Road 1672 /100 152839 13.3749 Ha

274 Mundijong Road 1016/ 707 152839 44,1082 Ha

265 Leipold Road 1275/ 454 152837 22.5840 Ha

725 Mundijong Road 1276 /108 3484 56.3297 Ha

726 Mundijong Road 1456 / 960 3484 58.9930 Ha

Table 1 — Property Details

All landowners of the above lots, comprising the MWUP are supportive of
the proposed MRS amendment (see Appendix 4, Mundijong West
Landowners Group — Letters of Support).

3.2 Location and Land Use Context

The WMUP, within the Shire of Serpentine-Jarrahdale, is located
approximately:

3|Page
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Figure 3 — Subject Site within the South Metropolitan & Peel Region
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Figure 4 — Subject site within the Shire of Serpentine-Jarrahdale
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3.3 Existing and Surrounding Land Uses

The Shire of Serpentine-Jarrahdale is predominantly characterised as a
rural area, with most of its urban population concentrated in the
northwest quadrant of the Shire, extending in a corridor from Byford in
the north to Mundijong in the south.

Locally, Mundijong is characterised as a ‘rural village’ with the Town
Centre located on the existing freight rail line. Due to recent changes in
the planning framework the Mundijong Townsite and surrounds are now
earmarked for significant urbanisation and population growth.
Strategically located to the west of the townsite is the West Mundijong
Industrial Area, comprising 440 ha of Industrial and employment-
generating land.

At present, the West Mundijong Industrial Area remains largely
undeveloped and continues to accommodate agricultural uses. However,
the area is expected to attract new interest and investment as the
resident workforce population grows and key infrastructure projects are
delivered (such as the extension of Tonkin Highway to connect with South
Western Highway).

The WMUP currently accommodates a range of agricultural pursuits,
including horse agistment, livestock grazing, and hay production.
However, the viability of these activities is rapidly declining due to the
marginal capability of the land, resulting in limited commercial agriculture
now being conducted in the area. Urbanisation of the WMUP will
therefore not affect the availability of high quality, productive agricultural
land in the Shire.

g R g
Ordinary Council Meeting - 11 Deﬁ’ @623
i

¥ DYNAMIC PLANNING



4.0 Background

The Shire of Serpentine-Jarrahdale’s resident population is forecast to
increase from 33,920 in 2020 (source: profile.id) to 110,000 by 2050. In
this period, the population of the broader Mundijong locality (including
Whitby) is planned to increase from 4,068 (source: forecast.id) to 50,000.
This represents more than a 1,100% population increase and equates to
an average growth rate of 1,640 residents per year for the next 28 years,
to 2050.

To accommodate this future population, the total number of dwellings in
the broader Mundijong locality is proposed to increase from an estimated
1,334 in 2021 (source: forecast.id) to approximately 17,500 dwellings by
2050 (source: Draft Mundijong District Structure Plan). In support of
these targets, the Shire of Serpentine-Jarrahdale has undertaken
substantial planning for the Mundijong locality in recent years, producing
the following key documents:

e Draft Mundijong Local Development Strategy

e Draft Local Planning Strategy (LPS)

e Draft Local Planning Scheme No. 3 (LPS3)

e Draft Mundijong District Structure Plan (DSP)

o Shire-wide ‘Community Infrastructure’ Development Contribution
Plan (DCP) and associated Scheme Amendment No. 207

e Draft Mundijong Urban DCP and associated Scheme Amendment No.
209

On behalf of WPG Landholdings Pty Ltd & WPG Landholdings No. 3 Pty
Ltd, Dynamic Planning and Developments lodged comprehensive
submissions on the Shire’s Draft LPS and LPS3 (in December 2019), and
the Draft Mundijong DSP and Mundijong Urban DCP (in August 2020). Our
analysis of these documents revealed the location and distribution of
existing and proposed Urban zoned land is incapable of accommodating

5|Page
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the population growth planned for the broader Mundijong locality. A
complete copy of these submissions is included in Appendix 2 to this
report.

Critically, our submissions identified that:

1. The dwelling yields proposed by the Draft Mundijong DSP are
premised on a Residential R25 density coding with an average lot
size of 350m2. This average lot size is far smaller than the current
average and median residential lot sizes in the locality of
approximately 501m? and 468m? respectively (Source: Corelogic).
Market demand for these (current) lot sizes is expected to remain for
the foreseeable future, given Mundijong’s outer metropolitan
context and semi-rural setting.

2. Much of the new urban areas proposed by the Mundijong District
Structure Plan are characterised by multiple, small landholdings in
fragmented ownership; without any Local Structure Planning
proposed or in place; and with major environmental, servicing and
infrastructure constraints to development. These factors will
increase the costs, timeframes, and complications associated with
developing the new urban precincts under the District Structure Plan.

3. The constraints referenced above will result in the delivery of
approximately 4,500 fewer lots, accommodating 13,000 fewer
residents than contemplated by the Draft DSP.

4. Variations and over-estimates in forecast lot yields are likely to result
in a substantial under-collection of development contributions by
the Draft Mundijong Urban DCP and Shire-wide community
infrastructure DCP. This, in turn, would inflate contribution costs due
to a reduced contribution base and would impede the timely and

N
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coordinated delivery of infrastructure needed to support growth in
district.

5. The WMUP:

a.

Exhibits few to no constraints to urban development when
compared to the urban growth areas proposed by the Draft LPS
and Mundijong DSP;

Is readily serviceable;

Comprises a small number of landholdings with unanimous
support for urbanisation from all landowners (see Register of
Support from Mundijong West Landowners Group in Table 2,
over page, and Appendix 4);

On behalf of all landowners, is being led and coordinated by
WPG Landholdings Pty Ltd & WPG Landholdings No. 3 Pty Ltd,
which possess the capabilities and experience to advance the
planning and development of the precinct;

Does not comprise high quality, productive agricultural land;

Has the capacity to deliver up to an estimated 6,500 dwellings
and 18,700 residents to support growth of the broader
Mundijong locality, thus mitigating the forecast lot yield and
population shortfall described in 3. above.

Will facilitate development earlier than the new growth areas
proposed under the Draft LPS and DSP, thereby contributing vital
early funding to the Shire-wide community infrastructure DCP
and Mundijong Urban DCP;

Would increase the local workforce population, stimulating
investment and growth in the West Mundijong Industrial Area.

Is unaffected by the planned 1km buffer for the West Mundijong
Industrial Area.
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The Mundijong West Landowners Group

C/0 Watson Property Group - Unit 6 / 110 Erindale Road, Balcatta WA 3021

The undersigned represent all landowners within the proposed West Mundijong Urban Precinct (WMUP) bounded by Mundijong, Gangemi,
Leipold and King Roads, Oldbury.

I/We hereby confirm that l/we are members of The Mundijjong West Landowners Group and reaffirm our strong individual and combined group
support for the proposal to rezone the West Mundijong Urban Precinctfrom Rural to Urban.

Mundijong West Landowners Group - Member & Support Register
Street
Lot No. J:e Road Registered Owner Authorised Representative Signed
275 1087 Mundijong Road Vernon Cockell Vernon Cockell : %
Y fE oekikl]
< Dr Graham Forward and
726 -
Mundijong Road Forrest Family Investments Dr Graham Forward 1’4“"*’“‘
727 771 ~
724 729 Leipold Road BDJ 234 Pty Ltd Ben Panizza &v «/ /?‘&! '
2 74
800 447 Leipold Road Eric & Dianne Broadwith Eric Broadwith A 7
2 467 Leipold Road
801 241 Leipold Road Wouter Gerryts Wouter Gerryts \M ‘ [
264 409 j
265 i Leipold Road Ferdinando Cicolari John Cicolari \/ ‘{k@é/( v
123 389 ) - S 5
Leipold Road Michael & Patricia Cabassi Michael & Patricia Cabassi ’-@55\ p
2 385 4 o P 22 -
1 331 Leipold Road Rene & Patricia des Bouvrie Rene & Patricia des Bouvrie 7&‘/% %
272 - ) —
s Mundijong Road WPG Landholdings Pty Ltd Stuart Griffiths
- (Group Facilitator) -
274 - Mundijong Road WPG Landholdings No. 3 Pty Ltd
The Mundijong West Landowners Group
C/0 Watson Property Group - Unit 6 / 110 Emidale Road, Balcatta WA 6021
info@watsonpropertygroup.com
Table 2 — Mundijong West Landowners Group — Member & Support Register
7|Page ’
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5.0 Strategic Planning Framework residential development. Urbanisation of the WMUP is ideally placed to
offset this potential loss of residential development opportunity.

5.1 Perth and Peel @ 3.5 Million

Perth and Peel @ 3.5 Million is the overarching strategic planning
document for the Perth and Peel regions. Four sub-regions are defined in
the document, being the Central sub-region, North-West sub-region,
North-East sub-region, and South Metropolitan Peel sub-region — in
which the WMUP is situated.

A separate framework applies to each sub-region and serves to inform
future planning processes. Importantly, the sub-regional frameworks are:

e not statutory planning instruments;
e not intended to prejudice or preclude the ordinary consideration of

new planning proposals on their individual merits; DY) consecmetge |
e not static, but rather subject to regular monitoring and review to Lreettine St
. . Wl
ensure they remain contemporary and responsive to government m“:'m
priorities and community needs. Pt e T

According to the framework, the population of the South Metropolitan
Peel sub-region is expected to more than double — from 523,430 to
1,264,450 people by 2050. Most of this growth in the Shire of Serpentine-
Jarrahdale is to be accommodated around the Byford and Mundijong
town centres, in areas identified as Urban and Urban Expansion under the
sub-regional framework.

The framework also identifies a substantial Planning Investigation Area
west of the WMUP, extending to the Kwinana Freeway, and a smaller
Planning Investigation Area between Byford and Mundijong (see Fig. 5).
The potential for urbanisation of these Planning Investigation Areas was
examined as part of the 2021 review of the sub-regional frameworks.
Whilst the outcome of that review is not yet known, the physical
constraints afflicting those areas is likely to render them unsuitable for

Figure 5 — Planning Investigation Areas
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Growth in the Shire’s population is expected to be supported by:

e Increasing investment and development in the West Mundijong
Industrial Area, and Byford and Mundijong district centres, in turn
contributing to job creation and diversification of the local economy
(see Fig. 6);

e Delivery of major infrastructure projects including — the southern
extension of Tonkin Highway from Thomas Road through Mundijong
to South Western Highway; extension of the passenger rail line from
Armadale to Byford with new Byford train station, as part of
METRONET; associated public transport improvements in the district;
and upgrades to Mundijong and Kargotich Roads — all of which will
dramatically improve accessibility within, to and from the district; and

e Provision of new and upgraded community and educational facilities
throughout Byford and Mundijong, comprising new recreation
grounds, high schools, technical school, and university (see Fig. 7).

The WMUP is ideally positioned to capitalise on and contribute to these
initiatives, by providing an economic stimulus in the form of timely and
coordinated residential development, contributing towards shared
infrastructure costs, and establishing a working population in proximity to
growing employment sources.

9|Page
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Although the South Metropolitan Peel sub-regional planning framework
depicts the WMUP as remaining rural, the comprehensive technical
reports attached hereto demonstrate the precinct has fewer constraints
to development, and greater accessibility, serviceability, and locational
advantage than nearby Planning Investigation, Urban Expansion, and
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10.1.7 - Attachment 1

WEST MUNDIJONG URBAN PRECINCT
PROPOSED MRS AMENDMENT

Urban areas. Therefore, the sub-regional framework should not prejudice
consideration of this MRS Amendment on its individual merits.

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

The WMUP is located within the Peel-Harvey Coastal Plain Catchment and
is therefore subject to SPP 2.1.

Section 5 of the policy relates to scheme amendment proposals and
states:

5.1 Except in accordance with this policy, land shall not be rezoned for
urban purposes (which includes special residential but not rural
residential or special or special rural) unless certification is
received from the Water Authority that arrangements have been
made so that connection to an adequate sewerage service, or
alternative system satisfactory to the EPA and Health Department,
will be available to all lots in the subdivision.

The WMUP is readily capable of being serviced by the Water Corporation
reticulated sewerage service, as evidenced by the Infrastructure and
Servicing Assessment report produced by Porter Consulting Engineers and
included as Appendix 2.4.

5.2 Proponents shall ensure that proposed changes to land zonings
take account of land capability/suitability criteria with regard to
the net effect that such changes are likely to have on the nutrient
load discharging from that catchment into the Peel-Harvey
Estuarine System.

In support of the proposed MRS amendment, a comprehensive Land
Capability Assessment (prepared by Land Assessment Pty Ltd) and District

)
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Water Management Strategy (prepared by Oversby Consulting) have
been produced, which demonstrate that (among other things):

e The subject land is no longer suitable for agricultural production;

e Drainage and surface water run-off can be appropriately managed in
the local and district context; and

e Nutrient load discharge into the Peel-Harvey Estuarine System will be
well within acceptable levels.

Further to the above, agricultural/horticultural activities have the
potential to generate higher nutrient loads than residential development,
due to factors such as:

- the broadacre application of fertilizers, pesticides, and herbicides;

- distribution and decomposition of manure and feed (from livestock);

- discharge of wastewater from farming operations;

- uncontrolled infiltration and run-off; and

- clearing of vegetation leading to deterioration of soil conditions and
drainage quality.

The impact of these factors would be exacerbated by further
intensification of commercial agriculture, horticulture, or rural processing
and production in the Precinct.

Considering the above, urbanisation of the WMUP in line with relevant
water management strategies and plans has the potential to generate a
net improvement in the Precinct’s drainage impact compared to the
status quo or further intensification of agricultural activities on the
subject land.

5.3 Land used for intensive agriculture, which is likely to drain

towards the Peel-Harvey Estuarine System shall be managed to
reduce or eliminate nutrient export from the land.

11| Page
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The proposed MRS amendment will facilitate land use transition in the
Precinct away from agricultural practices, thereby reducing or removing
the risk of nutrient export from the land.

5.4 The retention and rehabilitation of existing remnant vegetation is
to be encouraged. A catchment target of 50% of land area
established to deep rooted perennial plants, preferably local
indigenous species but including high water using and suitable
exotic species, shall be attempted. Remnant vegetation shall be
retained along watercourses, or the margins shall be replanted to
higher water-using vegetation, to maintain the stability of banks
and exert some control on sediment and nutrient movement

The WMUP is almost entirely cleared of remnant vegetation due to
historical agricultural use of the land. If approved, this MRS amendment
will facilitate more comprehensive planning for residential development
of the land, resulting in a net increase in vegetation on the land.

5.5 Subdivision proposals shall make provision for a drainage system,
which maximises the consumption and retention of drainage on
site. Biological wetland filters, or other means of drainage water
retention or treatment approved by the EPA, will need to be
incorporated into the drainage design possibly by amendment of
the soils in drainage basins or by the provision of wetland filters
with nutrient retentive soil amendments in accordance with
drainage management to the satisfaction of the State Planning
Commission and EPDA. Conservation reserves are not appropriate
as biological wetland filters. Development near conservation
reserves may require special constraints to protect and preserve
them.

A preliminary drainage strategy has been produced and is appended to
this MRS amendment, demonstrating the capability of the land to
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accommodate an integrated drainage system in future; the details of
which will be further addressed in subsequent planning stages.

5.6 Open space recreation areas should be carefully designed to
retain native vegetation and water, and plant with water (sic)
using vegetation to minimise the need to apply fertilizer and
water. The treatment of open space soils with nutrient retentive
soil amendment should be undertaken where phosphorus
retention is low and the necessity for this soil amendment should
be identified in nutrient management plans prepared by
developers. Drainage should be designed to retain nutrients on
site in most years; direct drainage off-site will not be permitted
unless to the satisfaction of local government

Detailed information around the development of public open space and

drainage design will be addressed in detail, at subsequent planning stages.

5.7 The Commission may consider upon the advice of the Water
Authority, the Health Department and the EPA, small-scale
subdivisional  developments with alternative wastewater
treatment and effluent disposal systems for evaluative purposes.
The onus of proof will rest with the subdivider to provide sufficient
technical and engineering evidence that alternative systems or
site modifications remove any adverse effects on public health,
water resources or the environment while not detrimentally
impacting on the character of the area

As previously noted, future residential development of the WMUP will be
connected to a reticulated sewerage service, thereby eliminating the

need for an alternative wastewater treatment or effluent disposal system.

5.8 Local Government is responsible for the supervision and
management of alternative effluent systems, particularly Aerated
Treatment Units (ATUs)

12| Page
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This is not applicable to the WMUP for the reasons stated earlier.

5.9 Approvals will be required from the Water Authority with regard
to water supply from bores, wells, rivers in proclaimed water
management areas and WAWA drains and for connection of
private and local authority drains to WAWA drains. The limited
availability of water may constrain some types of development.

Future residential development of the WMUP will be connected to a
reticulated water service with bores only being used to irrigate
landscaping and vegetation on public land (to the Shire’s requirements)
and private properties (where domestic garden bores are permitted).

It is evident from the preceding points that the proposed MRS
amendment for the WMUP satisfies all relevant provisions of SPP 2.1, and
that the transition away from agricultural practices to Urban
development will produce a net positive result for the Peel-Harvey
Estuarine system.

5.3 State Planning Policy 2.5 — Rural Planning (SPP 2.5)

In accordance with Section 3.1(a) and Section 3.3(a) of SPP 2.5, MRS
amendments proposing to rezone ‘Rural’ zoned land must have regard to
the provisions of that Policy. Of particular relevance to the WMUP is
Section 6.4 — Zoning proposals affecting rural land. Section 6.4 states that
planning decision makers should consider the following in relation to the
assessment of MRS amendment proposals:

a) The suitability of the site to be developed for the proposed use;
Comprehensive technical reports have been produced and are appended

to this MRS amendment proposal (see Section 7.0 of this report and
Appendix 2), comprising the following:
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- Land Capability Assessment

- Bushfire Hazard Level Assessment

- Economic Impact Assessment

- Environmental Assessment

- Infrastructure and Engineering Assessment
- Traffic Impact Assessment

- District Water Management Strategy

These investigations demonstrate (among other things) that the WMUP
is not productive agricultural land, is not affected by any material
constraints to development, and is capable, suitable and serviceable for
accommodating urbanisation.

b) The siting of the zone/land use in the context of surrounding
zones/land uses (existing and proposed);

The WMUP is ideally situated in proximity to the Mundijong townsite and
West Mundijong Industrial Area, which will be a critical economic and
employment hub for the district. Importantly, the WMUP achieves a 1-
kilometre separation distance from the western edge of the West
Mundijong Industrial Area, meaning that occupancy of that area by
industrial land uses will not inhibit urbanisation of the WMUP.

As stated earlier, the WMUP will also benefit from access to key transport
infrastructure providing connections to the broader Perth Metropolitan
Area, including the Tonkin Highway extension, Mundijong Road, Kargotich
Road and the future Byford passenger rail extension.

c) The capacity of the site to accommodate the proposed zone/land
use and associated impacts and:

i.  Only support proposals which are consistent with endorsed
planning strategies, or in exceptional circumstances, where
the proposal meets the objective and intent of WAPC policy;
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This report and the appended technical documents demonstrate that:

e The WMUP is highly suitable for and capable of accommodating the
proposed Urban zoning and future residential development; and

e Much of the land identified for future urban expansion in the Draft
Mundijong DSP is not capable of accommodating the extent of
residential development envisaged. This will generate an undersupply
of developable residential land, which the WMUP can address, to
achieve the Shire’s forecast population and dwelling targets.

Although the sub-regional planning framework does not reflect
urbanisation of the WMUP, this does not deny or diminish the WMUP’s
appropriateness for urbanisation and should not interfere with
consideration of this proposal on its planning merits.

ji. Only support the introduction of sensitive zones that may
affect the existing and future operation of primary production
where the management of impacts and/or mitigation
approaches have been substantively resolved and are not
wholly deferred to later stages of planning;

Although the WMUP accommodates some rural activities, it does not
contain high quality agricultural land, or any ‘primary production’ of
significance which would affect or be affected by Residential zoning of
the WMUP under the MRS. Importantly, notwithstanding any rural
activities currently occurring in the precinct, all landowners have formally
supported this proposal.

Beyond the WMUP, there are four nearby land uses that have the
potential to affect or be affected by the proposed urbanisation of the
WMUP, due to their recommended separation distances and buffer
requirements. The impacts (if any) of and on these land uses will be
comprehensively investigated and addressed through subsequent stages
of the planning process. The four uses are discussed below:

A’yo -
,"D‘{d;a'
Ordinary Council Meeting - 11 Deéf" @523
i

¥ DYNAMIC PLANNING



Peel Feedlot

The Peel Feedlot, operated by Rural Export & Trading (W.A.) Pty Ltd,
is situated on Lot 123 Mundijong Road, Mardella, approximately
550m south of Mundijong Road, opposite the WMUP (south of Lots
725 and 726 within the WMUP). The Feedlot has been operating
since the late 1970s under licence from the Department of Water and
Environment Regulation. Sheep are transported to the facility for
guarantine purposes and to adjust to pelletised feed whilst awaiting
transport to Fremantle Port for overseas shipment.

Under the Environmental Protection Authority’s Guidance Statement
No. 3 — Separation Distances between Industrial and Sensitive Land
Uses (EPA Guidance Statement No. 3), residential development is
defined as a ‘sensitive land use’ with a buffer distance of 1,000m —
2,000m recommended from ‘Animal feedlots’ depending on size and
circumstances.

As the Peel Feedlot is located within the Environmental Protection
(Peel Inlet — Harvey Estuary) Policy 1992 area, the facility is subjected
to strict management and operational requirements to minimise
offsite environmental impacts.

Urbanisation of the WMUP is not expected to affect or be affected by
the continued operation of the Peel Feedlot, as off-site impacts (if
any) from that facility will be comprehensively addressed through its
own operating licence conditions, and through the subsequent
planning processes for the WMUP. This is particularly notable when
considering the siting of the ‘La Bergerie’ Feedlot at Lot 1 Telephone
Lane, Baldivis — approximately 5.5km west-northwest of the Peel
Feedlot. The ‘La Bergerie’ facility is situated within 300m of dwellings
on nearby rural land, and 1km from dwellings in Capertree Vista in
the residential suburb of Wellard (Wellard Glen Private Estate). This
indicates that the off-site impacts of feedlots can be appropriately
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managed and need not represent a constraint to residential
development.

West Mundijong Industrial Area

The West Mundijong Industrial Area is situated 1km east of the
WMUP. Land within this 1km separation distance is intended to
remain zoned Rural under the Shire’s Draft Local Planning Strategy
and Scheme and will therefore act as a rural buffer between future
residential development in the WMUP and industrial development
within the West Mundijong Industrial Area.

In accordance with EPA Guidance Statement No. 3, the separation
distance between industrial and sensitive land uses is to be
determined on a case-by-case basis, depending on the activities
involved and EPA licence or registration requirements. The WMUP’s
minimum 1lkm separation distance from the West Mundijong
Industrial Area will ensure the proposed future residential
development does not affect and is not affected by the WMUP.

King Road Brewing Co.

The King Road Brewing Co is situated on Lot 100 King Road (cnr
Mundijong Road), Oldbury , approximately 200m west of the WMUP.

Under EPA Guidance Statement No 3, a brewery is classified as
‘beverage manufacturing — alcoholic” with a recommended
separation distance of 200m — 500m from residential dwellings,
depending on the size and type of product manufactured.

King Road Brewing Co is a microbrewery serving meals to patrons.
The operation is akin to a pub microbrewery which is a common use
among and adjacent to residential areas.
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e The food and beverage functions of the King Road Brewing Co are not
expected to have any impact on residential development in the
WMUP.

Waste Materials Stockpile, Sorting and Recycling

e A former waste materials stockpile, sorting and recycling operation is
situated on Lot 102 King Road, Oldbury — immediately north of King
Road Brewing Co, 200m west of the WMUP.

e This operation was commenced without the requisite development
approval, resulting in the Shire successfully prosecuting the
landowner and operator for this offence, in 2019.

e The Shire subsequently issued a direction for approximately 60% of
waste material stored on site to be removed from the property, with
the remaining 40% of inert material used to construct a hardstand
area. The Shire granted its development approval for this to occur in
December 2020.

e (Cessation of the operations on Lot 102, coupled with removal of 60%
of waste materials from the site will ensure the activities on that
property have no impact on future residential development within
the WMUP.

jii. That the continuation of existing rural land uses are taken
into account;

As stated earlier, all landowners in the WMUP support this MRS
Amendment and the proposed future urbanisation of the precinct.

iv. Ensure that lifting of urban deferred land in a region scheme
is in accordance with clause 6.4 (b);

15| Page

10.1.7 - Attachment 1

WEST MUNDIJONG URBAN PRECINCT
PROPOSED MRS AMENDMENT

This proposal does not involve lifting of ‘Urban Deferred’ land.

V. Ensure that the sensitive zone does not overlap with any
buffer determined to be necessary as a result of introducing
the new zone, and the area within the buffer should retain its
rural zoning until such time as the buffer is no longer
required;

The WMUP achieves sufficient buffers of rural zoned land from off-site
rural and industrial activities that could have some impact on the WMUP.
The nature of these impacts (if any) and measures needed to mitigate
them will be addressed through subsequent planning and detailed design
stages for the WMUP.

Vi. Ensure that adequate land is identified to contain impacts
from existing primary production, before introducing sensitive
or industrial zones on rural land.

Limited ‘primary production’ now occurs within the WMUP with only
small-scale rural activities currently being conducted in the precinct.

All landowners in the WMUP are in support of this MRS Amendment,
demonstrating their commitment to transition away from rural land uses
towards urbanisation.

5.4 State Planning Policy 3.7 — Planning in Bushfire Prone Areas

In accordance with the provisions of State Planning Policy 3.7 (SPP 3.7),
the entirety of the amendment area is designated as being ‘Bushfire
Prone’. A comprehensive Bushfire Hazard Level Assessment report is
included in Appendix 2 and discussed in detail in Section 7.
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5.5 Draft State Planning Policy 4.1 — Industrial Interface

State Planning Policy 4.1 (SPP 4.1) was implemented to protect strategic
industrial areas from the encroachment of incompatible land uses such as
residential development. To achieve this, SPP 4.1 suggests that statutory
buffers should be established around strategic industrial sites such as the
West Mundijong Industrial Area.

Other than the ‘guidance’ provided in EPA Guidance Statement No. 3, no
‘statutory buffer’ applies to the West Mundijong Industrial Area.

The Draft West Mundijong Industrial Area Local Structure Plan depicts a
1km buffer from the ‘General Industrial’ core, extending to a line east of
Gangemi Road. The WMUP comfortably achieves this 1km separation
distance from the West Mundijong Industrial Area and therefore meets
the buffer requirement stated in the Structure Plan for that Area.

5.6 State Planning Policy 5.4 — Road and Rail Noise

A portion of the WMUP is subject to the provisions of State Planning
Policy 5.4 (SPP 5.4) due to the designation of Mundijong Road as an
‘Other Regional Road’. SPP 5.4 specifies that MRS amendments should
address the impact of noise through:

a) identification of appropriate compatible land-use zoning that is
commensurate with the function of the transport corridor;

b) design solutions that utilise street and lot configuration to screen
and/or buffer noise;

c) consideration of density and built form outcomes that will help
alleviate and/or manage noise;

d) outlining the need for additional noise mitigation measures
through quiet house requirements and or noise barriers in
accordance with the guidelines; and

16| Page

10.1.7 - Attachment 1

WEST MUNDIJONG URBAN PRECINCT
PROPOSED MRS AMENDMENT

e) consideration to appropriate future planning provisions to ensure
more detailed planning is undertaken at the subdivision and
development stage.

The scale of the WMUP and subsequent planning and detailed design
stages will provide ample opportunity to satisfactorily mitigate the
potential impacts of road noise from Mundijong Road, in accordance with
SPP 5.4 — in the same manner as residential development in Byford and
Mundijong/Whitby is required to address noise impacts from the freight
rail corridor and South Western Highway.

5.7 Shire of Serpentine Jarrahdale Draft Local Planning Strategy

The Shire of Serpentine Jarrahdale’s draft Local Planning Strategy (LPS)
has been adopted by Council and endorsed by the Western Australian
Planning Commission (WAPC), subject to modifications being made.

The draft LPS forecasts that by 2050, the Shire’s population will increase
to 110,000 and the population of the Mundijong area will increase to
50,000. A key challenge to accommodate this forecast population growth
will be the timely and coordinated delivery of investment-attracting and
employment-generating infrastructure.

Whilst the draft LPS depicts the WMUP as remaining Rural, our prior
submission on the Strategy comprehensively demonstrated:

e The inability of the new urban growth areas proposed around
Mundijong to deliver the additional dwellings needed to
accommodate the forecast population growth — due to substantial
development constraints, multiple fragmented landholdings, and
infrastructure timing and coordination challenges; and

e The WMUP is not afflicted by these same limitations, is ideally suited
urbanisation, and has the capacity to accommodate the additional
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dwellings needed to cater for Mundijong’s forecast population
growth.

A copy of our previous submission on the draft LPS and draft Local
Planning Scheme No. 3 is included at Appendix 3.1, with supporting
technical reports (recently updated for the purposes of this MRS
Amendment) included at Appendix 2.

5.8 Draft Mundijong District Structure Plan and Urban Development
Contribution Plan

The Draft Mundijong District Structure Plan (DSP) establishes a
framework to guide further planning for growth in and around the
Mundijong Townsite. Complementing the draft DSP is a draft Mundijong
Urban Development Contribution Plan (DCP) which would introduce a
contribution arrangement to fund key infrastructure to facilitate
residential development in the broader Mundijong locality.

The WMUP is not presently included within the draft Mundijong DSP
area, although our submission on the draft DSP and Urban DCP presented
a case for its inclusion and clearly demonstrated that:

e  Without the WMUP, the Mundijong locality will be incapable of
delivering the 17,500 dwellings required by 2050 to cater for the
Shire’s forecast population growth. In turn, this will result in a drastic
under-collection of development contributions and a corresponding
inability for the Shire to deliver vital infrastructure to facilitate urban
expansion; and

e The WMUP has the capability and capacity to deliver up to an
estimated 6,500 dwellings and 18,700 residents in a timely and
coordinated fashion, to support early collection of contributions,
infrastructure delivery, investment attraction, and population growth
in the broader Mundijong locality.
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A copy of LK Advisory’s previous submission on the draft DSP and Urban
DCP is included at Appendix 3.2.

5.9 Urban Land Development Outlook

The DPLH/WAPC’s latest Urban Land Development Outlook (2020-21)
includes the following dwelling projections for Mundijong and Whitby
(combined) in the South-East sub-region (see Fig. 8):

e 735 dwellings in the short-term (to 2024/25);
e 2,302 in the medium-term (to 2029/30); and
e 6,409 in the long-term (beyond 2030/31).

This sums to a total forecast dwelling supply of (only) 9,446 for the whole
of Mundijong and Whitby from now until well beyond 2031. By contrast,
Section 3.2.1 of the draft Mundijong DSP identifies a target yield of
17,592 dwellings from its proposed urban growth areas, compared to the
lesser (and more realistic) yield forecast of approximately 13,000
dwellings from those areas, as outlined in our prior submission on the
draft LPS.

Ve T SOUTH-EAST SUB-REGION
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Figure 8 — Urban Land Development Outlook 2020-21 (South Metro Spatial Map)
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6.0 Statutory Planning Framework

6.1 Metropolitan Region Scheme (MRS)

The WMUP is currently zoned ‘Rural’ under the Metropolitan Region
Scheme (MRS). This proposal seeks to amend the MRS to rezone the
WMUP to ‘Urban’.

6.2 Shire of Serpentine Jarrahdale Local Planning Scheme No. 2
(LPS2)

The WMUP is zoned ‘Rural’ under the Shire of Serpentine Jarrahdale Local
Planning Scheme No. 2 (LPS2).

Subject to timing, rezoning of the WMUP to ‘Urban’ under the MRS will
facilitate an amendment to LPS2 to rezone the WMUP to ‘Urban
Development’ or similar, to permit future residential development in
accordance with a Local Structure Plan.

6.3 Shire of Serpentine Jarrahdale Draft Local Planning Scheme No.
3 (LPS3)

Under the Shire’s Draft LPS3, the WMUP is proposed to remain zoned
‘Rural’ in addition to the application of ‘Special Control Area 6’ which
relates to buffers development that is likely to have an amenity impact on
sensitive land uses.

Separation distances and recommended buffers pertaining to the WMUP
are discussed in section 5.3 earlier in this report.

6.4 Draft West Mundijong Industrial Area Local Structure Plan (LSP)

The Shire of Serpentine Jarrahdale Council considered the Draft West
Mundijong Industrial Area LSP at its meeting on 15 March 2021, and we
understand the draft LSP is now awaiting final approval from the WAPC.
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As stated earlier, the WMUP meets the 1km separation buffer prescribed
by the Draft West Mundijong Industrial Areas LSP and will therefore not
be impacted by any existing or future land uses within the Industrial Area.

6.5 Local Planning Policies

The Shire of Serpentine Jarrahdale has a range of local planning policies
intended to guide land use, subdivision, and development within the
Shire, however these policies are not applicable to the assessment of the
proposed MRS amendment. The Shire’s local planning policies will be
addressed through subsequent stages of the planning process for the
WMUP in the future.

7.0 Preliminary Servicing and Land Management
Considerations

A multi-disciplinary project team has been engaged to comprehensively
assess the servicing and land management considerations for
urbanisation of the WMUP. The investigations undertaken include:

e Land Capability Assessment;

e Traffic Impact Assessment;

e Economic Impact Assessment;

e Infrastructure and Engineering Assessment;
e District Water Management Strategy;

e Environmental Assessment Report; and

e Bushfire Hazard Level Assessment.

These technical reports are provided in Appendix 2 of this document and
the findings summarised below.
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Importantly, the outcomes of the various investigations indicate no
significant constraints to Urban development. Rather, the land is largely
free from constraints and appropriate for Urban development.

7.1

7.2

Land Capability Assessment

The Land Capability Assessment report, prepared by Land
Assessment Pty Ltd, examines whether the WMUP is a ‘key
agricultural asset (i.e. a food bowl for the future)’, and ‘highly
productive rural/agricultural land that should not be removed’.

This assessment identifies that the WMUP does not fall within the
‘Agricultural Protection’ policy area under the Shire’s 2017 Rural
Strategy.

The WMUP is predominantly cleared, with rural activities within the
precinct limited (primarily) to livestock grazing of cattle and horses.
Most land within the precinct has a capability assessment rating of
‘Class 3 — Fair’ for grazing. This is not consistent with an area of
particularly high-quality agricultural land.

The WMUP is not identified as either priority agricultural land or
high-quality agricultural land in any contemporary regional or local
planning document.

Based on the land capability assessment and a review of planning-
related studies, there is no evidence to suggest the WMUP is either
“a key agricultural asset” or “highly productive rural/agricultural
land”.

Traffic Impact Assessment

The Traffic Impact Assessment prepared by KCTT examines the traffic
impact that would result from urbanisation of the WMUP. This
assessment identifies that the intersections of Mundijong/Kargotich
Roads and Mundijong/King Roads have traditionally exhibited higher
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than average KSI (killed or seriously injured) crashes. General safety
of these intersections could be improved through urbanisation of the
WMUP, by reducing posted speed limits between these two
intersections and making improvements to road geometry.

Currently the WMUP is not serviced by public transport. If
urbanisation of the WMUP proceeds, then consideration would need
to be given to connecting the precinct to the existing Transperth
network. This would likely be in the form of a connection to the
future Byford train station and also to Rockingham and/or Wellard.

The WMUP is not currently serviced by any pedestrian or cycling
facilities, owing to its Rural zoning and land uses. Urbanisation of the
WMUP will necessitate more detailed planning for delivery of
pedestrian and cycling facilities in future.

Currently three roads within the subject site are a part of the
Restricted Access Vehicles (RAV) network:

— Mundijong Road (Tri Drive Concessional Level 1 — Tri Drive 1.1)
— King Road (Tri Drive Concessional Level 1 —Tri Drive 1.1)

— Kargotich Road (Tri Drive Concessional Level 1 — Tri Drive 1.1,
with conditions)

These designations will need to be assessed more closely in later
planning stages, depending on the nature and extent of residential
development proposed within the WMUP and recognising the
planned extension of Tonkin Highway through to South Western
Highway.

The expected additional traffic from the subject site area is 60,792
daily vehicle trips and 5,740 vehicle trips in the peak hour. This is
considered to be high impact on the surrounding road network.
However, as the proposed development will simply assist in the
delivery/accommodation of the forecast population growth in the
area, these additional vehicular trips would have been generated in

N

148 R’
Ordinary Council Meeting - 11 Deﬁ &623
i

¥ DYNAMIC PLANNING



7.3

any event. Further, as urbanisation and demand on the road network
increases, upgrades to the existing road network will be undertaken.

KCTT considers that proposed major changes to the surrounding area
and network will be able to successfully cater for the expected traffic
volumes and distribution.

Economic Impact Assessment

The Economic Impact Assessment prepared by Macroplan analyses
the economic value of the WMUP.

Due to development constraints and market demand factors, there is
a probability that the existing Urban land allocation around
Mundijong will not achieve the projected dwelling or population
yields. This would have significant flow-on impacts for activity centre
and retail viability, labour force constraints and planned community
services in Mundijong specifically, and the Shire more broadly.

Urbanisation of the WMUP would generate additional household
expenditure and demand for goods and services, whilst supporting
additional employment and commercial viability of existing and
planned activity centres and the West Mundijong Industrial Area.

Development of the 449-hectare West Mundijong Industrial Area to
its full potential will require access to a sufficiently large and diverse
labour force residing within a convenient travel catchment to the
Area. With the proposed realignment of the freight rail line and
potential for an intermodal terminal, the opportunity exists to
establish logistics and distribution businesses within the West
Mundijong Industrial Area, which would be well serviced by a
resident workforce in the WMUP and other nearby areas.

The 14-kilometre extension of Tonkin Highway to connect with South
Western Highway represents a major trigger for future investment.
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Planning and development works for this $505 million project are
currently underway, with construction due to be completed in 2024.

Urbanisation of the WMUP (delivering approximately 6,500
dwellings) would produce a total economic output of around $4.6
billion through the subdivision works, construction of dwellings and
associated community services.

Economic benefits have a significant impact at the local and district
level because most of the expenditure benefits and jobs would be
available to residents and workers within the Shire of Serpentine-
Jarrahdale. In addition, any businesses that support interstate or
overseas exports provide a net benefit to the State by attracting
investment and expenditure from outside Western Australia.

Infrastructure and Engineering Assessment

To examine the infrastructure and servicing ability of the WMUP,
Porter Consulting Engineers were engaged to prepare an
Infrastructure and Servicing Assessment.

This assessment revealed the precinct’s landform and ground
conditions are consistent with those of other residential areas in the
locality, at the base of the Darling Range.

Detailed drainage investigations are required as part of the overall
planning process. These will set groundwater, flood, and lot
separation criteria. There appears to be opportunities to incorporate
the existing drainage network into any future subdivision which will
create features for the development as well as improve the overall
water quality. This has been further explored as part of the District
Water Management Strategy.

With regards to the wastewater, the Water Corporation have
confirmed its ultimate planning for the region shows a large “Type
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1000” relay pumping station. This is located on a secured parcel of
land in Scott Road, Mundijong. This will convey effluent west to the
Corporation’s Rockingham or Kwinana treatment plants. This will
service a significant area, likely to include Byford to the north to
Serpentine in the south. Due to its close proximity and large capacity,
the Type 1000’s catchment is expected to include the WMUP. At the
lot scale, the WMUP will be reticulated with a standard gravity sewer
network. This will flow to a standard wastewater pumping station
within the WMUP which will convey effluent to the Type 1000.

With regard to potable water, discussions with the Water Corporation
confirmed there are two potential options to provide a water supply
for the WMUP — a connection to the existing large water mains or
establishing an elevated reservoir on the scarp to supply the greater
area. If the elevated reservoir option is pursued, a distribution main
would likely extend to the WMUP with reticulation connections
servicing the development. This distribution main would connect with
the existing Mundijong network and would have then dual benefit of
improving water supply to Mundijong, while also servicing the West
Mundijong Industrial Area.

In relation to power, a review of the Western Power mapping (2021)
confirms the southwestern corner of the WMUP has approximately
25 to 30 MVA spare capacity whereas the balance of the site has less
than 5 MVA spare capacity. Previous Western Power advice indicated
reinforcing works are required on their Byford Station to increase the
supply in the broader area. These reinforcing works will increase
available power to the WMUP and the greater Serpentine Jarrahdale
district. A high voltage feeder extension may be needed to provide a
point of supply to the precinct, as is common with all large scale
developments.
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There are existing communication networks in the surrounding road
reserves. Due to the size and scale of the WMUP, it is expected NBN
will establish a point of supply to the precinct and each of the
individual lots.

ATCO Gas’ distribution mapping confirms a high pressure feeder line
runs south along Soldiers Road, Mundijong terminating at Keirnan
Street, and along Bishop Road, Mundijong terminating near Taylor
Road — approximately 3.8km from the north eastern corner of the
WMUP. This gas supply network would be extended to provide
reticulated gas to future residential development of the WMUP.

District Water Management Strategy (DWMS)

e Oversby Consulting was engaged to prepare a District Water
Management Strategy that assesses the drainage implications of
the proposed WMUP.

e The DWMS details best practice approaches to water
management for the WMUP, having regard to its former rural
land uses, nearby waterways, landform, and groundwater
characteristics.

e The WMUP is connected to and influenced by two Water
Corporation Main Drains (Oaklands and Birrega). The
recommended water management strategies for the WMUP take
account of these drains and their functions.

e The key outcomes of the proposed DWMS include:

o The Oakland Main Drain will retain current flow capacity and
storage;

o The existing on site flood storage volumes will be maintained;
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o Corridors will be established to transmit flood waters and
manage flow rates and water quality;

o Fill will be placed to manage ground water and flood
separation;

o Living streams will be established to attenuate post
development runoff and allow for conveyance of stormwater
generated onsite;

o Vegetated swales will assist with controlling groundwater
rise;

o Standard street and lot drainage will be installed;

o The site is to be serviced with mains potable water and
wastewater;

o Landscaping will utilise waterwise practices to reduce water
usage; and

o Water dependent ecological systems will be protected
through water sensitive wurban design and access
management to sensitive areas.

In summary the drainage can be managed effectively throughout
the WMUP with further detailed planning to be undertaken at
subsequent planning stages.

Environmental Assessment Report

Aurora Environmental has undertaken a comprehensive
environmental assessment of the WMUP, which identifies that
the precinct contains few environmental constraints to future
development.
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From an ecological perspective, sensitive environments are
unlikely to exist within the WMUP due to the degraded nature of
the precinct, which is extensively cleared owing to its past
rural/agricultural land uses.

The entire WMUP is mapped as a Multiple Use Wetland (MUW)
(UFI1 16021) with a strip of Conservation Category Wetland (CCW)
(UF1 14817) along the Mundijong Road road reserve, from a point
west of King Road to east of Kargotich Road (Australian
Government, 2020). This CCW also comprises Bush Forever Site
No. 360.

The Department of Biodiversity, Conservation and Attractions
(DBCA) describes MUWSs as ‘wetlands with few important
ecological attributes and functions remaining’ (DBCA, 2020b).
Their use, development and management should be considered
in the context of ecologically sustainable development and best
management practice catchment planning. Generally, multiple
use wetlands do not represent a constraint to development.

The DBCA describes CCWs as ‘wetlands which support a high level
of attributes and functions.” These wetlands are the most
valuable wetlands and any activity that may lead to further loss
or degradation (including development or clearing) is considered
inappropriate (DBCA, 2020b). The CCW adjacent to the WMUP is
a poorly vegetated roadside drainage channel, with an extensive
infestation of Watsonia (Watsonia meriana var. bulbillifera). The
ecological values of this wetland have been substantially
compromised and in its current condition is not deserving of its
CCW classification. It appears the CCW values of this wetland are
attributable to the southern side of Mundijong Road, which
would not be impacted by urbanisation of the WMUP.
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The entire WMUP is mapped as a DWER 1 in 100 AEP floodplain
development control area (Australian Government, 2020). This
means that development controls may be applied to ensure an
adequate level of flood protection is provided to any proposed
development of the WMUP.

There are no intact areas of native vegetation within the Site. The
only native vegetation remaining comprises scattered paddock
trees of Marri (Corymbia calophylla), Flooded Gum (Eucalyptus
rudis) and Swamp Sheoak (Casuarina obesa). Due to on-going
agricultural uses (such as cattle grazing) at the WMUP, there are
no areas of natural regeneration occurring. Given the current site
conditions, the vegetation throughout the WMUP has been
assessed as Completely Degraded.

Due to the Completely Degraded structure and condition of
vegetation on the site, there are no Threatened Ecological
Communities present at the site. Whilst there are State-listed
Threatened Ecological Communities (TECs) and one Priority
Ecological Community (PEC) mapped (inclusive of buffers) that
encroach into the south-east and north-west corners of the
WMUP, the areas of the ecological communities within the
WMUP do not contain any intact areas of native vegetation and
therefore are regarded as Completely Degraded. These areas are
no longer representative of any TECs or PECs.

It is highly unlikely that any of the conservation significant flora
species would be present within the WMUP due to extensive
previous clearing, the long  history of widespread
rural/agricultural uses throughout the area, and the Completely
Degraded condition of vegetation in the precinct.

Due to the degraded condition of the available habitat, the
WMUP contains very few values for native fauna. No

23| Page

7.7

10.1.7 - Attachment 1

WEST MUNDIJONG URBAN PRECINCT
PROPOSED MRS AMENDMENT

conservation significant fauna species were observed during the
site inspection.

Bushfire Hazard Level Assessment

The Bushfire Hazard Level (BHL) assessment prepared by Lush
Fire and Planning identifies that the WMUP comprises
approximately 35ha (4% of the total precinct) of vegetation with
an ‘extreme’ hazard rating. All external roads bordering the
WMUP also have roadside vegetation with an ‘extreme’ hazard
rating.

Once developed, it is expected that 95% of the WMUP will have
either a ‘moderate’ or ‘low’ bushfire hazard rating. Large portions
of the site will have a ‘low’ hazard rating and consequently,
subdivision and development of that area would not be subject to
State Planning Policy SPP 3.7 Planning in Bushfire Prone Areas or
the Bushfire Protection Criteria.

Bushfires occur regularly within the Shire of Serpentine
Jarrahdale and can pose a threat to life and property. The area
surrounding land the WMUP comprises a mixture of rural and
residential land uses. The rural land uses are typically large
properties used for broad acre grazing with grassland being the
predominant vegetation type. The primary bushfire threats to the
WMUP are from a fast-moving grass fire and the proposed 50m
wide revegetation buffer adjacent to the Mundijong Road CCW
and Bush Forever Site No. 360. The impacts of such a fire on the
precinct will be lessened by the provision of a reticulated water
supply (which can be used for firefighting purposes), excellent
district road access and egress in multiple directions,
development setbacks, asset protection zones and local road
access in multiple directions.
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e The BHL report demonstrates that the bushfire hazard level on
the subject land will be reduced and permanently altered by
future residential development of the WMUP.

e The development will be able to comply with the objectives of
State Planning Policy 3.7 and the Bushfire Protection Criteria as
contained in the Guidelines both now and in subsequent planning
stages
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9.0 Justification — Need and Nexus for Amendment

9.1 Ability of Existing Urban Land Allocation to Accommodate
Forecast Population Growth

SJ2050 and the Shire’s draft Local Planning Strategy identify that the draft
Mundijong District Structure Plan urban area will need to accommodate a
population of approximately 50,000 people, requiring in excess of 17,000
dwellings by 2050 to meet the Shire’s long term growth targets.

A detailed analysis of the draft Local Planning Strategy and the
interrelated draft Mundijong District Structure Plan has identified that the
land area allocated for urban purposes in the greater Mundijong townsite
(including Whitby) is not adequate to cater for the forecast population
growth. Specifically, our analysis indicates these factors will vyield
approximately 4,500 fewer lots and 13,000 fewer residents than currently
contemplated by the District Structure Plan.

The primary reasons for the shortfall are:

e The draft Mundijong District Structure Plan utilises a zoning of R25
with an average lot size of 350m? to calculate the potential lot yields
across the DSP area. An average 350m? lot size is not appropriate nor
adequate for a semi-rural outer metropolitan area such as Mundijong
and will not be accepted by the market which ultimately is the
primary driver of the lot size product.

e Excluding approved Local Structure Plans, the Mundijong District
Structure Plan identifies eight proposed/potential urban precincts.
The identified precincts contain numerous constraints which will
significantly impact the ultimate vyields achievable. Mapping
identifying these constraints has been included in our submission on
the draft Local Planning Strategy in Appendix 2. In addition, two of
the eight urban precincts are designated only as Development
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Investigation Areas and the development potential of these is
therefore unknown.

The draft Local Planning Strategy adopted by Council specified that
Development Investigation Area 3 (DIA 3) in Mundijong should only
accommodate lots with an average area of 4,000m? whereas it was
originally planned to accommodate ‘Urban’ development. As a result,
the forecast yield for this DIA will reduce from 555 dwellings to 48
dwellings.

The urban growth areas identified in the draft Mundijong District
Structure Plan comprise multiple, small landholdings in fragmented
ownership; without any Local Structure Planning proposed or in
place; and with substantial environmental, servicing and
infrastructure constraints to development. These factors will
contribute to uncoordinated, ad-hoc and inefficient servicing and
development and will increase the complexity, cost and time to plan
for eventually develop those areas.

Numerous other development constraints affect the urban growth
areas identified in the draft Mundijong District Structure Plan,
including:

Tree & canopy cover;

Railway line setbacks and noise impacts;

Existing reserves and proposed multiple use corridors;
Threatened priority flora;

Threatened priority fauna;

Bushfire threat;

Wastewater pump stations;

Schools;

Local and District open space;

Wetlands;

Tonkin Highway setbacks and noise impacts; and
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o South West Highway setbacks and noise impacts.

A critical by-product of this yield deficit will be a substantial shortfall in
community infrastructure funding under the proposed Mundijong Urban
Development Contribution Plan and whole-of-Shire Community Facilities
Plan. This matter is comprehensively addressed in LK Advisory’s
submission, included at Appendix 3.2.

In addition to the shortfall of Urban land within the draft Mundijong
District Structure Plan area, it is understood that the Cardup, and
Baldivis/Oldbury/Oakford Planning Investigation Areas identified in the
South Metropolitan Peel Sub-Regional Planning Framework, are heavily
constrained and may be unsuitable for Urban development. Should this
be the case, significant additional pressure would be placed on the Shire
of Serpentine-Jarrahdale to accommodate the forecast population growth
for the sub-region.

Ultimately, the potential removal and/or reduction of these two Planning
Investigation Areas from the Sub-Regional Planning Framework will result
in the need to substantially increase the Urban land allocation within the
Shire. The proposed WMUP is ideally located and comparatively
unconstrained to supply the expected shortfall in dwellings for the
Mundijong locality. Critically, the entire WMUP consists of only 16 lots
and 10 property owners, all of whom support the proposal — with a single
coordinating and funding entity (WPG Landholdings Pty Ltd & WPG
Landholdings No. 3 Pty Ltd) acting on behalf of all owners in the precinct,
thus ensuring the timely and coordinated delivery of services,
infrastructure, and development.

9.2 Capacity of Land to Accommodate Urban Development
The WMUP is a vital consideration when examining locations for
additional ‘Urban’ zoned land within the Shire. We contend the WMUP is

entirely appropriate for ‘Urban’ development for the following reasons:
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1. A Land Capability Assessment has been undertaken that

demonstrates the land does not warrant or support a
classification as ‘a key agricultural asset’ or ‘highly productive
rural/agricultural land’. Agricultural productivity at the site is
considered low.

An Environmental Assessment Report has been undertaken for
the WMUP which indicates the precinct is largely free from any
constraints that would prevent future urban development. From
an ecological perspective, the degraded nature of the site due to
previous clearing and many vyears of low intensity
rural/agricultural use mean that sensitive environments are
unlikely to exist or be adversely impacted by the proposed
‘Urban’ zoning.

A Bushfire Hazard Level Assessment determined that the bushfire
hazard level for the WMUP is mostly ‘low’ to ‘moderate’ and this
will be further reduced (permanently) once developed for
residential purposes.

Drainage, groundwater, and servicing considerations for the
WMUP can all be effectively and efficiently addressed through
further detailed planning and residential development of the
precinct in future.

Uniquely, the WMUP covers a large, developable area;
comprising only a small number of lots and even smaller
ownership; with a single, competent coordinating entity; and
unanimous support from all landowners for urbanisation of the
precinct. These factors ensure the WMUP is not affected by the
same constraints and considerations that can otherwise impede
the coordinated planning and delivery of new residential growth
areas.
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9.3 Economic benefits

In addition to supplementing Mundijong’s future Urban land supply to
accommodate the Shire’s forecast population growth, Urban
development of the WMUP will deliver numerous economic benefits to
the Shire and broader community, including:

1. The WMUP is located immediately adjacent the West Mundijong
Industrial Area which is the Shire’s primary strategic employment
node. Urbanisation of the WMUP will provide a resident workforce
close to the Industrial Area, which in turn is expected to attract and
accelerate investment in the Industrial Area.

2. Urban development of the WMUP (approx. 6,500 dwellings) would
produce a total economic output of around $4.6 billion through the
subdivision works, construction of dwellings and associated
community services (see Section 7.3 earlier and Economic Impact
Assessment included as Appendix 2.3).

3. Future development of the WMUP would:

e Increase the pool of land required to make a development
contribution payment, which in turn will reduce the DCP cost per
lot and improve the affordability of the DCP;

e Generate new contributions to fund the early delivery of critical
infrastructure; and

e Mitigate the risk of a severe funding shortfall due to the current
forecast under-collection of DCP contributions.

LK Advisory’s analysis of the Shire’s draft Mundijong DSP (17,592
dwellings), Draft Mundijong ‘Traditional Infrastructure’ Developer
Contribution Plan (DCP) (16,746 dwellings), and Draft ‘Community
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Infrastructure’ DCP (16,382  dwellings) revealed several
inconsistencies between the dwelling yields and population forecasts.
Based on the stated contribution rate of $16,507 per lot (dwelling),
this equates to varying development contribution incomes of $290.39
million, $276.42 million, and $270.41 million, respectively. This
variance is significant considering the combined value of
infrastructure to be funded from the Draft Mundijong DSP is $286.12
million (at the time of drafting — May 2020). Hence, the yield forecast
of 16,746 dwellings contained in the Draft Mundijong ‘Traditional
Infrastructure’ DCP is likely to result in a substantial $10 million
funding shortfall. This shortfall increases to more than $15 million if
the estimated yield from the Draft ‘Community Infrastructure’ DCP is
applied.

If applying the dwelling yield estimates contained in our own
submission on the draft Local Planning Strategy of 13,056 dwellings
(Appendix 3.1), the future DCP funding shortfall will increase to a
colossal $75 million.

If the future per lot (dwelling) contribution rate is raised to recover
this deficit this will severely impact the commercial viability of
development in the area with the resultant contribution rate, then
expected to substantially exceed 10% of the lot sales price. This does
not account for the following items, which will only further erode the
feasibility of developing under the DSP:

o cost escalation.

o inflation.

o Development delays/payment of contributions.

o risk of lot yields not being achieved within the life of the DCP.

The timely introduction of additional, unconstrained, developable
Urban land in the WMUP presents a strategic opportunity to avoid
the aforementioned DCP funding crises while still achieving the

N
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Shire’s strategic objectives for the Mundijong locality and the Shire
more broadly.
9.4 Sub-Regional Planning Framework

It is understood that a review of the Sub-Regional Planning Frameworks
occurred in 2021, and that the review was confined to a comprehensive
assessment of the Planning Investigation Areas depicted in each
Framework. Although the results of that review exercise have not yet
been released, we understand that the outcome will not prejudice our
client’s ability to submit this MRS amendment proposal and for it to be
meaningfully considered on its individual planning merits.

Although the WMUP is depicted as Rural land under the South
Metropolitan Peel Sub-Regional Planning Framework, the Shire of
Serpentine Jarrahdale has recognised that circumstances have changed,
and further information has come to light since the Sub-Regional Planning
Framework was produced, warranting closer examination of the WMUP.

Specifically, when considering the Draft Mundijong DSP and associated
DCP at its meeting on 16 November 2020 (Agenda ltems 10.1.12 and
10.1.14), Council recognised the need to examine the merits of the
WMUP and subsequently engaged with the WAPC Chairman and Planning
Minister regarding this matter, to clarify the important role this strategic
land area could play in the sub-regional planning framework. This MRS
amendment serves as the formal catalyst for this evaluation.
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10.0 Conclusion

According to SJ2050 and the Shire’s draft LPS, the draft Mundijong DSP
urban area will need to accommodate a population of approximately
50,000 people, requiring more than 17,000 dwellings by 2050 to meet the
Shire’s long term growth targets.

However, a detailed review of the draft LPS and DSP has identified that
the land area allocated for urban purposes in and around the Mundijong
townsite is incapable of accommodating the forecast population growth,
principally due to:

e The draft Mundijong DSP relying on dwelling yields based on a
blanket R25 density coding, with an average lot size of 350m?2. This
average lot size is inconsistent with prevailing average lot sizes in the
area and misaligned to market demand and take-up for this outer
metropolitan area; and

e Excluding approved Local Structure Plans, the Mundijong District
Structure Plan identifies eight urban growth areas. These precincts
contain significant development constraints, which will dramatically
reduce forecast dwelling yields and increase the time, cost and effort
needed to plan for and develop these areas. In addition to the eight
urban growth areas, there are two Development Investigation Areas
the development potential of which is unknown.

Subject to support for this MRS Amendment, further detailed
investigations, planning and design will be carried out to incorporate the
WMUP in the Shire’s LPS and Scheme, the Mundijong DSP and DCP, and
whole-of-Shire community facilities DCP.
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The proposed WMUP is largely unconstrained and will facilitate the
timely release of Urban land in response to market demand, thereby
guaranteeing an adequate supply of land to cater for Mundijong’s future
growth and achieve the Shire’s future dwelling and population targets.

We respectfully request that the Western Australian Planning
Commission resolves to initiate this amendment to the Metropolitan
Region Scheme to consider rezoning the WMUP from Rural to Urban.
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1.0 INTRODUCTION

1.1 Background

Dynamic Planning and Developments (DPD), on behalf of WPG Landholdings Pty
Ltd, is preparing a Metropolitan Region Scheme (MRS) Amendment for the
proposed West Mundijong Urban Precinct (WMUP) - a 647 ha cell of land to the
west of the West Mundijong Industrial Area (see extract of MRS in Figure 1). It is
proposed by WPG Landholdings that this land should be rezoned from ‘Rural’ to
‘Urban’ under the MRS.

WPG Landholdings has engaged Land Assessment Pty Ltd to provide an
Agricultural Land Capability Assessment report to form part of its MRS Amendment.

The Land Capability Assessment report is intended to determine whether or not land
within the ‘Urban Precinct’ (see Figure 1 below) is “a key agricultural asset (i.e. a
food bowl for the future)” and “highly productive rural/agricultural land that should
not be removed”.

1
-

Figure 1: THE SUBJECT LAND (MRS extract showing proposed Urban zoning of WMUP)
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1.2  Consultant Qualifications and Experience

Land Assessment Pty Ltd is a Western Australian environmental consultancy
established in 1991 by Martin Wells and specialising in environmental planning, land
use (capability / suitability) evaluation, soil surveys, and management of natural
resources.

Martin Wells B.AgSc (1976) is an agricultural scientist with over 30 years’ experience
in the survey and evaluation of land resources to assist land use planning and
agricultural development. He has played a key role in the development and
application of land capability assessment within Western Australia as a former
Department of Agriculture research officer and is the principal author of that
Department’s first publication on Land Capability Assessment Methodology (Wells
and King 1989). He also established the land resource mapping framework for
studies over the Swan Coastal Plain, including those relevant to the subject land.

As a consultant, Martin has conducted numerous property-specific land capability
assessments (21 within Serpentine-Jarrahdale) and prepared both individual
property, and whole of local government, assessments of agricultural capability and
whether or not land should be considered ‘priority agriculture’.

1.3 How The Matter Has Been Addressed

The question of whether or not the subject land is a key agricultural asset and highly
productive has been addressed by reviewing and field checking the existing
agricultural land capability mapping by the Department of Primary Industries and
Regional Development (DPIRD). Key reference documents relating to rural planning
and agricultural potential were then also reviewed and commented on in the context
of their effect on the subject land. They include;

a. Western Australian Planning Commission - State Planning Policy 2.5
‘Rural Planning’(WAPC 2019) and associated Rural Planning
Guidelines (WAPC 2016) relating to ‘Priority Agriculture’ land.

b. Shire of Serpentine-Jarrahdale — Draft Local Planning Strategy (2019)
and Rural Strategy (2017).

c. Department of Primary Industries and Regional Development - Potential
Rural Land Uses on the Palusplain (Safstrom 2012) and Planning for
the Peel Food Zone (Percy 2020).

2023report.doc Land Assessment Pty Ltd

Ordinary Council Meeting - 11 December 2023



10.1.7 - Attachment 1

Agricultural Land Capability - West Mundijong

2.0 PLANNING CONTEXT

2.1 Local Planning Scheme

The subject land is zoned ‘rural’ under the Shire of Serpentine-Jarrahdale Local
Planning Scheme (TPS No2). The Planning Scheme is informed by various studies
including the Shire’s Draft Local Planning Strategy (2019) and its Rural Strategy
(2017). The subject land is not identified as having any particular significance for
agriculture under the Local Planning Scheme.

2.2  Draft Local Planning Strategy (2019)

The 2019 Draft Local Planning Strategy recognises the need to “preserve land
classified as having a high land capability for annual and perennial horticulture and
grazing in the regional soil-landscape to enable the protection of productive rural land”.

Also, to “encourage development nodes of closed agricultural systems ...” the draft
Strategy proposes to “include an agri-food processing and production special control
area (SCA) within LPS 3”. The subject land is remote from the proposed agri-food SCA
(see Figure 2) which forms part of the Peel Food Zone (Percy 2020 and GHD 2017).

Subject
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Figure 2: Subject Land in relation to 2019 Draft Local Planning Strategy Map.
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2.3 Rural Strategy (2017)

The Shire’s original Rural Strategy was prepared in 1994 with many subsequent
reviews until endorsed by the WAPC in 2017. As shown in Figure 3, the Rural
Strategy (Land Insights 2017) identified seven policy areas (distinct from zones) to
inform the 2019 Draft Local Planning Strategy.

The policy areas included separate ‘Rural’ and ‘Agricultural Protection’ areas. While
the ‘Rural’ policy area includes an objective ‘to retain and maintain traditional
agricultural uses’, the ‘Agricultural Protection’ policy area focusses on ‘retaining and
maintaining the productive capability of land for agricultural enterprises in proximity to
Perth and its markets’.

In common with its designation in the 2019 Draft Local Planning Strategy, the subject
land is not identified under the 2017 Rural Strategy as having any particular
agricultural significance. Accordingly, neither of these studies support to the subject
land being “a key agricultural asset” or “highly productive rural/agricultural land”.
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Figure 3: Subject Land in relation to the 2017 Rural Strategy Map

Source: Shire of Serpentine-Jarrahdale Rural Strategy (Land Insights 2017) — from Part 2 of the Draft
Local Planning Strategy (2019).
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3.0 NATURE OF THE SUBJECT LAND

3.1 Current Use and Catchment Perspective

The subject land is predominantly cleared and used for livestock grazing, primarily
cattle, and to a lesser extent horses.

The land forms part of the northern portion of the catchment to the Peel-Harvey
Estuarine System which is subject to government policies (EPA 1992, WAPC 1992)
seeking to improve and protect environmental values and reduce nutrient inputs to that
system from the coastal plain drainage network.

3.2 Landforms and Soils

3.2.1 Existing mapping

DPIRD’s Agricultural capability assessments have been conducted over the
Serpentine-Jarrahdale area by the Department of Primary Industries and Regional
Development (DPIRD) based on soil-landscape mapping produced by the former
Department of Agriculture (van Gool 1990) at a publication scale of 1:50,000. Figure 4
depicts the relevant portion of that mapping.

R
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Figure 4: SOIL-LANDSCAPE MAPPING

Source: Adapted from mapping titled Land Resources in the Northern Portion of the Peel
Harvey Catchment (van Gool 1990)

Figure 4 and the associated descriptions in Table 1 show the subject land
encompasses an inland portion of the Coastal Plain (Pinjarra system) characterised by

5
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flat, relatively poorly drained terrain and predominantly duplex (loam or clay loam over
clay) soils or deep uniform clays. To the north east, the terrain is slightly better drained
with a thin sandplain overlying the buried soils of the Pinjarra system.

Table 1: MAPPING UNIT DESCRIPTIONS

Pinjarra Swan Coastal Plain from Perth to Capel. Poorly drained coastal plain of alluvium
Plain over sedimentary rocks. Semi-wet soils, grey deep sandy duplexes, brown loamy
System earths, pale sands and clays.

P1d Flat to very gently undulating plain with deep acidic mottled yellow duplex (or

effective duplex) soils. Shallow pale sand to sandy loam over clay; imperfect to
poorly drained and moderately susceptible to salinity.

P3 Flat to very gently undulating plain with deep, imperfect to poorly drained acidic
gradational yellow or grey-brown earths and mottled yellow duplex soils, with loam to
clay loam surface horizons.

P4 Poorly drained flats, sometimes with gilgai microrelief and with moderately deep to
deep black, olive grey and some yellowish-brown cracking clays and less commonly
non-cracking friable clays with generally acidic subsoils.

P5 Poorly drained flats, commonly with gilgai microrelief and with deep black-grey to
olive-brown cracking clays with subsoils becoming alkaline.

P7 (minor) Seasonally inundated swamps and depressions with very poorly drained variable
acidic mottled yellow and gley sandy duplex and effective duplex soils.

Bassendean | Swan Coastal Plain from Busselton to Jurien. Sand dunes and sandplains with pale
System deep sand, semi-wet and wet soil.

B1 (minor) Extremely low to very low relief dunes, undulating sandplain and discrete sand rises
with deep bleached grey sands sometimes with a pale-yellow B horizon or a weak
iron-organic hardpan at depths generally greater than 2 m; banksia dominant.

B4 Broad poorly drained sandplain with deep grey siliceous sands or bleached sands,
underlain at depths generally greater than 1.5 m by clay or less frequently a strong
iron-organic hardpan.

3.2.2 Reconnaissance and checking

Given the scale of soil-landscape mapping in Figure 4 some ‘on-ground’ variation can
be expected in soil and landform conditions at a ‘local property’ level. A reconnaissance
survey, or ‘ground truthing’ of the conditions described in the earlier mapping was
therefore undertaken as a basis for checking the agricultural capability assessment.

Soil and landform conditions were checked through aerial photo interpretation and
reconnaissance field survey work. Specific soil site data was obtained from DPRD (via
NRInfo online mapping) and compared against the map unit descriptions in Table 1 to
determine the robustness of those descriptions in the local context. Soil site locations
and associated classifications are shown in Figure 5 and Table 2 respectively.
Landform, surface soil and drainage conditions were also examined at multiple
‘observation sites’ shown in Attachment A with some associated photos.

6
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Minor areas of discrepancy were found between the mapping and local conditions;
however, they are attributed to small inclusions of adjacent map units (with ultimately
similar capability — see section 4.2). It was concluded that the existing soil-landscape
mapping and descriptions provide an appropriate basis for a ‘property specific’
agricultural capability assessment.

Natural Resource Information (WA) nt o nal Development (DPIRD)

Table 2: COMMENT ON SOIL CLASSIFICATIONS AT DESCRIPTION SITES

Site | Map Unit | Soil Classification Comment

1 P5 Hard cracking clay Compatible with map unit description

2 P1d Grey shallow sandy duplex Compatible

3 P1d Brown loamy earth Not compatible — possible inclusion of adjacent
P3

4 P1d Grey shallow sandy duplex Compatible

5 P4 Hard cracking clay Compatible

6 P4 Hard cracking clay Compatible

7 P1d Brown loamy earth Not compatible — possible inclusion of adjacent
P3

8 P4 Hard cracking clay Compatible

9 P3 Hard cracking clay Not compatible — possible inclusion of adjacent
P4

11 P1d Brown loamy earth Not compatible — possible inclusion of adjacent
P3

12 P3 Grey non-cracking clay Not compatible — possible inclusion of P4

13 P3 Friable red/brown loamy earth | Generally compatible (better drained)

14 P1d Brown loamy earth Not compatible — possible inclusion of adjacent
P3

15 P4 Hard cracking clay Compatible

16 P1d Alkaline grey shallow sandy | Compatible

duplex

18 B4 Pale deep sand Compatible (assuming semi-wet)

19 P5 Grey non-cracking clay Generally compatible

20 P3 Brown loamy earth Compatible

Note: Sites 10 and 17 occur in minor map units and hence were not assessed.
7
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4.0 AGRICULTURAL CAPABILITY

4.1 Capability Assessment Method

‘Land capability’ is a term used to express the ability of land to support a proposed use
with minimal risk of degradation to its soil and water resources. A general methodology
for capability assessment developed by the (now) Department of Primary Industries
and Regional Development (Wells and King 1989, and more recently by van Gool et
al 2005), forms the basis for agricultural assessments over the subject land.

Specific land use rating tables are used to compare soil and landform qualities of
relatively homogeneous mapped areas (mapping units) against the optimal desired
requirements of that form of land use. Attachment B provides a copy of the rating table
for grazing, being the current land use.

Using data from the soil-landscape mapping, factors considered in the rating tables
include plant rooting depth, soil water storage and drainage, and risks associated with
nutrient export, erosion and waterlogging. Based on the ‘degree of fit’, mapping units
are assigned a capability class ranging from ‘very high’ capability (class one) to ‘very
low’ capability (class five). The classes are described in Table 3.

Table 3: LAND CAPABILITY CLASSES

Capability class | General description

1 Very high Very few physical limitations present and easily overcome. Risk of
land degradation is negligible.

2 High Minor physical limitations affecting either productive land use and/or
risk of degradation. Limitations overcome by careful planning.

3 Fair Moderate physical limitations significantly affecting productive land

use and/or risk of degradation. Careful planning and conservation
measures required.

4 Low High degree of physical limitation not easily overcome by standard
development techniques and/or resulting in high risk of degradation.
Extensive conservation measures required.

5 Very low Severe limitations. Use is usually prohibitive in terms of development
costs or the associated risk of degradation.

Source: van Gool et al (2005)

The simple five class system shown above was used to express the capability of the
land for agricultural activities as part of the original land resource (soil-landscape)
mapping over the northern portion of the Peel Harvey catchment (including Shire of
Serpentine-Jarrahdale) by the then Department of Agriculture (Wells 1989, and van
Gool 1990).
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Subsequent to the original land resource mapping and capability assessments, the
then Department of Agriculture and Food* established a state-wide soil-landscape
mapping framework (Purdie et al 2004). This involved the collation of data from multiple
surveys (sometimes at different mapping scales) to extend the map unit descriptions
and capability ratings over significantly larger portions of the state, including the Swan
Coastal Plain here.

As an inevitable result of that process there is a degree of variability associated with
the soil-landscape descriptions and capability assessments which now form part of
DPIRD’s soil-landscape mapping database (accessed via its on-line NRInfo
application). To address this variability, the concept of ‘proportional capability codes’
is used (Table 4).

* Now part of the Department of Primary Industries and Regional Development (DPIRD)

Table 4: PROPORTIONAL CAPABILITY CODES
Category A land: Generally high capability

Al >70% of the area has high capability (is Class 1 or 2)

A2 50-70% of the area has high capability (is Class 1 or 2)
Category B land: Generally fair or moderate capability

B1 >70% of the area has moderate to high capability (is Class 1, 2 or 3)

B2 50-70% of the area has moderate to high capability (is Class 1, 2 or 3)
Category C land: Generally low capability

C1l 50-70% of the area has low capability (is Class 4 or 5)

C2 >70% of the area has low capability (is Class 4 or 5)

Instead of assigning a specific (class 1 - 5) capability rating to locally defined map unit,
proportional capability codes are used to more conservatively express capability as a
range (e.g. 50-70% of certain classes). This is applicable to the broader occurrence of
that map unit arising from the collation and amalgamation of multiple surveys. It can
however be considered less specific when compared to earlier localised surveys such
as that by van Gool (1990) which affects the subject land.
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4.2 Assessment Results

DPIRD’s agricultural land use capability ratings for the map units within the subject
land are shown in Table 5. The rating for the current land use, grazing, is highlighted
and illustrated overleaf in Figure 6.

Potential perennial and annual forms of horticulture have also been assessed,
although without consideration of availability of a water resource for irrigation.

For each of the assessed land uses, the simple (5 class) ratings from the original
survey (van Gool 1990) are shown, along with the proportional capability code

currently used within the Department’s state-wide mapping database (NRInfo).

TABLE 5. AGRICULTURAL CAPABILITY RATINGS FOR SUBJECT LAND

Map % of Grazing Perennial Annual Horticulture*
AT S| Horticulture*
Land
Class Code | Class Code Class Code
P1d 22 3 (Fair) Bl 4 (Low) c2 4 (Low Cc2
P3 54 3 (Fair) Bl 3 (Fair) Cc2 4 (Low Cc2
P4 7 3 (Fair) Bl 4 (Low C2 5V low) | C2
P5 10 3 (Fair) B2 4 (Low Cc2 5 low) | C2
pP7 <1 4 (Low) |C2 5 (V low) C2 5V Ilow) | C2
Bl <1 4 (Low) |C2 3 (Fair) C2 3 (Fair) Bl
B4 7 3 (Fair) Bl 4 (Low) C2 4 (Low C2
Sources: Capability Class — from original survey (van Gool 1990)

Proportional Capability Code — from NRInfo
https://maps.agric.wa.gov.au/nrm-info/ accessed August 2020)

NOTE:

Agricultural capability ratings for both annual or perennial forms of horticulture are based on
soil conditions only and without consideration of whether or not groundwater resources are
available for irrigation.

Agricultural capability ratings for ‘dryland cropping’ are also available for the subject land

through NRInfo (all map units rated C2) but this form of land use was not assessed as part of
the original survey by van Gool (1990).
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© Natural Resource Information x | =+

< O @ @ Not secure | https://maps.agric.wa.gov.au/nrm-info *

Natural Resource Inforrhation (WA) Department of Primary Industries a 6 — &

e & i) -
B | BB213pil| Soil - Land Capabiliti A
~ | R s :

Layers

Land Capability - Grazing

" >70% of the land has high to very high
1AL D capability

~._ 50-70% of the land has high to very high
A2 capability
LI ~._ »70% of the land has moderate to very high
v BlL‘ capability
72
/ ] ~.__ 50-70% of the land has moderate to very
BZLI high capability

. 50-70% of the land has low to very low

Ci capability

>70% of the land has low to very low
capability

10:51 AM I

7> ENG B
N 7 16/08/2020

FIGURE 6. LAND CAPABILITY FOR GRAZING

Source: DPIRD Proportional Capability Mapping — from NRInfo
https://maps.agric.wa.gov.au/nrm-info/ (accessed August 2020)

For grazing, being the existing dominant form of agricultural activity within the subject
land, the original survey and land capability assessment (van Gool 1990) rated
almost all of the land as Class 3 — Fair capability. In DPIRD’s more contemporary
terminology this is category B1 or B2 land. By contrast, categories A1 and A2
generally encompass areas of productive high-quality agricultural land.

In both the original assessment by van Gool (1990) and DPIRD’s contemporary
database, the degree of susceptibility to soil waterlogging and possible future salinity
are identified as factors (land qualities) which limit the capability rating for grazing
over most of the subject land to a ‘Fair’ or a ‘B’ category. In small areas,
susceptibility of sandy soils to nutrient loss and wind erosion are also limiting factors.

In relation to other forms of agriculture, the subject land is even more limited by these
factors. For horticultural activity and dryland cropping it is rated low to very low
capability, or C class land (see Table 5).

In summary, based on the land capability assessment information, the land appears
unlikely to be able to support greater agricultural diversity and commercial production
beyond the current level of livestock grazing activity. Accordingly, there seems to be
no justification for considering the subject land as “a key agricultural asset” or “highly
productive rural/agricultural land”.
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5.0 OTHER INDICATORS

Other possible indicators of the subject land being a possible ‘key agricultural asset’
within the Shire, or an area of particularly high productivity, are discussed below.

5.1  Priority Agricultural Land

The purpose of State Planning Policy 2.5 ‘Rural Planning’ (WAPC 2019) is to
protect and preserve Western Australia’s rural land assets for purposes including
primary production. The WAPC seeks to recognise particularly productive areas of
rural land and protect them from urban and rural living encroachment through their
identification as ‘Priority Agricultural Land’ in planning strategies or schemes.

Priority agricultural land is “land that is of State, regional or local significance for
agricultural and/or food production purposes due to its comparative advantage in
terms of soils, climate, water (rain or irrigation) and access to services” (WAPC
2016).

The identification of priority agricultural land is based on ‘high quality agricultural
land’ (HQAL) data sourced (where available) from the Department of Primary
Industries and Regional Development (DPIRD).

WAPC policy for rural land is intended to be given effect through regional planning
strategies identifying ‘priority agricultural land’. Local government planning schemes
are then expected to provide more detailed consideration and guidance on the
matter. Local governments are also able to prepare local planning policies to
supplement or elaborate on the issue of agricultural land protection.

The subject land, west of Mundijong townsite, is not identified as either ‘priority
agricultural land’ or ‘high quality agricultural land’ in any contemporary regional or local
planning document.

5.2  Special Control or Protection Areas

The Shire’s 2019 Draft Local Planning Strategy identifies an “Agri Food Special
Control Area’ (Figure 2) and its 2017 Rural Strategy map (Figure 3) identifies an
‘Agricultural Protection’ policy area. However, the subject land is not encompassed
by any of these areas which might otherwise have provided support for it being
considered “a key agricultural asset” or “highly productive rural/agricultural land”.
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5.3 The Palusplain Study

The former Department of Agriculture and Food (now part of DPIRD) conducted the
study, Agriculture futures: Potential rural land uses on the Palusplain (Safstrom and
Short 2012). A ‘palusplain’ is a seasonally waterlogged area and this represents
much of the Pinjarra Plain portion of the Shire, including the subject land.

The purpose of the Palusplain study was to identify agricultural land use options and
opportunities within the southern Perth Metro and Peel regions where the land is
under pressure from urban and rural lifestyle development, as well as facing
environmental issues associated with drainage and nutrient loss.

In addressing potential uses for rural land, the Palusplain study goes beyond
consideration of just the physical ‘capability’ of the land to address the broader topic
of the land’s ‘suitability’ for various forms of agriculture.

A community workshop was held to explore potential agricultural futures with a vision
emerging that the palusplain should support a ‘food bowl’ for Perth. This idea is
currently being progressed by government agencies as part of the ‘Peel Food Zone’
initiative in the southern portion of the Shire of Serpentine-Jarrahdale (the agri-food
SCA in Figure 2) and the adjacent northern part of the Shire of Murray (Percy 2012).
The ‘Peel Food Zone’ does not include the subject land.

Of more direct relevance to the potential productivity of the subject land, the
Palusplain study report documents the status and potential of the predominant

agricultural industries within the palusplain, and concludes;

“the main agricultural industry, beef cattle production, is marginally economic as a
stand-alone enterprise for many landholders.”
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6.0 CONCLUSIONS

This Land Capability Assessment report demonstrates that the subject land (the
proposed West Mundijong Urban Precinct) is not “a key agricultural asset (i.e. a food
bowl for the future)” and is not “highly productive rural/agricultural land that should
not be removed”.

From a review of existing land capability data and a subsequent reconnaissance
survey, it was concluded that there are an adequate number of soil description sites
for the existing DPIRD soil-landscape mapping and descriptions to provide an
appropriate basis for agricultural capability assessment specific to the subject land.

The subject land is predominantly flat terrain with soils that are subject to seasonal
waterlogging (i.e. a palusplain) where the (former) Department of Agriculture and
Food report “the main agricultural industry, beef cattle production, is marginally
economic as a stand-alone enterprise for many landholders” (Safstrom and Short
2012).

For livestock grazing, being the existing dominant agricultural activity in the Shire to
the west of Mundijong, the capability assessment rates almost all of the subject land
as ‘Class 3 — Fair’ or ‘category B1’ land. This is not consistent with it being an area of
particularly high-quality agricultural land.

The subject land is not identified as either ‘priority agricultural land’ or ‘high quality
agricultural land’ in any contemporary regional or local planning document (including
the Shire’s Local Planning Scheme, its Draft Local Planning Strategy (2019), and its
Rural Strategy (2017)).

The subject land is not encompassed by the 2019 Draft Local Planning Strategy’s
‘Agri Food Special Control Area’ or by the 2017 Rural Strategy’s ‘Agricultural
Protection’ policy area.

In summary, based on the land capability information and a review of planning-

related studies, there is no apparent justification for considering the subject land as
“a key agricultural asset” or “highly productive rural/agricultural land”.
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ATTACHMENT A

Observation Sites and Representative

Photographs
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Map unit P1d — Observation Site 22 view Map unit P1d — Observation Site 16 view east
north from Mundijong Rd. Shallow sand to | from King Road along Manjedal Brook drain.
sandy loam over clay (yellow duplex
soils).

Map unit P3 — Observation Site 10 view Map unit P3 — Observation Site 10 view east
south-west from near end of Gangemi Road. near end of Gangemi Road along a tributary
Gradational earths and duplex soils with | agricultural drain leading to Manjedal Brook
loam to clay loam surface horizons. drain.
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Map unit P3 — Observation Site 13 view Map unit P4 — Observation Site 17 view north
south from Leipold Road. from near intersection of King and Mundijong
roads. Deep clay soils (generally acidic).

Map unit P5 — Observation Site 8 view south | Map unit B4 — Observation Site 4 view south

east from near intersection of Liepold and west from near intersection of Leipold and
Gangemi roads. Deep clay soils (generally Katrgotich Roads. Deep sands over buried
alkaline). clay.
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ATTACHMENT B

Capability Rating Table for Grazing

Source: van Gool, D. Tille P, and Moore, G (2005) Land Evaluation Standards for

Land Resource Mapping. Guidelines for assessing land qualities and determining

land capability in south-west Western Australia.
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LAND EVALUATION STANDARDS FOR LAND RESOURCE MAPPING

3.4 Land capability for grazing

This assessment covers the grazing of sheep and cattle on broadscale dryland (i.e. non-
irrigated) pastures in agricultural areas (receiving an average annual rainfall more than
350 mm).

Pastures are typically based on annual species (such as sub-clover or ryegrass), but
perennial species (such as kikuyu or perennial ryegrass) are often present in higher rainfall
areas and may dominate some locations. This land use incorporates occasional reseeding
and fertiliser topdressing using tractors or similar machinery.

This assessment does not apply to irrigated pastures or to intensively managed paddocks
(where supplementary feeding is essential due to high stocking rates and windbreaks are
necessary to control wind erosion). See notes on stocking rates, small holdings and horses
below. Tables 3.4a considers physical requirements only and ignores socio-economic
factors.

Table 3.4a. Land capability ratings for grazing

 Land quality and _ Land capebilty class
~ (capability subscript) [ 4 | 2 3
Flood hazard (f) H
Land instability (c) M
pH 0-10 cm (zf) Vsac, Salk
pH 50-80 cm (zh) Sac
Phosphorus export (n) VH
Rooting depth (1) VD,DM MS S
Salinity hazard (y) NR PR MR
Salt spray exposure (zi) ' N S
Surface salinity (ze) N 'S M
Surface soil stuc;ure decline LM H
(zb) '
Soil water storage (m) MH ML L
Soil workability (k) G,F,P VP
Subsurface acidification (zd) LM PH
Subsurface compaction (z¢) LM H
Trafficability (zk) G F P VP
Water erosion () VL. LM H VH
Water repellence (za) N, L M H
Waterlogging () N, VL L M H
Wind erosion (w) I M H
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1. Executive Summary

Site Context

e Land bound by Mundijong Road, King Road, Leipold Road and Gangemi Road is currently zoned Rural
under the South Metropolitan Sub-regional Planning Framework (PPF) and the Metropolitan Region
Scheme (MRS), and at a local level under the Shire of Serpentine Jarrahdale Draft Local Planning Strategy
July 2019 (LPST), Draft Local Planning Scheme No. 3 September 2019 (LPSC), and the Draft Mundijong
District Structure Plan December 2018 (MDSP).

e This submission proposes to rezone lots located west of Gangemi Road, within a Subject Site area, from
"Rural" to "Urban" under the MRS amendment, after which it should be included in the Shire of Serpentine
Jarrahdale LPST and by extension, the interrelated MDSP to facilitate future urban development.

Technical Findings

e Intersections of Mundijong Road & Kargotich Road and Mundijong Road & King Road have higher than
network average KSI crashes.

General safety in the area could be improved through the urbanisation of the area: limiting vehicular speed
and modifications to road geometry. These measures should reduce the incidence of KSI crashes and
improve road safety.

Casualty traffic incidents are concentrated at existing intersections. West Mundijong Industrial Area LSP
shows a number of signalised intersections in future (including Mundijong Road / Kargortich Road);
however, current MRWA position is that roundabouts are the preferred intersection configuration over
traffic signals, wherever possible.

e  Currently, the subject site area is not serviced by public transport.

At present, the PTA does not have plans for expansion of the network through the Subject Site. Should this
area be developed for urban residential, and provided it is connected to the existing urban front,
consideration would be given to connecting it to the existing Transperth network. This would likely be in
the form of a connection to Byford Station, and depending on development to the west, that service may
connect across to Wellard Station. The introduction of additional routes would require a more detailed
development proposal.

e There is no pedestrian or cycling infrastructure within the Subject Site and its immediate vicinity. It is
essential to develop an efficient and connected network of pedestrian paths in order to encourage
pedestrian movement. Every major road within the subject site area should have either a shared path or a
dedicated cycle lane and a separate pedestrian path. All pedestrian and shared paths should be designed
to be accessible by all members of the community regardless of physical ability. Existing upgrade plans
for the surrounding road network include pedestrian and cycling infrastructure.

e  Currently, three roads within the subject site are a part of the RAV network:

o Mundijong Road - Tri Drive Concessional Level 1 - Tri Drive 1.1, Tandem Drive Level 4

o King Road - Tri Drive Concessional Level 1 - Tri Drive 1.1, Tandem Drive Level 4

o Kargotich Road - Tri Drive Concessional Level 1 - Tri Drive 1.1 (with conditions), Tandem Drive

Level 3

Depending on the area's future urbanisation, some of these routes might no longer be required. The
Westport designated Anketell Road as a primary freight route corridor; therefore, the traffic anticipated on
Mundijong Road (in particular heavy vehicles) should be lower than previously projected. This is to be
assessed in a later planning stage.
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e The expected additional traffic from the subject site area is 60,792 daily vehicle trips and 5,740 vehicle trips
in the peak hour. This is considered to be a high impact on the surrounding road network.
Should the lots located west of Gangemi Road, within a Subject Site area be rezoned from "Rural” to "Urban’
under the MRS amendment, it can be expected that traffic impact would be more disperse throughout the
surrounding road network.
KCTT believe that proposed major changes to the surrounding area and network will be able to successfully
cater for the expected traffic volumes and distribution. Upon the proposed MRS amendment, the key will
be to monitor the traffic volumes and intersections performance and upgrade them as necessary and as
timely as possible.
Therefore, assuming the planned road network upgrades will take place, there are no major traffic issues
regarding the proposed rezoning from "Rural" to "Urban".
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2. Transport Impact Assessment

Note: This document is copyright to KCTT (trading as KC Traffic and Transport Pty Ltd). The information provided
in this TIA report has been developed by KCTT over a period of years and has been presented in accordance with
the requirements of a number of our clients. The information in this report is therefore intended to be commercial
in confidence and is not to be shared with external parties at any time, unless a Director of KCTT provides written
authorisation that the document may be shared at a specific time to a specific party, or parties. The terms and
conditions associated with the receipt of this material is that it is not shared or distributed without our express, and

written consent.

If you have received this information in error, KCTT must be notified immediately. We request the immediate
destruction of all formats of this document, inclusive of paper and electronic copies should you have received this

document in error.

2.1. Location

Suburb
Description of Site

Oldbury

Land bound by Mundijong Road, King Road, Leipold Road and Gangemi Road are currently designated Rural
under the South Metropolitan Sub-regional Planning Framework (PPF) and the Metropolitan Region Scheme
(MRS), and at a local level under the Shire of Serpentine Jarrahdale Draft Local Planning Strategy July 2019
(LPST), Draft Local Planning Scheme No. 3 September 2019 (LPSC), and the Draft Mundijong District Structure

Plan December 2018 (MDSP).

This submission proposes rezoning of the lots located west of Gangemi Road, within a Subject Site area from
‘Rural" to "Urban" under the MRS amendment after which it should be included in the Shire of Serpentine
Jarrahdale LPST and by extension the interrelated MDSP to facilitate future urban development.

2.2. Technical Literature Used

Local Government Authority
Type of Development

Are the R-Codes referenced?
If YES, nominate which:

Is the NSW RTA Guide to Traffic Generating
Developments Version 2.2 October 2002
(referenced to determine trip generation /
attraction rates for various land uses)
referenced?

Which WAPC Transport Impact Assessment
Guideline should be referenced?

Are there applicable LGA schemes for this
type of development?

Number and Number of Scheme

Is the Perth Transport Plan for 3.5 million
and Beyond referenced?

Shire of Serpentine-Jarrahdale
Mixed
YES

State Planning Policy 7.3 Residential Design Codes Volume 1 -
2019 R-Codes (incorporating amendments gazetted on
2/8/2013, 23/10/15 and 2/3/2018 and 24/5/2019)

YES

Volume 2 - Planning Schemes, Structure Plans & Activity Centre
Plans

YES

Draft Local Planning Scheme No. 3
YES
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2.3. Land Uses

Are there any existing Land Uses within the
Subject Site Area?

If YES, nominate:
Property address

YES

16 Rural lots
Lot area (ha)

Lot 272 Mundijong Road Oldbury 31.33
Lot 273 Mundijong Road Oldbury 13.37
Lot 274 Mundijong Road Oldbury 44 11
Lot 275 Mundijong Road Oldbury 46.72
Lot 725 Mundijong Road Oldbury 56.33
Lot 726 Mundijong Road Oldbury 58.99
Lot 727 Mundijong Road Oldbury 58.96
Lot 724 King Road Oldbury 158.42
Lot 02 Leipold Road Oldbury 21.17
Lot 801 Leipold Road Oldbury 10.6
Lot 800 Leipold Road Oldbury 10.6
Lot 264 Leipold Road Oldbury 46.9
Lot 265 Leipold Road Oldbury 22.58
Lot 123 Leipold Road Oldbury 22.2
Lot 02 Leipold Road Oldbury 24.34
Lot 01 Leipold Road Oldbury 20.33
TOTAL 646.95

What zone is the Subject Site Area included in
according to the Metropolitan Region
Scheme and LPS / TPS?

Proposed Land Uses

Rural — Proposed rezoning of the lots located west of Gangemi
Road, within a Subject Site area, from "Rural" to "Urban" under
the MRS amendment

How many types of land uses are proposed?
Nominate land use type and yield

Are the proposed land uses complementary
with the surrounding land-uses?

2.4. Local Road Network Information

How many existing roads are there within the
Subject Site Area?

e East of Gangemi Road ~ 200ha - Rural Enterprise (potential
industrial in future)
e West of Gangemi ~ 650ha:
o Proposed ~550ha Residential R20 (450m? average) =
6500 lots
o Balance ~100ha to be POS, drainage, public purpose,
school, sports amenities etc. (subject to future structure
planning)
YES — with the proposed land uses within the Draft Mundijong
District Structure Plan

5 roads (additional unsealed internal circulation)
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Name of Roads within the Subject Site Area / Road Classification and Description:

Road 1

10.1.7 - Attachment 1

Road Name
Number of Lanes
Road Reservation Width

Mundijong Road
two way, one lane each direction, undivided
20m

Road Pavement Width 8m

Classification Regional Distributor
Speed Limit 100kph

Bus Route NO

On-street parking NO

Road 2

Road Name King Road

Number of Lanes
Road Reservation Width

two way, one lane each direction, undivided
20m

Road Pavement Width 8m

Classification Regional Distributor
Speed Limit 100kph

Bus Route NO

On-street parking NO

Road 3

Road Name Kargotich Road

Number of Lanes

Road Reservation Width
Road Pavement Width
Classification

Speed Limit

Bus Route

On-street parking

two way, one lane each direction, undivided
20m

&m

Regional Distributor

100kph

NO

NO
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Road 4

Road Name
Number of Lanes
Road Reservation Width

Leipold Road
two way, one lane (no linemarking), undivided
20m

Road Pavement Width 5.5m
Classification Access Road
Speed Limit 50kph

Bus Route NO

On-street parking NO

Road 5

Road Name Gangemi Road

Number of Lanes

Road Reservation Width
Road Pavement Width
Classification

Speed Limit

Bus Route

On-street parking

two way, one lane (no linemarking), undivided
20m

5.5m

Access Road

50kph

NO

NO

Name of Other Roads within 2km radius of site, or roads likely to take increased traffic due to the development.

Road 1

Road Name

Number of Lanes

Road Reservation Width
Road Pavement Width
Classification

Speed Limit

Bus Route

On-street parking

Bishop Road

two way, one lane (no linemarking), undivided
20m

6m

Local Distributor

50kph

NO

NO

PAGE I-

Ordinary Council Meeting - 11 December 2023



10.1.7 - Attachment 1

Transport Impact Assessment
KC01182.000 Oldbury-Mundijong MRS Amendment

2.5. Traffic Volumes

Vehicles per Peak Hour (VPH)| Heavy Vehicle %

Vehicles If HV count is Not
CIEVE AM AM  PM PM Available, are HV
(VD) Peak - Peak Peak - Peak likely to be in higher
Time VPH Time VPH volumes than

Date  If older than 3
of  years multiply
Traffic  with a growth

Road Location of
Name | Traffic Count

generally expected? Gount s
5167 07:30-416  16:00 - 521 13.7 22%112/ -
East of King
Road
Mundijong 6,068 07:15-513  15:45-634 13.0 2020/ i
Road 2021
500m east from 06/02/
Kargotich 3,708 08:00-266  16:00 — 331 12.4 2019 -
Road *
Kargotich South of Orton 0n _ 0a _ 2019/ _
Road Road 3,272 07:00 — 262 16:00 — 349 13.5 2020
. 500m south of . . 28/02/
King Road Gossage Road * 1,351 06:00 — 96 16:00 — 141 21.3 2020 -
500m west 19112/
Scott Road from Taylor 17 06:00 -2 17:00-2 5.1 2018 -
Road *
Midway
. between
BF"S"‘;“ Hopkinson 2,483  08:00-302  15:00 — 267 6.7 o -
0a Road and
Taylor Road *
500m west
Gossage o 'argotich 421 08:00-32  15:00— 41 18.0 1502/ -
Road Road * 2019
500m west
Covle  SimKking 426  06:00-40  16:00— 41 7.0% 08/02f
Road Road * 2019

Note* - These traffic counts have been received from the Shire of Serpentine-Jarrahdale.
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2.6. Vehicular Crash Information
Is Crash Data Available on Main Roads WA website?
If YES, nominate important survey locations:
Location 1

Location 2

Location 3

Location 4

Location 5

Location 6

Location 7

Period of crash data collection

Road /
Intersection
Name

Road
Hierarchy

Mundijong Road i
(mid-block only) 272~ 793
No of MVKT Travelled at Location

KSI Crash Rate
Comparison with Crash Density and Crash Rate Statistics

Regional Distributor

All Crash Rate
Comparison with Crash Density and Crash Rate Statistics

10.1.7 - Attachment 1

YES

Mundijong Road SLK [2.79 - 7.32]

Kargotich Road SLK [10.72 - 13.01]

Leipold Road SLK [0.00 - 4.30] — no crashes

King Road SLK [0.00 - 1.99]

Gangemi Road SLK [0.00 - 1.33] — no crashes
Intersection of Mundijong Road & Kargotich Road
Intersection of Mundijong Road & King Road
01/01/2017 - 31/12/2021

Crash Statistics

No of No of | No of | No of
KS| Medical PDO PDO
. Attention Major Minor
Crashes Crashes Crashes
100kph 3 2 11 3

~6,000 VPD * 365 * 5 years * 4.74 km = 51.9 MVKT
3 KSI crashes / 51.9 MVKT = 0.06 KSI crashes/MVKT

0.06 KSI crashes/MVKT is higher than network average
of 0.04 KSI crashes/MVKT

19 crashes / 49.6 MVKT = 0.38 crashes/MVKT

0.38 crashes/MVKT is lower than network average of
0.86 crashes/MVKT

Intersection  of
Mundijong Road
& Kargotich
Road

No of MVKT Travelled at Location

KSI Crash Rate

Comparison with Crash Density and Crash Rate Statistics

Regional Distributor/

3.01 Regional Distributor

All Crash Rate
Comparison with Crash Density and Crash Rate Statistics

100kph
/ 2 4 2 3
100kph

~8,000 VPD * 365 * 5 years * 0.4 km = 5.84 MVKT

2 KSI crashes / 5.84 MVKT = 0.34 KSI crashes/MVKT
0.34 KSI crashes/MVKT is higher than network average
of 0.07 KSI crashes/MVKT

11 crashes / 5.84 MVKT = 1.88 crashes/MVKT

1.88 crashes/MVKT is higher than network average of
1.83 crashes/MVKT

Intersection  of
Mundijong Road
& King Road

No of MVKT Travelled at Location

KSI Crash Rate

Comparison with Crash Density and Crash Rate Statistics

Regional Distributor/

7.32 Regional Distributor

All Crash Rate
Comparison with Crash Density and Crash Rate Statistics

100kph

/ 1 2 0 0
100kph

~6,300 VPD * 365 * 5 years * 0.3 km = 3.45 MVKT

1 KSI crashes / 3.45 MVKT = 0.29 KSI crashes/MVKT
0.29 KSI crashes/MVKT is higher than network average
of 0.07 KSI crashes/MVKT

3 crashes / 3.45 MVKT =0.87 crashes/MVKT

0.87 crashes/MVKT is lower than network average of
1.83 crashes/MVKT

The following table shows the Crash Density and Crash Rates on Metropolitan Local and Regional Roads as obtained
from Main Roads WA on the 13" May 2020 by email request:
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Crash Density and Crash Rate on Metropolitan Local Roads Network only

All Crashes Serious Injury Crashes (Fatal+Hospital)
Average Annual Average Annual Average Annual Average Annual
Crash Density Crash Rate Crash Density Crash Rate
{All Crashes/KM)| (All Crashes/MVKT)| (Ser. Inj. Crashes/KM)| (Ser. Inj. Crashes/MVKT)
Metro Local Road - Midblock 2.67 0.86 0.11 0.04
Metro Local Road - All 5.70 1.83 0.22 0.07

Mote: Based on 5-years data for the period 2015 to 2019.

Although the safety record is quite poor at present, this will be improved through the urbanisation of the area.
Designing and constructing urban roads of appropriate geometric standards and reducing the speed limit will
improve the road safety on Mundijong Road in particular.

In the period 2017-2021 a total of 47 crashes were recorded on the existing roads within the subject area (inclusive
of intersections). As per the image below, most of those crashes were on Mundijong Road and intersections.

Crash Map Welcome Marina Kleyweg [2.11.017] RSE Resources v logowt B+ 7
a @
8L @aador o
4&0 4 -
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o
<:> “
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& |
A
it <
WO W S50 el
-

Esri HERE: Garmin, USGS | Earl, HERE Powered b Esa

Crash incidents along Mundijong Road were looked at in detail below. There is an obvious pattern where casualty
crashes are concentrated at the intersection of Mundijong Road and Kargotich Road, with one fatality recorded in
2019. In this particular case, the driver travelling along Kargotich Road failed to stop at the stop sign, although
rumble strips are present in approach to the intersection and the signage was clearly visible, colliding with a vehicle
travelling along Mundijong Road. In late 2020/ early 2021, the intersection was converted from a sign-controlled
intersection to a roundabout. No incidents were recorded at this intersection in 2021.
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Figure 1 - Casualty crashes Mundijong Road (2017-2021)

Conversely, Property Damage Only (PDO) crashes appear to be more prevalent along the mid-block sections of
Mundijong Road. Eleven out of nineteen PDO crashes involved only one vehicle (off path, hitting an object or an
animal). This pattern is fairly common on high-speed roads outside of urban areas.
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Figure 2 - PDO crashes Mundijong Road (2017-2021)
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2.7. Public Transport Accessibility

How many bus routes are within 400 metres of the subject site? None
How many rail routes are within 800 metres of the subject site? None

Mundijong Train Station and bus line stops are located approximately 3.1km to the east of the subject site. Refer
to the available transport options below.

Bus / Rail Route Description Peak Frequency  Off-Peak Frequency
950 Armadale Station — Mundijong 4 times AM peak N0 Service
via Byford 5 times PM peak
Armadale Station - Jarrahdale . .
253 via Byford & Mundijong 3 times AM peak no service
Perth to Bunbury Twice a day
Australind (stops at Mundijong Train Station*) Note * - Trains only stop at intermediate
stations if advance bookings are made
Is the development in a Greenfields area? YES

PTA was contacted regarding future plans for the area. Should this area be developed for urban residential, and
provided it is connected to the existing urban front, then consideration would be given to connecting it to the
existing Transperth network. This would likely be in the form of a connection to Byford Station, and depending on
development to the west, that service may connect across to Wellard Station. The introduction of additional routes
would require a more detailed development proposal.

West Mundijong Industrial Area District Structure Plan Report outlines the following changes in public transport
in the area:

'Possible Intermodal Facility

The West Mundijong area has been identified as a potential intermodal facility site. Associated with this initiative
is the proposed realignment of the Kwinana freight rail to adjoin the southern extension of Tonkin Highway ( Refer
Figure 9 Page 25 - Infrastructure Initiatives).

The Department of Transport and the Department of Planning, in principle, prefer an eastern location for the
intermodal facility adjoining the southern extension of Tonkin Highway in association with the possible
realignment of the Kwinana freight rail. Nevertheless, the feasibility of the intermodal facility and realignment of
the freight line is intended to be subject to more detailed assessment in due course. Furthermore, the forthcoming
Perth and Peel Regions Freight and Intermodal Plan, is also likely to have some bearing on the feasibility of the
intermodal facility.”

According to the Draft Mundijong District Structure Plan the following improvements are expected in the area:
‘Rail
Improvements to rail connections in the Mundijong District Structure Plan will be dependent on outcomes of
METRONET. It is acknowledged that Stage 1 METRONET proposals are subject to further investigations. As part
of this process, the Mundijong District Structure Plan proposes the following:
e Passenger rail extension from Byford to the Mundijong with a further train station in the Mundijong Town
Centre to improve north-south links; and
e Identification of rapid transit investigation areas along Mundijong Road and Bishop Road/Gossage Road
to provide east-west connections to Rockingham, effectively ‘closing the loop'
All future rail crossings must be grade-separated in line with PTA policy. Throughout the Mundijong Town Centre,
the Mundijong District Structure Plan proposes a continuous grade separated section between Mundijong Road
and Richardson/Evelyn Street.
Bus
While the passenger rail service to Mundijong is highly desirable it is a long-term proposition. In the short-medium
term, High Frequency Transit Corridors will be required. These corridors are likely to include Bus Rapid Transit
with the view to include rail long-term. High Frequency Transit Corridors will provide public transport connections
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between the Byford and Mundijong activity centres, population catchments, rail stations and local bus services.
These connections will significantly improve the public transport network. The High Frequency Transit Corridors
could be established along existing rail corridors, however, they are subject to further investigation with the
Department of Transport in order to establish travel patterns. Consideration also needs to be given to the
implications of future technological changes in transport including electric and autonomous vehicles, on- demand
public transport, car sharing and other changes which could affect the demand for and/or the design of transport
infrastructure. Whilst many changes cannot be foreseen, it is extremely important for strategic transport corridors
(which are flexible and adaptable) to be established.”

Perth Transport Plan for 3.5 million and beyond outlines that better integration of the Australind service should
be established with the metropolitan passenger rail service between Perth and Mundijong to improve operational
efficiency.
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2.8. Pedestrian and Cyclist Infrastructure

Does the site have existing pedestrian facilities NO
Are there any PBN Routes within an 800m radius of the subject site? NO
It is essential to develop an efficient and connected network of pedestrian paths in order to encourage pedestrian
movement. Every major road within the subject site area should have either a shared path or a dedicated cycle
lane and a separate pedestrian path. All pedestrian and shared paths should be designed to be accessible by all

members of the community.
What is the Walk Score Rating?

0 | Car-Dependent. Almost all errands require a car.

According to the Draft Mundijong District Structure Plan the following improvements are expected in the area:

"Active modes of transport such as walking, and cycling are supported for short distance journeys within urban
areas in the Mundijong District Structure Plan. LSP's should support Healthy Active By Design Principles by
ensuring that all urban areas provide safe, accessible and interconnected pedestrian and cycle links between
residential areas and destinations such as activity centres, schools, public transport stops and parks. This will be
essential in encouraging greater pedestrian and cycling activity in the Mundijong District Structure Plan area.

Future detailed planning of the local road network will need to be designed to cater for local trips to support and
encourage the use of local businesses and community services. The local road network will need to be easy to
use and with direct, safe and well-lit routes to local bus stops and centres. Walking and cycling should be the
primary choice for most activities."

Perth Transport Plan for 3.5 million and Beyond 2050 Cycling and Walking Network categorises Mundijong Road
as a Strategic On-Road Cycling Route with additional Off-Road Cycling Routes along South Western Highway and
future extension of Tonkin Highway.

2.9. RAV Routes

Standard RAVs are those vehicle combinations specified as Category 1 to 10 vehicle combinations under the
Prime Mover, Trailer Combinations and Truck, Trailer Combinations Notice.

The standard RAV Categories in the vicinity of the subject site are as follows: -
o Level 1 - RAVs Categories 2-4 (e.g. pocket road train, B-Double, and other RAVs with a maximum length of
either 25.0 m or 27.5 m)
Roads being assessed by a Tri-drive Restricted Access Vehicle (RAV) Network are required to meet the
requirements under the Standard Restricted Access Vehicle (RAV) Route Assessment Guidelines, with the
exception of the structures assessments, gradient assessments and swept path assessments, which must be
assessed in accordance with these Tri-drive Route Assessment Guidelines.

The Tri — drive RAV Categories in the vicinity of the subject site are: -
o Level 1 —Tri Dive RAV Category 1 (e.g. a vehicle that would otherwise be a general access vehicle if it was
tandem drive, this category has access to the tandem drive RAV Network 2)

A concessional loading road access application should not be considered unless the requested road is already
approved on the equivalent base RAV Network. The quantitative limits recommended provide additional safety
margins for concessionally loaded RAVs, as the extra mass considerably impacts the vehicle's performance
characteristics. For this reason, additional road width, stopping distances etc. are required.

Concessionally loaded RAVs are grouped in the following categories: -
e Level 1 - RAVs operating under a concessional loading scheme allowing up to 17 tonnes on a tandem axle

group and 21.5 tonnes on a tri-axle group.
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Restricted Access Vehicle routes in the vicinity of the subject site:

SHIRE OF
SERPENTINE-JARRAHDALE

=

SHIRE OF
SERPENTINE- JARRAHDALE
Dlcipury
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/
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/_/'\,’k—oﬁ

/
Figure 4 - Tandem Drive Concessional Level 1 - Tandem Drive 4.1

_I

SHIRE OF
SERPENTINE-JARRAHDALE

Figure 5 - Tri Drive Concessionél Level 1 - Tri Drive 1.1

Note — Routes represented with a dashed line are routes with conditions.

As seen from the images above, currently, three roads within the subject site are a part of the RAV network:

e Mundijong Road - Tri-Drive Concessional Level 1 - Tri-Drive 1.1
e King Road - Tri-Drive Concessional Level 1 - Tri-Drive 1.1
e Kargotich Road - Tri-Drive Concessional Level 1 - Tri-Drive 1.1 (with conditions)

The designation of these existing routes depends on future urbanisation of the area and the provision of
new/upgraded transport infrastructure (such as MRWA's Tonkin Highway extension and Westport's Anketell-
Thomas Road Freight Corridor concept) may change. This is to be assessed in a later planning stage.
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2.10. Calculation of Development Generated / Attracted Trips
What are the likely hours of operation? N/A

What are the likely peak hours of operation? ~ AM 08:00 to 09:00
PM 16:30 to 17:30

Do the development generated peaks coincide  YES — PM peak
with existing road network peaks?

Guideline Document Used WAPC Transport Assessment Guidelines for Developments
Rates from above document. Residential - 0.8 vehicle trips per dwelling for the AM and PM
peak hours.

A 25% IN/ 75% OUT split has been adopted for the AM peak
and a 67% IN/33% OUT split for the PM peak hour,

Schools - 1 vehicle trips per dwelling for the AM and PM peak
hours.

A 50% IN/50% OUT split has been adopted for both peaks.
Retail / Shopping Centres - (with significant food retail
component) - 10 vehicular trips per 100m2 of GFA for PM Peak
and 2.5 trips per 100m? for the AM peak hour.

A 50% IN / 50% OUT split has been adopted for the PM peak
and an 80% IN / 20% OUT split for the AM peak hour,

Guideline Document Used NSW RTA Guide to Traffic Generating Developments

Rates from above document. Residential - The NSW RTA Guide to Traffic Generating
Developments suggest residential developments of this type in
Sydney tend to generate between 4 and 5 vehicular trips per
awelling. In Perth, the Department of Planning and Infrastructure
conducted a series of studies in the late 1990's / early 2000's
which showed that higher density dwellings tended to average
closer to 6.7 vehicle movements per day.

Given that the study area is currently rural KCTT propose a more
conservative approach by using an average VPD of 9 vehicular
trips per day per residence.

Retail - (10,000 m?-20,000 m?)-78 vehicular trips per 100m?
GFA

Factories — 5 \/PD per 100 m? GFA, 1 VPH in the PM peak per
100 n? GFA.

Warehouses - 4 VPD per 100nY GFA, 0.5 VPH in the AM peak
per 100m? GFA

Since there are no available rates, KCTT believe that the Industrial (Factories) rates would appropriately depict the
expected traffic generation of rural enterprises.

To assess the traffic impact on the surrounding road network, KCTT included the traffic calculations for the West
Mundijong Industrial Area. These calculations are based on the yields provided within the West Mundijong

Industrial Area District Structure Plan Report.
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Land Use Type Rate ahove Yield Daily Tr?mc Peak Ho_urTrafnc
Generation Generation

Subject Site
200ha - assumed 5
. Daily - 5 VPD per 100 m? GFA, .
Rural Enterprise rural lots with 250 50
Peak - 1 VPH 1 2 GFA
o per 100 m G 1,000m? GFA each
Residential R20 Daily — 9 VVPD per dwelling
Peak — 0.8 VPH per dwelling 6500 lots 58,500 5,200
Neighbourhood Daily -78 VPD per 100m? of GFA  assumed 12,000m? 1,872 240
Centre Peak - 10 VPH per 100n? of GFA GFA (9,360%) (1,200%)
Daily - 2 VPD per student assumed 4 schools 720 360

Primary School

Peak — 1 VPD per student 450 students / school (3600*) (1800*)

Subject Site Total (without reciprocity applied) 71,710 8,250
Subject Site Total (with reciprocity applied 61,342 W

Note* - Traffic attracted to the neighbourhood centre will be predominantly generated by the residents of the area and is
already accounted for in the residential traffic. We have assumed that the primary schools would be a government schools
with a limited local intake. That means that the traffic attracted by the primary school and neighbourhood centre is
approximately 80% local traffic that has already been accounted for in the residential traffic generation. Further to this, various
land uses will peak at different times with little or no overlap.

‘

West Mundijong Industrial Area

General industry Daily - 5 VPD per 100 n?? GFA, 279ha — 446 lots 55 750 11150
core Peak - 1 VPH per 100 n? GFA ~2,500m?GFA per lot ’ ’
Light industry Daily - 4 VPD per 100 m? GFA, 135ha — 432 lots 20736 2 592
precincts Peak — 0.5 VPH per 100 m* GFA  ~1,200m? GFA per lot ’ ’
West Mundijong Industrial Area Total (without reciprocity applied) 61,880 11,080

West Mundijong Industrial Area Total (with reciprocity applied) m 7,202

Note* - West Mundijong Industrial Area is expected to provide approximately 10,000 jobs. Most of the employees are expected
to be from the surrounding areas. That means that the traffic attracted WMIA has already been accounted for in the residential
traffic generation. It is expected that approximately 35% of traffic is already accounted for.

It should be noted that the calculations above represent a rough estimate of both yields and the traffic volumes.
A more accurate estimation of traffic generation can be provided once a precise layout plan of the future structure
plan area is provided. WMIA calculations are used to assess surrounding network impact as presented in section
2.14.

Does the site have existing trip YES - 22 Rural Lots (assumed median building size of 500m? per lot)
generation/attraction?

No of Daily Trips 500m%100 m2*5 VPD*22 lots = 550 VPD

No of Peak Hour Trips 500m%100 m2*1 VPD*22 lots = 110 VPH

What is the total impact of the subject The expected additional traffic from the subject site area is 60,792
site? daily vehicle trips and 5,740 vehicle trips during the peak hour. This is
considered to be a high impact on the surrounding road network.

The residential density in areas of the Draft Mundijong District
Structure Plan developed thus far is significantly lower than
anticipated. As the current development trend is likely to fall short of
the original yield estimates, residential development within the subject
area can be considered to be within the original DSP estimates (please

refer to the planning report for more details).
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2.11. Trip Purposes

Determine the likely percentage share for different trip purposes based on the land usage.

Land Use Residential Neighbourhood Centre Primary School
Employment 40% 20% 20%
Shopping 25% 60% n/a
Education 17.5% n/a 80%
Social / Recreational 17.5% 20% n/a

2.12. Expected Origin / Destination

Name the closest existing major residential generators and non-residential attractors of traffic and the distance
from the boundaries of the Subject Site Area.

Residential Employment  The economic profile in the Shire of Serpentine-Jarrahdale shows that
(profile.id) according to the latest census that 74.0% of the shire’s resident’s travel outside
the area for work while 19.3% both live and work within the area (No fixed place
of work for 6.8%)
e Serpentine-Jarrahdale (S) - 19.3%
Armadale (C) - 13.7%
Canning (C) - 9.2%
No Fixed Address (WA) - 6.6%
Cockburn (C) - 6.6%
Gosnells (C) - 6.6%
Perth (C)- 5.3%
Belmont (C) - 4.4%
Rockingham (C) - 3.2%
Melville (C) - 3.2%
Kwinana (C) - 2.4%
Swan (C) - 1.9%
Fremantle (C) - 1.8%
Victoria Park (T) - 1.7%
Stirling (C) - 1.5%
Ashburton (S) - 1.4%
Kalamunda (S) - 1.2%
East Pilbara (S) - 1.1%
https://profile.id.com.au/serpentine-jarrahdale/residents

We, therefore, believe that the following roads will be the key
access / egress routes to the future Structure Plan area:
e  Mundijong Road
King Road
Kargotich Road
South Western Highway
Kwinana Freeway

Excluding work from home, working in Neighbourhood Centre and Primary
School there are no other sources of employment in the subject site area.
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The West Mundijong Industrial Area development will create an estimated
10,000 jobs, resulting in significant growth in local employment opportunities.
The eastern boundary of the Subject Site is located immediately adjacent to the
proposed industrial area.

Journey to work data:

e (ar - as driver - 68.4%
Did not go to work - 10.5%
Worked at home - 4.7%
Car - as passenger - 3.9%
Train - 3.3%
Other - 2.3%
Truck - 1.9%
Bus - 1.9%
Walked only - 1.6%

KCTT strongly believe that passenger cars will be the primary type of
transportation vehicle.

Shopping The closest shopping centre to the subject area is Lakeside Plaza Byford —
approximately 6.7km to the northwest, while some smaller shops are available
in Mundijong (approximately 3.2km to the west)

Education e Mundijong Primary School - approximately 3.2km to the west
Social / e Banksia Conservation Reserve - approximately 2.5km to the east
Recreational

Neighbourhood Employment  The Neighbourhood Centre is not expected to be a large attractor for
Centre employment purposes.

Shopping / The Neighbourhood Centre is treated as retail premises for the purposes of
Social this report.

Primary School Employment  The Primary School is not expected to be a large attractor for employment
puUrposes.

Education The Primary School is expected to be a strong attractor for Education
purposes.
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2.13. Traffic Flow Distribution onto External Road Networks

How many routes are available for access / egress to 4 routes

the site? 60,856 VPD /5,580 VPH

Route 1

Provide details for Route No 1 To/from the north via King Road
Percentage of Vehicular Movements via Route No 1 10% (6,134 VPD / 585 VPH)

Route 2

Provide details for Route No 2 To/from the north via Kargotich Road
Percentage of Vehicular Movements via Route No 2 10% (6,134 VPD / 585 VPH)

Route 3

Provide details for Route No 2 To/from the east via Mundijong Road
Percentage of Vehicular Movements via Route No 2 40% (24,537 VPD / 2,340 VPH)
Route 4

Provide details for Route No 2 To/from the west via Mundijong Road

Percentage of Vehicular Movements via Route No 2 40% (24,537 VPD / 2,340 VPH)

Traffic distribution above takes into consideration the current residents' place of employment for the Shire of
Serpentine Jarrahdale as per profile.id. The timeframe for the development of the subject site, future Tonkin
Highway Extension, Draft Mundijong District Structure Plan and other planned development projects in the area,
have also been accounted for. This is just a rough distribution using the existing road network in the area. Once a
structure plan is in place, the movement network can be assessed in greater detail. With multiple routing options,
the traffic impact is likely not to be concentrated.

The MRWA intends to extend Tonkin Highway to intersect South Western Highway by 2025. As of the writing of
this report, the plans for the extension are not available.

2.14. Analysis of Transport Networks

Nominate the source(s) for obtaining the traffic data Main Roads website
Traffic Data from Shire of Serpentine-Jarrahdale

Annual traffic growth rate used for analysis 3% growth rate per annuum for surrounding road network

Determine the year(s) for assessment and the time 2031

period(s) for the traffic flow analysis.

Determine additional traffic generated from study 60,792 VPD / 5,740 VPH

area to the surrounding network.

Additional information KCTT have done a rough estimate of the West Mundijong
Industrial Area traffic generation and added it to the passing
traffic projections with the following distribution:

e 35% Mundijong Road east
e 35% Mundijong Road west
e 10% Kargotich Road

e 20% Bishop Road
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Determine the total traffic flows on the external road network by adding the development generated traffic to the
estimated traffic volumes on these roads in year(s) of assessment.

. Passing +
. Traffic Sul?lect WMIA Passing Subject Site +
Road name Location of TC Site DSP .
count . . traffic 2031 WMIA
Traffic Traffic
2031
Mundiiong Road Eastof King Road 5,167 2018 24,342 14,078 2031 7,588 46,008
S00m eastfiom — so08 9019 24342 14078 2031 5287 43,706
Kargotich Road
Kargotich Road 2‘;:2“”““” 3272 2020 6,086 4022 2031 4529 14,637
King Road S00msouthof -y apy 9000 6,086 402 2031 1870 8.358
Gossage Road
Scott Road 500m west from 17 2018 1,840 4,424 2031 25 6,290
Taylor Road
Midway between
Bishop Road Hopkinson Road 2,483 2019 3067 8044 2031 3540 14,652
and Taylor Road
Gossage Road ~ CC0MWeSLIOM o1 o019 3067 2011 2031 600 5,678
Kargotich Road
Coyle Road S00m westfrom — yo6 o019 3681 - 2031 607 4288

King Road

Note* - These figures are significantly above the traffic volumes presented in ROM data provided in the transport impact
assessment within Draft Mundijong Structure Plan Report. New ROM output should be requested at a later planning stage and
information on future developments included in the model.

It should be noted that the calculations above represent a rough estimate of traffic volumes and distribution.
Once a precise layout plan of the future structure plan area is provided, a more accurate estimation of traffic
distribution can be provided. It is anticipated that there will be significant portion of reciprocity in traffic
volumes between the Subject Area and West Mundijong Industrial Precinct as it is likely that people employed
in industrial precinct will seek to live as close as reasonable to their workplace.

The MRWA projections are quoted from the transport study prepared for DSP and LSP for West Mundijong
Industrial Area. As the study was prepared in 2012, the ROM24 model at that time did not include the Anketell
Freight Link. The current proposal for this link shows a divided carriageway with four to six lanes. It is reasonable
to assume this link will carry a significant portion of heavy vehicle traffic which would use Mundijong Road if the
link wasn't constructed. Therefore, the more recent ROM24 model is likely to anticipate lower traffic volume on
Mundijong Road in future.

As the most recent ROM24 model was not available at the time of writing this report, in the next planning phase,
this model should be obtained and referenced for more accurate traffic projections on Mundijong Road.

2.15. Road Safety

Are sight distances adequate at proposed N/A
intersections?

Justification

All distances between intersections should be according to Liveable Neighbourhoods. To be reviewed in the next
stage of planning when internal network becomes available.
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Are there any proposed interventions to streets YES
surrounding schools, neighbourhood centres, child
and aged person day care facilities etc.?

If YES, nominate which: Some traffic calming methods are desirable, especially near
primary schools and neighbourhood centres. Chicanes,
speed humps, wombat crossings and/or other methods
should be considered when designing streets to lower
operating speeds and improve safety. Posted signs with
reduced speed limits should be considered for roads near
these facilities.

2.16. Proposed Internal Road Network

Guideline Document used as reference Liveable Neighbourhoods
How many proposed roads are there within the  The internal road layout has not been formalised at this stage,
Study Area? however, it will be developed in the next planning stage.

The classification below is reflective of preliminary traffic assessment and minimal traffic requirements. The road
reservation widths can be expanded and re-organised to satisfy different types of requirements (e.g. civil
engineering, environmental, conservational, urban design etc.), therefore, roads that have lower-order hierarchy
according to traffic engineering requirements might have expanded road reservation widths.

Once internal road network is developed, the classification is to be reassessed.

Name of Roads within the Subject Area / Road Classification and Description:

Road 1

Name Mundijong Road
Projected Traffic Volumes 46,000

Proposed Classification Primary Distributor
Proposed Number of Lanes two lanes per direction
Proposed Road Reservation Width 36.7m

Proposed Road Pavement Width 7.0m

Proposed Median Width 6.0m

Proposed Pedestrian / Cyclist / Shared Path Width ~ 1.8m & 2.3m pedestrian path, 2.5m cyclist path
Proposed Speed Limit n/a

Proposed Bus Route Extension / Introduction to be confirmed
Proposed On-street parking NO

Provide graphics of the proposed internal road cross section within the Structure Plan Area
(to be determined by MRWA)
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36.7m

Note: The LSP for West Mundijong Industrial Area shows Mundijong Road as a divided two-lane carriageway
(comparable to the Integrator A) with 2.5-3.0m wide shoulders. As Mundijong Road will remain a part of RAV4
network for the foreseeable future, it is recommended that the cycling path is placed in verge and separated from
traffic lanes. On-street parking is not required and the property access should not be allowed from Mundijong
Road. The speed limit should be reduced to 60-70km/h, as recommended by Liveable Neighbourhoods.
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Road 2

Name Kargotich Road
Projected Traffic Volumes 15,000

Proposed Number of Lanes one lane per direction
Proposed Road Reservation Width 29.7m

Proposed Road Pavement Width 3.5m per direction
Proposed Median Width 6.0m

Proposed Pedestrian / Cyclist / Shared Path Width 1.8m & 2.3m pedestrian path, 2.5m cyclist path
Proposed Classification Integrator B
Proposed Speed Limit 60km/h

Proposed Bus Route Extension / Introduction to be confirmed
Proposed On-street parking NO

Provide graphics of the proposed internal road cross section within the Structure Plan Area

Yerge
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Driving
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L - - - L ] L]
29.7m

Note: Kargotich Road is to be retained as a part of RAV4 network for the foreseeable future; therefore, the cycling
path is recommended to be placed in the verge and separated from trafficable lanes. On-street parking will not be
required. Speed limit should be reduced to suit urban environment.
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Road 3

Name King Road

Projected Traffic Volumes 8,500

Proposed Number of Lanes one lane per direction

Proposed Road Reservation Width 29.2m

Proposed Road Pavement Width 5.0m per direction (inclusive of traffic and cycling lane)
Proposed Median Width 6.0m

Proposed Pedestrian / Cyclist / Shared Path 1.5m cycling lane on both sides of the road reservation
Width 1.8m & 2.3m pedestrian path

Proposed Classification Integrator B

Proposed Speed Limit 60km/h

Proposed Bus Route Extension / Introduction to be confirmed

Proposed On-street parking YES —2.5m parallel parking on both sides of the road reservation

Provide graphics of the proposed internal road cross section within the Structure Plan Area
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Parking

Cyclist Lane
Driving
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Road 4

Name Leipold Road

Projected Traffic Volumes assumed 6,000

Proposed Number of Lanes one lane per direction

Proposed Road Reservation Width 24.4m

Proposed Road Pavement Width 5.0m per direction (inclusive of traffic and cycling lane)
Proposed Median Width 2.0m

Proposed Pedestrian / Cyclist / Shared Path 1.5m cycling lane on both sides of the road reservation
Width 1.5m pedestrian path on both sides of the road reservation
Proposed Classification Neighbourhood Connector A

Proposed Speed Limit 50km/h

Proposed Bus Route Extension / Introduction to be confirmed

Proposed On-street parking YES —2.1m parallel parking on both sides of the road

reservation

Provide graphics of the proposed internal road cross section within the Structure Plan Area
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Road 5

Name Internal roads fronting schools

Projected Traffic Volumes < 3,000

Proposed Number of Lanes one lane per direction

Proposed Road Reservation Width 17.9m

Proposed Road Pavement Width 5.5m

Proposed Median Width n/a

Proposed Pedestrian / Cyclist / Shared Path 1.5m pedestrian path on both sides of the road reservation
Width

Proposed Classification Access Street B

Proposed Speed Limit 40km/h

Proposed Bus Route Extension / Introduction NO

Proposed On-street parking YES —2.1m parallel parking on both sides of the road reservation

Provide graphics of the proposed internal road cross section within the Structure Plan Area
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Road 5

Name Other internal roads
Projected Traffic Volumes <1,000

Proposed Number of Lanes one lane per direction
Proposed Road Reservation Width 14.2m

Proposed Road Pavement Width 6.0m

Proposed Median Width n/a

Proposed Pedestrian / Cyclist / Shared Path 1.5m pedestrian path
Width

Proposed Classification Access Street D
Proposed Speed Limit 30km/h

Proposed Bus Route Extension / Introduction NO

Proposed On-street parking NO

Provide graphics of the proposed internal road cross section within the Structure Plan Area
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Road 5

Name Laneways
Projected Traffic Volumes <100
Proposed Number of Lanes one lane per direction
Proposed Road Reservation Width 6.01m
Proposed Road Pavement Width 6.01m
Proposed Median Width n/a
Proposed Pedestrian / Cyclist / Shared Path n/a
Width

Proposed Classification Laneway
Proposed Speed Limit 15km/h
Proposed Bus Route Extension / Introduction NO
Proposed On-street parking NO

Provide graphics of the proposed internal road cross section within the Structure Plan Area
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2.17. Proposed Intersection Controls

How many proposed intersections have been proposed?

10.1.7 - Attachment 1

N/A

This proposal for MRS rezoning does not propose
further major intersections. Once the LSP is prepared
and the internal network is developed, minor
intersections can be anticipated along main existing
corridors.

Name of Intersections within the Subject Area / Road Classification and Description:

Intersection 1

Name
Intersection Control

Intersection 2

Mundijong Road (I “A”) — King Road (I “B”)
Currently — Stop Controlled T-intersection
Proposed — Roundabout or Traffic Lights

Name

Intersection Control

Intersection 3

Mundijong Road (Integrator “A”) — Kargotich Road
(Integrator “B”)

Currently — Roundabout (recently upgraded from
four-way stop controlled configuration)

Future — Roundabout or Signalised Intersection

Name

Intersection Control

Intersection 4

King Road (Integrator "B") — Leipold Road
(Neighbourhood Connector "A")

Currently — Stop Controlled T-intersection
Proposed — Roundabout

Name

Intersection Control

Intersection 5

Kargotich Road (Integrator "B") — Leipold Road
(Neighbourhood Connector "A")

Currently — Yield T-intersection
Proposed - Roundabout

Name

Intersection Control

Additional observations and recommendations

Leipold Road (Neighbourhood Connector "A") —
Gangemi Road (assumed Access Street "B" - to be
confirmed)

Currently — uncontrolled T-intersection

King Road and Kargotich Road currently have at-grade fully controlled railway crossings north of the subject site.

DMDSP and WMIADSP outline proposals for several signalised intersections in the area such as: Kargotich
Road/Bishop Road, Industrial North-South Spine/Mundijong Road, Industrial North South Spine/Bishop Road etc.

DMDSP outlines several grade separation projects associated with Tonkin Highway extension to South Western
Highway, however MRWA states the current project scope does not make provision for grade separations at
Thomas Road, Orton Road, Mundijong Road or South Western Highway. At present, the freight rail bisecting
Mundijog Town Centre is likely to be realigned to Tonkin Highway extension. No timeframe is associated with this

realignment as this project is in an early planning phase.
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Although the transport study for West Mundijong Industrial Area outlines a number of signalised intersections,
the MRWA'’s current preference are roundabouts over signalised intersections.

The existing intersections above and any future intersections are to be designed to meet the change in traffic
conditions as a result of the urbanisation of the subject site area.

Intersection control principles should be applied from Liveable Neighbourhoods as per below:

"Arterial routes will have signalised intersections, and these may be relatively closely spaced, especially in
locations such as neighbourhood and town centres to provide pedestrian safety and convenience. Medians allow
staged pedestrian crossing of the arterial routes.

Traffic signals have significant capital and recurrent costs but can be a cheaper alternative to pedestrian
underpasses. MRWA is responsible for all traffic signals and allocates priority for their installation. The WAPC
considers that the full cost associated with the advancement in priority for signals should be borne by the
developer (refer to Development Control Policy 1.7 General Road Planning and WAPC Planning Bulletin 18
Developer Contributions for Infrastructure).

The WAPC considers that the use of roundabouts on arterials should be minimised, as they are less conducive to
pedestrians and cyclists, as well as providing fewer breaks in flow to support vehicle access into and out of side
streets. Roundabouts may be considered on arterials where pedestrian and cyclist volume are very low, or as an
interim treatment before a dual carriageway is constructed.

Proposals that contemplate intersection control using traffic signals should be discussed with MRWA at an early
stage.”

2.18. Proposed Internal Transport Networks

Are there any changes/additions to the
existing road network?

Were there any discussions / agreements
with MRWA regarding intersections with, or
direct access onto roads under their
jurisdiction?

Are there any pedestrian / cycle networks and
crossing facilities proposed for the roads
within the Subject Site Area?

Were there any discussions / agreements
with the local authority over local road
networks and pedestrian and cycle facilities?

Were there any discussions / agreements
with PTA / Transperth on new bus services or
extensions / alterations to existing bus
services to serve the Subject Site Area?

YES — Several new roads will be constructed to service the future
structure plan development area. The precise number, locations
and alignments will be determined at a later planning stage.

Not at this stage.

The future Structure Plan should propose constructing a
pedestrian paths network to cater to pedestrian needs in the area.
Most streets in the area will have pedestrian paths on one or both
sides of the road. Roads with higher hierarchy level will have
shared paths on one side of the road reservation.

Not at the date of this report, however discussions will be
necessary in a later planning stage.

YES

PTA confirmed there are no new routes planned unless there are
likely to be significant changes in residential development.
Subject to increased residential density, the existing routes may
be improved over time.

The introduction of additional routes would require more
detailed plan of the development.
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2.19. Changes to External Transport Networks

Are there any proposed changes of the road network?  YES

Perth Transport Plan at 3.5 million and Beyond:

"‘Additional linkages will be provided between road networks proposed in the existing Byford and Mundijong
district structure plans and will include extension of Doley Road and realignment of the southern portion of
Malarkey Road. Some refinement of east-west connections may be appropriate, including westward extension of
Norman Road to connect fo Bishop Road.

Realignment of the freight railway that currently passes through Mundijong, to the western side of the future urban
area, to improve the amenity of Mundijong and ameliorate severance effects."

Perth and Peel at 3.5million The Transport Network 2050:

e Mundijong Road is proposed to be classified as Primary Distributor and become a primary freight route.

e Tonkin Highway is to be extended to Pinjarra and become a primary freight route.

e  South Western Highway is classified as a secondary freight route.

o There are indications that Mundijong Road could be extended beyond South Western Highway, however
this is not considered a realistic prospect in the short-medium term and, in any event, is not expected to
materially impact the proposed Urban zoning of the subject land.

e Nicholson Road is to be extended to Mundijong Road and classified as Integrator arterial.

e An east-west corridor between Kwinana and Mundijong is to be established and classified as Integrator
arterial.

According to the Draft Mundijong District Structure Plan the following improvements are expected in the area:
‘Good access to and from key distributor roads is an important focus of the Mundijong District Structure Plan and
a major consideration for people moving to and within the Mundijong District Structure Plan. New or improved
connections to South Western Highway, Tonkin Highway, and Mundijong Road are essential. Some of the
proposed road network changes include:

e Adams Street will be upgraded to a local distributor and a new connection will be provided to Mundijong
Road to improve north-south links;

e  Evelyn Street upgraded to local distributor to provide an east-west connection between Richardson Street
and Keirnan Street. This will provide a defined connection between Adams Street and South Western
Highway through the Mundijong Town Centre;

o MNew east-west local distributor road will be provided between Taylor Road and South Western Highway
connecting to the Whitby District Centre,

e MNew north-south local distributor road (west of South Western Highway) to provide connections between
Mundijong Road and the new east-west local distributor,

e New north-south local distributor between Bishop Road and Mundijong Road through the Mundijong
Industrial Precinct;

e MNew north-south local distributor to provide eventual extension and connection to Orton Road.
Facilitating better connectivity into the Mundijong District Structure Plan area

o MNew grade separated intersections on Tonkin Highway at Bishop Road and Mundijong Road,

e Grade separated rail between Mundijong Road and Richardson Street to facilitate better east-west links
for vehicles and pedestrians;

e Grade separated rail crossing at the new east-west distributor road,

e Soldiers Road & Town Centre Distributor Road grade separation constructed as one project, with road
bridge structures over the single rail line; and

e Upgrading the Mundijong / Watkins Road existing rail crossing with a future crossing at Galvin Street
with grade separation achieved by a rail bridge over the two road crossings.

In addition to the above, a number of existing roads will be upgraded to increase their network capacity. All new
connections and upgrades will be funded through the Mundijong Development Contribution Plan. "
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West Mundijong Industrial Area District Structure Plan:

‘4.4 Transport

Road Network

The structure plan provides for two east / west distributor roads and one north / south distributor road. The

network is intended to:

o Allow for ease of movement of commercial vehicles within the estate and moving to and from the estate;

e Provide strong connection fo adjoining road network, notably Kargotich Road, Mundijong Road and
Bishop Road, and

e Assist in defining precincts or local structure plan areas.

Table 5 - Road Upgrades
e Kargotich Road - 29.7m eastern side - Light control at intersection with Mundijong Rd and slip lane
e Mundijong Road - 36.7m northern side - Light control at intersection with Kargotich Rd and slip lane
e Bishop Road - 26.2m southern and northern sides - Light control intersection to proposed north / south

distributor road and slip lane"

MRWA (https://www.mainroads.wa.gov.au/projects-initiatives/projects/metropolitan/tonkin-highway-extension/)

"The preliminary concept includes:

e approximately 14 kilometres of four lane dual carriageway;

e construction and/or upgrades of intersections at Thomas Road, Orton Road, Bishop Road, Mundijong
Road and South Western Highway,

e bridges over the existing freight rail line and Perth to Bunbury rail line,

e a shared path along the eastern side of the corridor, with planned connections to local path networks;
and an equine rider and pedestrian underpass under Tonkin Highway at Abernethy Road.

— The project's construction schedule is subject to the findings of site investigations and regulatory approvals,
with a more refined project delivery schedule being determined as the planning and development works
progress through 2020.

— The current project scope does not make provision for grade separations at Thomas Road, Orton Road,
Mundijong Road or South Western Highway.

— Anequine underpass is planned under Tonkin Highway at Abernethy Road.

— A shared-use path is planned on the east side of the highway with planned connections where local paths are
provided on local roads.

— A planning study is underway to determine a reservation for any proposed realignment of the Kwinana South
Western freight rail. The study will also consider if the proposed freight rail alignment in Mundijong is
constructed at the same time as the highway extension.

— If the rail realignment is undertaken simultaneously, Bishop Road may become an at-grade intersection,
however Mundijong Road may then need to be grade separated to cater for the realigned rail."

Although Perth and Peel @ 3.5milion anticipates Mundijong Road as a primary freight link, the most recent
Westport proposal positions Anketell Road as the primary freight link as it will provide a direct connection to the
new harbour. Although Mundijong Road will remain as a freight link and important east-west connection, the
introduction of Anketell Road as the primary freight link is likely to reduce the volume of traffic anticipated on
Mundijong Road in future.

Are there any proposed changes of the intersection YES — As per Section 2.16 of this report
controls?

Are there any proposed changes of the pedestrian / YES — As per Section 2.8 of this report.
cycle networks and crossing facilities?

Are there any proposed changes of the public YES — As per Section 2.7 of this report.
transport services?

These changes could be those committed or proposed by others, MRWA or local authority, or by the proponent

as part of the structure plan.
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2.20. Integration with Surrounding Area

Are there any existing major residential generators of
traffic within @ minimum of 800 metres from the
boundaries of the Subject Site Area?

If YES, nominate;

Are there any existing major non-residential attractors
of traffic within @ minimum of 800 metres from the
boundaries of the Subject Site Area?

Identify any proposals for major changes to the land
uses within 800 metres of the boundaries of the
Subject Site Area.

What are the main desire lines between the structure
plan land uses and these external attractors /
generators?

Will the existing transport networks, plus any
proposed changes, adequately match these desire
lines, particularly for pedestrians, cyclist and public
transport users?

Identify any deficiencies or areas for improvement in
the surrounding transport networks and/or areas
where improvements could be made.

2.21.

How many site-specific issues need to be discussed?

Site Specific Issue No 1
Remedial Measure / Response

10.1.7 - Attachment 1

YES

e Mundijong and Whitby to the east
e Wellard and Casuarina to the west
e  (Cardup to the northeast

NO - mostly rural surroundings

West Mundijong District Structure Plan to the east of
the subject site

e  Mundijong Road
e King Road
e Kargotich Road

KCTT believe that proposed major changes to the
surrounding area and network will be able to
successfully cater for the expected traffic volumes and
distribution.

Upon the proposed MRS amendment, the key will be to
monitor the traffic volumes and intersections
performance and upgrade them as necessary, and as
timely as possible.

N/A

Site-Specific Issues and Proposed Remedial Measures

One

Integration of the subject area to MDSP

The expected additional traffic from the subject site
area is 60,792 daily vehicle trips and 5,740 vehicle trips
in the peak hour. This is considered to be a high impact
on the surrounding road network.

Should the lots located west of Gangemi Road, within
a Subject Site area, be rezoned from "Rural" to "Urban"
under the MRS amendment, it can be expected that
traffic impact would disperse throughout the
surrounding road network.
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KCTT believe that proposed major changes to the
surrounding area and network will be able to
successfully cater for the expected traffic volumes and
distribution. Upon the proposed MRS amendment, the
key will be to monitor the traffic volumes and
intersections performance and upgrade them as
necessary and as timely as possible.

Therefore, assuming the planned road network
upgrades will take place, there are no major traffic
issues regarding the proposed rezoning from "Rural" to
"Urban".

PAGE l_
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Executive Summary

Overview

» This assessment considers the economic impacts of
developing the West Mundijong Urban Precinct and
considers how it aligns with State and local government
economic development priorities and long-term benefits
to the Mundijong community.

» Due to development constraints and market demand
factors, there is a risk that the Mundijong District
Structure Plan will not achieve the projected dwelling or
population yields. Nor is it likely to capture the full
stimulus benefits from the Tonkin Highway extension,
METRONET, or the Westport project. This could have
significant flow-on impacts for activity centre/retail
viability, labour force growth and planned community
services in Mundijong and the Shire of Serpentine-
Jarrahdale.

The development of West Mundijong for residential uses
will contribute to the threshold population required to
attract State Government investment in key
infrastructure, such as extension of the Byford passenger
rail line as part of METRONET, future radial links west to
the strategic regional centre of Rockingham, and a
gateway to a potential very fast transit southwards. The
same applies to services and retail facilities provided by
the private sector which require a threshold population to
achieve viability.

As the urbanisation of the West Mundijong area for
around 6,500 dwellings would provide additional
household expenditure and demand for goods and
services, it would help to support additional employment
in the area including supporting the viability of the
existing and planned activity centres. However, it may
also raise challenges to achieving employment self-
sufficiency targets in the short term.

The Agricultural Land Capability — Mundijong DSP study
prepared by Land Assessment Pty Ltd, demonstrates
that the proposed West Mundijong Urban Precinct would
not result in the loss of land that is a “key agricultural
asset” or “highly productive rural land”.

.

Future economic growth

» The Shire’s Economic Development Strategy 2018-
2023 outlines its desire to support the existing
equine industry and agricultural production. These
sectors will not be threatened by the urbanisation of
West Mundijong because the subject land does not
currently host such industry to any significant
degree.

» Many of the competitive advantages identified in the
Economic Development Strategy (such as
affordability, good transport connections and natural
environment), also make it very attractive as a
residential location for people that work in major
employment zones outside of the Shire.

» The development of the 449-hectare West

Mundijong Industrial Precinct to its full potential of up

to 880 lots and accommodating 10,000 jobs will
require access to a sufficiently large labour force
with a wide range of skills. Without a workforce
within the area, the growth of new businesses will
likely be slower than if a local workforce were
available. With the proposed realignment of the
freight rail line and the potential for an intermodal
terminal, this provides the opportunity to develop
logistics and distribution businesses.

connect with the South Western Highway south-east
of Mundijong represents a major trigger for future
investment. Planning and development works are
currently underway, and the $505 million project is
funded for construction completion by early 2024.

Major investment in projects such as Westport and
the Western Trade Coast could have significant
benefit if the West Mundijong Industrial Area
develops an intermodal terminal.

The 14-kilometre extension of the Tonkin Highway to

10.1.7 - Attachment 1

Economic benefits

* An urban development of 6,500 dwellings would
produce a total economic output of around $4.6

billion through the subdivision works, construction of

dwellings and associated community services.

The West Mundijong Urban Precinct would also
offset the risk of the draft Mundijong District
Structure Plan (MDSP) not achieving its assumed
dwelling and population yields. Unless Mundijong is
able to grow to its full potential, it may not be able to
generate sufficient household expenditure and local
demand for services to justify a range of activity/
retail centre services and businesses. It may also

struggle to justify the level of demand for investment

in community facilities and services.

The West Mundijong Urban Precinct would have
around 9,750 working residents (based on the
Census ratio). Of these residents, around 5,950 are
forecast to either work within the sub-region or to be
FIFO/DIDO workers. Around 3,800 workers would
commute from West Mundijong to other sub-regions

of Perth and the Peel region, based on jobs ‘balance

sheet’ in this assessment.

Economic benefits have significant impact at the
local and district level because most of the
expenditure benefits and jobs would be available to

residents and workers within the Shire of Serpentine-

Jarrahdale. In addition, any businesses that support
interstate or overseas exports provide a net benefit

to the State by attracting investment and expenditure

from outside Western Australia.

State Government commitment to the economic
development of the Peel Region and the Peel Food

Zone means that the Shire of Serpentine-Jarrahdale

is ideally placed to benefit from major economic
investment in the surrounding areas.

West Mundijong

Economic Impact Assessment
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1 Introduction

Key points

West Mundijong
Economic Impact Assessment

This report assesses the economic impacts of developing the West Mundijong Urban Precinct and considers how it
aligns with State and local government economic development priorities and long-term benefits to the Mundijong
community.

Due to development constraints and market demand factors, there is a very likely risk that the draft Mundijong District
Structure Plan (MDSP) in its current form will not achieve the projected dwelling or population yields. Factors include
hard environmental constraints which limit the development yield of the land identified for urbanisation and the market
demand in this location for larger lots than those identified in the DSP. These factors would have significant flow-on
impacts for activity centre and retail viability, labour force constraints and planned community services in Mundijong
and the Shire of Serpentine-Jarrahdale.

Investment in the West Mundijong development will also attract a ‘clustering’ of investment, better utilisation of major
infrastructure and raise confidence in the long-term future of the area, thus attracting complementary investment.

The Shire of Serpentine-Jarrahdale is part of the Perth Metropolitan Region and is also included as part of the Peel
Development Commission Region. This highlights its dual nature being both an extension of the south-east
metropolitan urban corridor as well as its rural/regional characteristics.

Future employment growth in both the Perth and Peel regions will make the area more attractive for residents. This
will be amplified by the improved connectivity via METRONET and the Tonkin Highway extension.

The regional status of Tonkin Highway and Mundijong Road and the West Mundijong Industrial Precinct provide the
foundation infrastructure and economic triggers for Mundijong’s future economic and employment growth.

10.1.7 - Attachment 1
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1.1 Mundijong DSP and West Mundijong Map 1.1 Mundijong District Structure Plan and proposed West Mundijong Urban Precinct

Proposed West Mundijong Urban Precinct

The MDSP provides for the urban development of
Mundijong around two transit nodes and plans for 20,367
dwellings and an estimated population of 58,250 by 2050.

A detailed analysis by Dynamic Planning and
Developments (DPD) indicates that these assumed yields
may not properly consider:

« appropriateness of assuming an average residential lot
size of 350 square metres across the DSP area, which is

_ WHIC LEPOLD | ||| ROAD | |
unlikely to match the demand from homebuyers in this b ‘ é
area. An average lot size of 450 square metres is a more 3 Proposed =
appropriate assumption for Mundijong/West Mundijong = ~ West Mundijong &
(even though these larger lots may require additional fill). " Urban Precinct. | =

+ development constraints including fragmented land 2
holdings, tree cover, noise buffers, threatened and %
priority fauna, and conservation category wetland MUNDIJONG

buffers.

The DPD analysis highlights that due to these constraints,
the total yield could be nearly 5,600 dwellings lower than
assumed by the MDSP. If so, this would have significant
impacts on the viability of proposed retail/commercial
developments in the area due to the shortfall in household
expenditure in the locality. It would also cause issues with
the provision of community infrastructure (schools,
healthcare, etc) and also reduce the locally-available
workforce needed to support businesses in the Shire.

The draft Mundijong-Whitby Development Contribution
Plan will address the funding and timing of the
infrastructure and community facilities requirements in
detail. One of the additional benefits of urban development
in West Mundijong will be the economy of scale of
spreading infrastructure costs across a larger population.

Sources: Dynamic Planning and Developments (2022) and Shire of Serpentine-Jarrahdale, Mundijong District Structure Plan (July 2021)

Economic Impact Assessment
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1.2 Shire of Serpentine-Jarrahdale
Economic overview

The Shire of Serpentine-Jarrahdale is set to be the
fastest growing sector of the Peel Region over the
next 30 years. Due to the Shire’s historically high
sustained level of population growth, the economy
has tripled between 2001 and 2016.

The Shire acknowledges the opportunity future
growth will create, and its Economic Development
Strategy 2018 — 2023 states that it must be
“embraced, nourished and facilitated” as growth will
not “just happen” (p. 11).

The Shire’s Economic Development Strategy raises
a concern about a ‘jobs deficit’, and notes that the
2016 Census indicated 79 per cent of the working
population had to travel outside the Shire to their
place of work. This Census data show there was
one local job for every three local resident workers.

With the Shire’s location between the Peel and
Perth metropolitan regions, the Serpentine-
Jarrahdale area can leverage its geographic
location to access the high jobs growth in both of
those regions.

West Mundijong
Economic Impact Assessment

As Serpentine-Jarrahdale is 40 minutes from Perth
CBD, 25 minutes from Rockingham and 35 minutes
from Mandurah, the area allows residents to live the
country lifestyle whilst being close to the strategic
activity centres.

As at the 2016 Census, the Shire had 4,549 local
jobs, of which 2,473 (54.4%) were filled by people
who also lived within the Shire. This left another
2,076 positions (45.6%) that were filled by people
commuting into the Shire from other local
government areas.

Most workers that commute outside of the area to
their place of employment tend to work in relatively
nearby locations or in major employment nodes in
the Perth South sub-region (including strategic and
specialised metropolitan centres and major
industrial areas).

In 2016, 174 workers living in the Mundijong
Statistical Area 2 (5.9% of all resident workers)
travelled to the Perth CBD for work.

The West Mundijong Industrial Area will boost local
employment opportunities and encourage value-
adding to existing agricultural production and
activities and attract new industry sectors. The
Shire of Serpentine-Jarrahdale estimates when
fully-occupied, it will create 10,000 jobs, $600
million in annual exports, and have a total economic
output of $5.5 billion per year.

10.1.7 - Attachment 1

Major industry sectors are education & training,
construction, agriculture, and tourism & hospitality.

The education and training, and the construction
industry the two most significant sectors in terms of
economic output. The National Institute of Economic
and Industry Research (NIEIR) estimated these
sectors to be worth $138.8M and $114.2M
respectively in economic value add for 2020/21. Of
the employed residents in the Shire in 2020/21, more
than 2,000 worked in education and training and
more than 1,000 worked in construction.

The most recent available data from the ABS for
agricultural production in the Shire of Serpentine-
Jarrahdale shows that the three largest commodities
were:

* nurseries and cut flowers -- 28.4% of total
production

+ livestock slaughtering -- 25.6% of total production
» vegetables -- 21.3% of total production

Fruits, hay crops and milk combined made up
another 23.2% of total agricultural production.

Tourism and hospitality produced an estimated
$15.18m to the economy through direct and indirect
value-added and generated and estimated 160 FTE
jobs as at 2018/19.

Ordinary Council Meeting - 11 December 202?‘nacroplan



2_Regional and district economic context

Key points

West Mundijong
Economic Impact Assessment

The Tonkin Highway extension is a ‘game changer’ as it means Mundijong will be come the gateway into, and out of, the
State’s South West and Greater Southern regions and create the potential for an intermodal freight nexus. Mundijong is
also a potential hub for a future very fast transit link.

The Shire of Serpentine-Jarrahdale is part of the Perth Metropolitan Region and is also included as part of the Peel
Development Commission Region. This highlights its dual nature being both an extension of the south-east metropolitan
urban corridor as well as its rural/regional characteristics.

The State Government’s Diversify WA economic development framework is relevant to Mundijong and the Shire of
Serpentine-Jarrahdale, particularly through the tourism and primary industry initiatives.

As part of the Peel Region, the Shire has a critical role in supporting the economic development opportunities across the
Region including the West Mundijong Industrial Area, the Peel Food Zone and the mining industry.

State Government commitment to the economic development of the Peel Region as well as Diversify WA, means that the
Shire of Serpentine-Jarrahdale is ideally placed to benefit from major economic investment in the surrounding areas, even
if that investment is not necessarily within the Shire itself.

The Shire’s Economic Development Strategy 2018-2023 outlines its desire to support the existing equine industry and
agricultural production. These sectors will not be threatened by the urbanisation of West Mundijong.

The West Mundijong Industrial Area provides a significant opportunity, however realising its potential will depend on
attracting business investment and a labour force.

Many of Mundijong’s competitive advantages such as affordability, good transport connections and natural environment
also make it very attractive as a residential location for people that work in major employment zones outside of the Shire.

10.1.7 - Attachment 1
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2.1 Diversify WA

The Diversify WA framework introduced in July 2019,
embodies the Government’s focus on creating jobs and
economic growth. This sets the high-level priorities of
Government across the State’s economy and represents
an intention to broaden Western Australia’s economic
base.

The Diversify WA economic development framework
outlines how the Government, industry and community
will work together across six priority sectors, energy;
tourism, events and creative industries; international
education; mining and mining equipment, technology and
services (METS); technology and advanced
manufacturing; and primary industries.

Diversify WA has several initiatives that are directly
relevant to Mundijong and the Shire of Serpentine-
Jarradale particularly through the primary industries and
tourism sectors.

While COVID-19 has meant a reset on some of these
sectors — particularly tourism and international education
— the more important outcome has been to highlight the
importance of having a diverse economy across several
sectors so that other parts of the economy can function
when others are disrupted.

While this may not directly affect the West Mundijong
development, the point of considering these high-level
factors is that the economic opportunities available to
future residents of Mundijong will be shaped and created
by these Government initiatives. It also means that
specific investments made to support these industry
sectors may have a direct benefit to Mundijong
businesses and residents. Any Shire economic
development strategies should therefore ‘hook’ into these
higher-level Government initiatives.

One such opportunity for Mundijong is the potential to
combine agriculture and advanced phenomics research
as part of an agri-science innovation hub.

West Mundijong
Economic Impact Assessment

Figure 2.1 Diversify WA Vision
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2.2 Peel region economic opportunities Map 2.1 Map of the Peel Development Commission Region

PERTH METROPOLITAN

The Peel region is home to 130,339 people and is one of the fastest growing
areas in the west, with population expected to rise to 444,000 by 2050.

The Peel Region comprises of five local government areas: Boddington,
Mandurah, Murray, Serpentine-Jarrahdale and Waroona.

The Transform Peel initiative is a 35 year program being delivered by the Peel
Development Commission, supported by State government funding. The
overall plan to 2050 comprises of three major parts to create employment as
well as encouraging sustainable growth and economic development:

* Peel Business Park

* Peel Food Zone

* Peel Integrated Water Initiative.

This report (West Mundijong Urban Precinct Economic Impact Assessment)
considers the impact of the project on employment in the region, as well as
presenting an argument for the opportunity to create residential living nearby

to the zones, outlining the benefits to surrounding activity centres and the real
value of a locally-based labour force to the Shire of Serpentine-Jarrahdale.

Source: Peel Development Commission
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2.3 Economic resources

The Shire of Serpentine-Jarrahdale has several
economic resources to help generate employment,
including:

» Keyshrook mineral sands

» Cardup Brick (Austral Brickworks)
*  Wineries in an around Jarrahdale
+ Arts and crafts in Jarrahdale.

Austral Bricks is proposing major new investment in
the Cardup facility, including replacing some of the
ageing equipment and expanding production capacity
from 200,000 to 250,000 tonnes per annum.

Mundijong has an important role to support the:

» Housing and commercial construction sectors
drawing on supply-chain connectivity

+ Competitive equine activities

» Primary productivity and related research and
development.

Further to the south, there are additional economic
activities and opportunities, including extensive
mineral resources.

The future economic growth for the Peel Region will
depend on the capacity to value-add to existing
construction, mineral and agricultural production as
well as growing the services sector in agri-research
and tourism. It can also leverage future opportunities
including logistics and freight potential from Westport,
an intermodal terminal, and the Tonkin Highway
extension. Then, in the longer term, Mundijong is a
potential gateway and interchange for very fast transit
southwards.

The West Mundijong Industrial Area will leverage
these economic resources and facilitate additional
value-adding industries.

West Mundijong
Economic Impact Assessment

Map 2.2 Economic activities and resources in the Peel Region
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2.4 Transform Peel

Transform Peel aims to create an industry hub, the initiative setting out with a
target to create 33,100 jobs and an annual economic output by 2050 of $16
billion. In July 2017 the Peel Development Commission unveiled the Peel
Workforce and Skills Needs Analysis which outlined potential opportunities in:

1. Mixed industry and food: a range of light industry with
some food production and processing

2. Food-based cluster: specialised food production,
processing and marketing

3. Technology-based cluster

4. Game changer: an alternative specialist hub Environment

The most likely scenario for this is a food-based cluster in
the region, promoting world-class production and
processing methods to become world leaders in agribusiness.

( 4

Ensuring social and

. . . . ic devel t
The West Mundijong Industrial Area is ideally located near (but outsidé ec"“g;?fncee;i;;ﬂme”

the Peel food cluster. This triggers the opportunity for value-adding conservation
agribusinesses to invest in Mundijong to service local and export markets.

X i )
e Thriving Industry v Tourism Excellence
PETOIE SRR [T Network of diverse adventures

6 Agricultural Innovation

Peri urban food zone

opportunities

Integrated network of prosperous
regional communities

Innovative and sustainable agriculture
and food practices

Tourism growth through investment

West Mundijong
Economic Impact Assessment
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Table 2.1 Potential employment outcomes from opportunities

Labour force inp\gi::::y Food cluster Tecf;]r:;logy cS:rngr
Unskilled labour 8,250 4,950 3,300 5,280
Semi-skilled labour 9,900 13,200 9,900 3,300
Semi-skilled specialised /

micro-credentialed 990 2,970 4,950 9,900
employees

Apprentices / Trainees 660 1,320 1,980 1,650
Professional employees 2,640 2,640 2,640 3,300
Self-employed entrepreneurs 8,250 4,950 4,950 3,300
Tertiary educated employees 1,650 1,650 2,640 3,960
Highly specialised employees 660 1,320 2,640 2,310
Total 33,000 33,000 33,000 33,000

Source: Peel Development Commission

m Capable People

Boosting productivity

Pathways to employment
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Map 2.3 Peel Food Zone and Peel Business Park in relation to Mundijon
2.5 The Peel Food Zone D ——— _ — ’ 9

The Peel Food Zone is a 28,000-hectare
development encouraging innovative food
processing technology to become national leaders
in agribusiness. Incorporating research hubs with
food production and processing plants, the area
aims to maintain Western Australia’s world-
renowned reputation in biosecurity to allow the
production and distribution of premium produce to
both domestic and international markets.

The Peel Food Zone recognises the most valuable
land in the region for agricultural production that
should be protected from encroachment and non-
agricultural uses.

The Mundijong area is well suited (as are
Serpentine and Jarrahdale) to provide a future
workforce for the Peel Food Zone.

Mundijong is also well-placed to provide value-
adding (such as food processing) to agricultural
products from the Food Zone which may otherwise
be exported as raw products.
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2.5 The Peel Food Zone (cont.)

Key features of the Peel Food Zone are:

West Mundijong

One of the major foundations of this project is a study that began in 2017
to assess the aquifers in the area, hoping to establish a way to capture
ground water and treat it. The aim is to then develop the ability to store
that water in a deep aquifer, and recover it when required.

The real 2050 vision though is the creation of an area that is no longer
dependent on the natural elements and instead has the ability sustain
production year-round, eliminating the seasonal nature of agri-business
and moving the agricultural industry to become a well-established part of
the modern on-demand world.

A significant amount of planning has gone into the food zone over the last
few years in order to properly identify which types of industries could
flourish in the intended environment. The supporting studies for the
Planning for Proposed Peel Food Zone Report 2017 considered “soil type,
nutrient export risk, groundwater availability, land zoning and
environmental impacts” finding the east part of the development can viably
be used for a variety of crops and pastures, while the west side is best
suited to closed agricultural systems like glasshouses.

In 2020, the Department of Primary Industries and Regional Development
(DPIRD) released the Planning for the Peel Food Zone 2020 report, which
included the following recommendation: “DPIRD works with
DevelopmentWA, PDC [Peel Development Commission] and local
government to implement the food transition strategy to attract and
support food processing and manufacturing businesses into the PBP [Peel
Business Park] or the West Mundijong Industrial Area.”

Economic Impact Assessment

10.1.7 - Attachment 1

Table 2.2 Potential employment outcomes — Peel Food Zone

Peel Food Zone 2031 2050
Total employment 500 11,000
Strategic employment 200 4,000
Exports ($) 160m 2,100m
Output ($) 300m 6,000m
Gross value add ($) 200m 2,000m

Source: Peel Development Commission
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2.6 Shire of Serpentine-Jarrahdale
Economic Development Strategy 2018-2023

Competitive advantages

The Shire of Serpentine-Jarrahdale Economic
Development Strategy 2018-2023 recognises
several competitive economic advantages,
including:

+ Population growth: with a projected doubling of
the resident population to 2030 and a
quadrupling by 2050, there will be a significant
increase in household expenditure and demand
for goods and services for the community. The
Strategy notes that ‘the Shire of Serpentine
Jarrahdale is the fastest growing LGA in the
country and will remain one of the fastest
growing Local Government Areas for the
foreseeable future'.

+ Large workforce catchment: Businesses locating
within Serpentine-Jarrahdale have access to a
workforce of almost 270,000 people within a 30-
minute drive catchment.

* Pro-business investment environment: the Shire
of Serpentine-Jarrahdale promotes its
‘business-friendly environment’ and notes that it
seeks to work in partnership with major
business investors.

West Mundijong
Economic Impact Assessment

Weaknesses

The Strategy identifies a current ‘jobs deficit’ and
concludes that it needs to focus on creating new
jobs within the Shire. The Strategy states this
conclusion is based on:

+ 2016 Census data found 79% of local resident
workers (10,181 people) work outside of the
Shire. This outflow of workers costs the local
economy $31 million in local expenditure and
411 jobs. This cost will continue to increase until
more local jobs are provided.

* While many local residents work in adjoining
LGAs, many more travel north to Perth for work.
Analysis of recent Census data show that there
are 12,871 local resident workers that live in the
Serpentine Jarrahdale Shire and at the same
time only 4,569 local jobs in the Shire, creating
a deficit of 8,302 local jobs.

+ Based on the 2016 Census data, there is only
one local job per every three local resident
workers.

Sections 3 and 4 of this report provide responses to
this ‘jobs deficit’ and address how the West
Mundijong Urban Precinct can help to broaden the
local economic base and employment
opportunities.

10.1.7 - Attachment 1

Focus on creating jobs

The Strategy concludes that the Shire should aim to
create 45,000 new jobs by 2050.

The Strategy states:

“Without additional local jobs, the Shire risks
becoming a dormitory suburb, which would create
future issues around traffic congestion and
numerous negative economic and community
impacts. Challenges exist and must be overcome,
the path will be difficult but can be travelled and
the opportunity for future economic wealth,
vibrancy and a better standard of living for every
family is clear and worthy of the task.”

To address this challenge, the Strategy notes eight
competitive advantages that it can leverage to
create jobs and economic growth for the Shire.

Maximising these opportunities will require
attracting businesses and investment to the West
Mundijong Industrial Area. This should be
addressed comprehensively in the next iteration of
the Shire’s Economic Development Strategy.

Ordinary Council Meeting - 11 December 202?‘nacroplan



2.6_Shire of Serpentine-Jarrahdale
Economic Development Strategy 2018-2023
(cont.)

Competitive advantages

+ Affordable industrial land which is 46% less
expensive than the traditional industrial areas of
Perth (i.e. Kewdale, Canning Vale, Welshpool,
etc.).

» Excellent transportation connections: including
road, rail connections and proximity to the Perth,
Perth Airport, Jandakot Airport, Kwinana
Industrial Area, Western Trade Coast, future
Westport in Kwinana. These connections will be
enhanced with the budget commitments to the
Tonkin Highway extension south to Mundijong.
It would may also benefit from better east-west
arterials.

« Utilities gas, power, water, waste water
capacity: all major utilities are available within
the Shire of Serpentine Jarrahdale, particularly
for all future potential commercial and industrial
users, including reticulated gas, power, water
and waste water infrastructure.

« High-value natural amenity: with about half of
the Shire made up of National Parks, State
Forests and nature reserves. This facilitates
tourism and recreation activities, including
swimming, mountain biking, hiking and other
outdoor activities.

« Emerging tourism markets: an estimated
200,000 people visit the Shire annually.

West Mundijong
Economic Impact Assessment

« Existing equine industry: the equine industry
includes trotting, the training of pacers, and a
variety of support industries and numerous
recreational opportunities. In total, the local
equine industry supports an estimated 548 jobs
locally and contributes around $72 million to the
local economy.

« Existing agricultural sector: Agriculture
contributes around $95 million to the local
economy annually and generated an estimated
5,032 jobs in 2017. Major agricultural activities
are chicken/poultry, nurseries, hay and a variety
of fruit and vegetables. The Shire currently
produces an estimated 3.2 million chickens
(61% of the total estimated production for the
State).

+ Soils and water: the Shire notes it has a range
of good soils and access to water for a diverse
variety of agricultural crops. In total, there are
more than 15,000 hectares of agricultural
holdings within the Shire, making up 17% of the
Shire’s total area.

The West Mundijong Industrial Area with its
excellent road infrastructure (and potential future
intermodal terminal), provides can leverage from
the Peel economic development and deliver high
value-adding industry opportunities. The Shire of
Serpentine-Jarrahdale estimates when fully-
occupied, it will create 10,000 jobs, $600 million in
annual exports, and have a total economic output of
$5.5 billion per year.

10.1.7 - Attachment 1

Relationship to West Mundijong Urban Precinct

The Shire’s Economic Development Strategy 2018-
2023 outlines its desire to support the existing
equine industry and agricultural production, which
means also protecting the land that generates
those outcomes.

Many of the competitive advantages such as
affordability, good transport connections and
natural environment also make it very attractive as
a residential location for people that work in major
employment zones outside of the Shire.

The Agricultural Land Capability — Mundijong DSP
study shows that the economic opportunities
identified by the Shire will not be threatened or
weakened by the urbanisation of West Mundijong.
As the subject site is not part of the Peel Food
Zone, its urbanisation will not limit future economic
opportunities.

The Australian Government has forecast the
employment the agricultural sector in the Perth
South Employment Region to decline over the five
years from 2019 to 2024. This is despite the
initiatives and investment in the sector. It indicates
that the Shire needs to reconsider its reliance on
this sector for direct employment and move to
higher-value adding activities in the longer term.

Ordinary Council Meeting - 11 December Zoz?nacroplan



3_Employment and journey to work analysis

Key points
« Employment growth forecasts published by the Department of Education, Skills and Employment for the
Perth South Employment Region show:
» Strong growth in healthcare & social assistance, accommodation & food services, education &
training, mining, and professional services.
+ Employment decline in agriculture, forestry & fishing and in finance & insurance services.
+ Education and training, and construction are the largest single employment sectors in the Shire of
Serpentine-Jarrahdale and job opportunities would be boosted significantly by increased urban
development in the Shire.

» The geography of the Perth and Peel regions mean that the major employment opportunities surrounding
Mundijong are along the coastal corridor (including Fremantle, Rockingham and Mandurah Strategic
Metropolitan Centres, Murdoch Specialised Centre, Western Trade Coast, Kwinana Strategic Industrial
Area).

» Although a relatively high proportion of people commute outside of the local area for employment, the
vast majority work in relatively nearby locations and relatively few workers commute to the Perth CBD
(5.9%).

» The West Mundijong Urban Precinct would support business investment in the West Mundijong Industrial
Area by increasing the local workforce pool and by increasing local household expenditure and demand
for goods and services.

10.1.7 - Attachment 1
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3.1 Employment projections by industry

The Australian Department of Education, Skills
and Employment provides five-year employment
forecasts by industry. These were used to inform
the Shire of Serpentine-Jarrahdale’s Economic
Development Strategy 2018-2023.

Mundijong is central to the Perth South-East
Employment Region and therefore the forecasts
for this region provide a good indication of the
future opportunities for workers living and/or
working om the area.

All sectors are forecast to increase in employment
over the five years to 2025, except for agriculture,
forestry & fishing, finance & insurance services
manufacturing and wholesale trade. The strongest
growth is forecast in human services (healthcare,
education), tourism/accommodation, mining and
professional services.

Map 3. Perth South-East Employment Region

P
':Freiifj 1t
Armadale
Rot kingham Mundijong
Marndurah =

Source: Department of Education, Skills and Employment
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Figure 3.1 Employment growth (no.) in Perth South Employment Region 2019-2024
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Figure 3.2 Employment growth (%) in Perth South Employment Region 2019-2024
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Growth in additional workers - Nov 2020 to Nov 2025 (%)

West Mundijong Source: Department of Education, Skills and Employment (2020)

Economic Impact Assessment
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3.2 Future employment opportunities

The Shire’s Economic Development Strategy 2018-
2023 identifies the competitive advantages and
strengths of the employment sectors.

In the chart to the right, the horizontal axis indicates
total projected growth of the employment sector —
industries to the left are in decline in the region and
industries to the right are growing. The vertical axis
compares the Shire’s labour force to the average and
indicates whether there are relatively more (location
quotient > 1.0) or less (< 1.0) than average.

The analysis shows that the Shire has relatively high
proportion of people working in the agriculture, forestry
and fishing sector and that it was supposed to be
increasing in employment. However, the latest data
Department Education, Skills and Employment show
that the sector is in decline and for the Perth South
Employment Region, it will contract by 5.3% over the
five-year period to 2024.

Construction is the largest component of the workforce
(indicated by the size of the bubble) and demonstrates
strong growth. This sector would be boosted by
increased urban development within the Shire.

Other initiatives, such as the extension of the Tonkin
Highway and the construction phase of the Westport
project offer additional opportunities. These could
trigger the development of an intermodal terminal
development in West Mundijong Industrial Area.

West Mundijong
Economic Impact Assessment
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Table 3.1 Competitive advantages for the Shire of Serpentine-Jarrahdale labour force
5
High Competitive Advantage / Decline Strong Competitive Advantage / Strong Growth

4.5 i
\
U !
\ 7/
S -
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sector will decline by 5.3% for the
Perth South Employment Region.
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Source: Shire of Serpentine-Jarrahdale Economic Development Strategy 2018-2023
Note: Additional labelling added by macroplan 2020
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3.3 Journey to work

The reality of work is that people commute to workplaces that are outside of

10.1.7 - Attachment 1

These tables show that:

1. On the whole, most of the people commuting in or out are from

the immediate area where they live. The following tables show the number of ) ) )
people who commute out of, and into, the Mundijong Statistical Area 2 (SA2) 2. Some areas have people ‘cross-commuting’ (ie. Byford, Serpentine-

for work.

Jarrahdale, Rockingham, Baldivis).

surrounding areas and thus have relatively short commute distances.

Table 3.1 Commuting OUT: Place of work for residents - Mundijong SA 2 Table 3.2 Commuting IN: Place of residence for workers - Mundijong SA2

Proport@on Cumu_lative _ Proportion Cumu_lative

Place of work - 2016 Workers  of wc_)rklng proportion of Place of residence - 2016 Workers of workers proportion of
residents workers workers

Mundijong 612 20.8% 20.8% —— — Mundijong 612 38.0% 38.0%
Armadale - Wungong - Brookdale 184 6.2% 27.0% Byford 100 6.2% 44.2%
Perth City 174 5.9% 32.9% Serpentine - Jarrahdale 55 3.4% 47.6%
Byford 117 4.0% 36.9% Baldivis 48 3.0% 50.6%
Canning Vale Commercial 103 3.5% 40.4% Armadale - Wungong - Brookdale 41 2.5% 53.1%
Kelmscott 81 2.8% 43.2% Forrestdale - Harrisdale - Piara Waters 31 1.9% 55.1%
Maddington - Orange Grove - Martin 64 2.2% 45.3% Bertram - Wellard (West) 26 1.6% 56.7%
Welshpool 63 2.1% 47.5% Singleton - Golden Bay - Secret Harbour 21 1.3% 58.0%
Rockingham 62 2.1% 49.6% Banjup 20 1.2% 59.2%
Murdoch - Kardinya 58 2.0% 51.5% Rockingham 19 1.2% 60.4%
Jandakot 56 1.9% 53.4% Parmelia - Orelia 18 1.1% 61.5%
Kwinana Industrial 54 1.8% 55.3% Canning Vale - East 18 1.1% 62.6%
Serpentine - Jarrahdale 54 1.8% 57.1% Mount Nasura - Mount Richon - Bedfordale 18 1.1% 63.7%
Bibra Industrial 52 1.8% 58.9% Port Kennedy 17 1.1% 64.8%
Fremantle 44 1.5% 60.4% Safety Bay - Shoalwater 17 1.1% 65.9%
Baldivis 43 1.5% 61.8% Waikiki 17 1.1% 66.9%
Forrestdale - Harrisdale - Piara Waters 39 1.3% 63.2% Casuarina - Wandi 16 1.0% 67.9%
Mount Nasura - Mount Richon - Bedfordale 39 1.3% 64.5% Huntingdale - Southern River 15 0.9% 68.8%
Henderson 38 1.3% 65.8% Gosnells 15 0.9% 69.8%
Canning Vale - East 36 1.2% 67.0% Pinjarra 14 0.9% 70.6%

Source: Australian Bureau of Statistics 2016 Census

West Mundijong
Economic Impact Assessment
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4 Employment and economic benefit summary

Key points

West Mundijong
Economic Impact Assessment

The assessment concludes that the West Mundijong Urban Precinct would have around 9,750
working residents (or approximately 50% of the total population, based on the Census ratio). Of
these residents, around 5,950 are forecast to either work within the sub-region or to be FIFO/DIDO
workers. That leaves around 3,800 workers that are the ‘daily commuters’ from West Mundijong to
other sub-regions of Perth and the Peel region.

An urban development of 6,500 dwellings would produce a total economic output of around $4.6
billion ($1.7 b in direct economic benefits and $2.9 b in flow-on benefits) through the subdivision
works, infrastructure/services, and construction of dwelling and associated other buildings.

The West Mundijong Urban Precinct will bring additional household expenditure to the Shire and
generate demand for goods and services. It will also provide a local workforce for the 10,000
workers the Shire estimates will be employed in the West Mundijong Industrial Area. Although this
proposal also has the potential to impact employment self-sufficiency and self-containment in the
short term if the urban precinct is developed ahead of the West Mundijong Industrial Area.

The development of the West Mundijong Urban Precinct will contribute to the threshold population
required to attract State Government investment in key infrastructure, such as extension of the
Byford passenger rail line as part of Metronet. The same applies to services and retail facilities
provided by the private sector which require a threshold population to achieve viability.

10.1.7 - Attachment 1
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4.1 Economic benefits
Quantifiable development benefits

This assessment of economic benefits of
developing the West Mundijong Urban Precinct
covers the economic benefits throughout all stages
of the development from initial subdivision through
to the construction and occupation of dwellings and
other buildings.

The economic benefits from this assessment are
directly related to the financial investment at each
stage of the development pipeline (see Figure 4.1)
and therefore are relatively proportional to the dollar
expenditure and labour component at each major
stage. Therefore, the civil works and servicing
stage delivers an early significant benefit because it
is the single-most capital-intensive stage of the
whole pipeline. This will delver an early benefit to
the Shire of Serpentine-Jarrahdale and create jobs.

The dwelling construction phase is the most labour
intensive and this generates significant local jobs
and expenditure. As much of the money paid in
wages is then ‘re-spent’ on goods and services in
the economy, this stage also produces significant
flow-on benefits.

A 2020 AHURI study, Responding to the pandemic,
can building homes rebuild Australia, found that:
“Stimulating the housing industry is an effective way
of boosting an economic recovery. This research
demonstrates that non-residential construction,
followed by residential construction, and then
infrastructure spending has the highest multiplier
effect to those industry sectors hardest hit by the
pandemic.” (p. 1).

Macroplan has assessed this economic benefit
from the entire development pipeline and the
assumptions and results are summarised in section
4.2 of this report. This assessment is based on the
input-output tables published by the Australian
Bureau of Statistics in the Australian National
Accounts.

10.1.7 - Attachment 1

Long-term benefits

In the longer term, the West Mundijong Urban
Precinct would create long-term benefits through
the demand created by the additional households.
These benefits include:

» Jobs created within the precinct itself to service
local households and residents.

» Jobs supported in nearby Mundijong Town
Centre stimulated by household expenditure.

» Other economic benefits from bringing
additional rates revenues, household
expenditure and population to the area which all
contribute to attract local businesses and
services needed to support a sustainable
community.

Sections 4.3 and 4.4 of this report covers these
benefits in more detail.

Figure 4.1 Conceptual development pipeline as basis for economic benefit assessment

Schools, retail & other
non-residential
construction

Statutory subdivision &
development approval

Major civil works,

servicing and lot titling Land sales

Structure planning Dwelling construction

West Mundijong
Economic Impact Assessment
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. . . . Table 4.1 Indicative development staging and economic benefit assessment for West Mundijon
4.2 Economic benefits - financial P ging jong

. ) Stage 3: .
i i ' Land uses Stage 1. Stage 2: Yrs. 11 - Total:
The benefits component of this assessment showg th_at the project Yrs. 1-5 Yrs. 6 - 10 . All stages
can generate significant economic outputs, primarily in the 15
construction sector. Dwellings constructed 1,500 2,250 2,750 6,500
Residents 4,270 6,400 7,830 18,500
This assessment assumes that the West Mundijong Urban Precinct
is developed progressively over 15 years and that the precinct yields ) o
a total 6,500 dwellings, three primary schools and three childcare Economic output: Direct ($m) $405 $552 $695 $1,652
centres. In addition, it would support activity centres which would Economic output: Flow-on ($m) $715 $976 $1,224 $2,915
further create local employment. Economic output: Total ($m) $1,119 $1,528 $1,919 $4,566
Flow-on multiplier (ratio) 2.8 2.8 2.8 2.8

The staging and yields are all indicative to provide a ‘first-order’

assessment of the economic benefits from an urban development of Source: macroplan 2020 . o
around 6.500 dwellings Notes: Economic output refers to the gross value of economic production, including direct and flow-on outputs.

Economic multiplier is the ratio of economic output to expenditure.

The economic impacts are calculated from an input-output model
based on the Australian National Accounts, published by the

- e Figure 4.2 Cumulative economic benefit from development of the West Mundijong Urban Precinct
Australian Bureau of Statistics (2019).

$5,000
For the economic impact, the initial effect is the payment for the 84,500
construction work. This payment is used by the prime contractor to E £4.000
pay subcontractors for their services, and providers of materials are = 7 )
also paid. This second round of income is used by the 2 $3,500 Economic
subcontractors to pay their staff and for the materials they use. 3 43,000 output: Flow-on
These payments become income in the hands of the suppliers of E $2.500 (Sm)
services and materials who, in turn, use the income to pay for their s
business and household needs. The process of successive waves of g $2,000 .
income and expenditure go on until they are exhausted. . $1,500 = Econom'C.

output: Direct
The impacts for the economy of the successive rounds of incomes >1,000 ($m)
and expenditures are cumulative and the final total of these effects is $500
the “multiplier” of the original change. $0
Stage 1: Stage 2: Stage 3: Long term

Source: macroplan 2020

West Mundijong

Economic Impact Assessment
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4.3 Economic benefits — population-servicing
jobs

The West Mundijong Urban Precinct would generate
demand for ‘population-servicing’ jobs in the Mundijong
area. These include education, healthcare, retail,
personal services, and safety & security. These jobs
would be driven by local household and individual
expenditure.

Mundijong has a very high proportion of people that work
from home. In 2016, 7.5 per cent of all workers were
working at home, compared to the WA average of 4.3 per
cent. Other employment can be boosted by developing
co-workspaces and encouraging flexible working days.

Macroplan estimates the West Mundijong Urban Precinct
would generate around 1,601 direct jobs to service the
population. These jobs would be located within the
precinct itself.

The West Mundijong Urban Precinct is subject to detailed
planning. The figures in the table on the right are based
on Macroplan’s ratios for an urban development of
around 6,500 dwellings. These figures assume the
precinctis fully developed.

The development of West Mundijong for residential uses
will contribute to the threshold population required to
attract State Government investment in key
infrastructure, such as extension of the Byford passenger
rail line as part of Metronet. The same applies to services
and retail facilities provided by the private sector which
require a threshold population to achieve viability.

The Shire estimates the West Mundijong Industrial Area
will generate 10,000 jobs and notes that there is a total
workforce of 270,000 within 30 minutes’ drive.

Additional jobs in the surrounding area, such as those in
West Mundijong Industrial Area, are discussed in the
following section.

West Mundijong
Economic Impact Assessment
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Table 4.2 Indicative population-servicing jobs within the West Mundijong Urban Precinct

Number of sites / FTE (each site / Total

Sector facilities facility) employment
Education

Childcare (full day care and before/after school care) 4 10 40

Primary school 3 42 126

Secondary school 1 80 80

Total education 246
Health

Retirement (120 units) 1 36 36

Aged care (80 beds) 1 45 45

Allied health 5 4 20

Total health 101
Activity centres

Neighbourhood centre (8,000 sgm) 1 320 320

Local centre (2,000 sqgm) 1 80 80

Total activity centres 400
Service and convenience shops (not in activity centre)

Convenience (service stations, other convenience) 2 5 10

Food 5 8 40

Non-food 5 4 20

Total Service Retail 70
Urban employment

Emergency 4 12 48

Transport 76 1 76

Human services (gyms, trainers, hairdressers, beauticians) 60 4 240

Total regional distribution 364
Work at/from home

Home-based employment 350 1.2 420
Total direct jobs 1,601
Indirect jobs x 0.3 480
Total direct and indirect jobs 2,081
Other employment

Display village 1 5 5

Shared workplaces 1 80 80

Source: macroplan 2020
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4.4 _Economic benefits: job demand/supply balance

The table on the following page provides a jobs ‘balance sheet’ to show:

1. Job demand — the number of jobs that would be required to meet the
employment needs of residents living the West Mundijong Urban
Precinct.

2. Job supply — to account for where residents that live in West Mundijong
are likely to live. This assessment uses the information in Table 4.1 as
well as data from the 2016 Census of population and housing to
determine the likely distribution of jobs.

The four components of the assessment cover:

Group 1 employment — population-servicing jobs: These jobs are addressed in
detail in Table 4.2 of this report showing the total employment that
would be generated by the population living in the area. This is based
on actual employment numbers from similar greenfield developments.
It demonstrates that at capacity, the West Mundijong area would have
around 1,601 local jobs including those in the activity centre(s),
schools and healthcare sectors, as well as jobs that are more mobile,
but sill generated and located within the local area (human services,
emergency services, home-based aged care, etc).

Group 2 employment — workers elsewhere in the sub-region: These jobs
include a wide range of employment opportunities in the sub-region,
particularly within the Armadale Strategic Metropolitan Centre for the higher-
level jobs (health and medical services, professional services, higher-level
education, etc) and in strategic industrial employment nodes.

Source: macroplan 2020

West Mundijong
Economic Impact Assessment
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Group 3 employment — FIFO/DIDO workers: These jobs primarily involve
travel to Perth Airport and it is infrequent (ie. one trip every two to
four weeks, depending on the rota). Therefore, these workers do
not put an undue strain on the transport network on a daily/weekly
basis. It also includes a component of workers that would drive to
work further away including Wagerup and Boddington.

Group 4 employment — workers commuting outside of the sub-region: These
workers are the ‘daily commuters’ that travel outside of the South-
east Sub-region for work. While a small number of these workers
would have jobs in the Perth CBD (and thus could use the train
service), the 2016 Census data show that many of these workers
travel to major employment centres including Mandurah,
Rockingham and the Kwinana industrial Area.

The assessment concludes that the West Mundijong Urban Precinct would
have around 9,750 working residents. Of these residents, around 5,950 are
forecast to either work within the sub-region or to be FIFO/DIDO workers (ie.
Group 1 + Group 2 + Group 3). That leaves around 3,800 workers (Group 4)
that are the ‘daily commuters’ from West Mundijong to other sub-regions of
Perth and the Peel region.

These figures demonstrate how the West Mundijong development can
contribute to the need for a local workforce and still me the employment self-
sufficiency target for the sub-region.

Ordinary Council Meeting - 11 December 202?‘nacroplan

24



Table 4.3 Indicative job demand-supply assessment for West Mundijong Urban Precinct

10.1.7 - Attachment 1

West Mundijong Urban Precinct Stage 1: Stage 2: Stage 3:
Assumption Yrs. 1-5 Yrs.6-10 Yrs.11-15 Capacity
Job demand from residents living in West Mundijong
Dwellings (cumulative) Estimated 1,500 3,750 6,500 6,500
Population 3.0 persons per dwelling 4,500 11,250 19,500 19,500
Workers 50% of population 2,250 5,625 9,750 9,750
Self-sufficiency target (within sub-region) 61% of all workers 1,373 3,431 5,948 5,948
Job supply to meet demand from workers living in West Mundijong
Group 1: Workers within West Mundijong UP 450 1,125 1,950 1,601
Group 2: Workers elsewhere in sub-region
Strategic activity centres (and other activity centres in the sub-region) 225 563 975 975
West Mundijong Industrial Area and other industrial employment centres 228 571 990 1,321
Construction workers 338 844 1,463 1,463
Other workers in Sub-region (transport, maintenance, etc) 42 104 180 198
Group 2 Subtotal: 833 2,081 3,608 3,957
Group 3: FIFO/DIDO workers 90 225 390 390
Total Group 1-3 1,373 3,431 5,948 5,948
Group 4: Workers working elsewhere in the Perth Metropolitan Region (other 15% of all workers living
sub-regions) in West Mundijong 878 2,194 3,803 3,803
Total workers (residents of West Mundijong) 2,250 5,625 9,750 9,750

Source: macroplan 2020 using data from DPLH (South Metropolitan Peel Sub-regional Planning Framework), WAPC (Land Use and Employment Survey) and ABS (Census)

West Mundijong

Economic Impact Assessment
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4.5 Other economic benefits

In understanding the economic importance of the West Mundijong
development, it is relevant to highlight the strong correlation of economic
infrastructure with output growth, productivity, expenditure and private sector
investment, in this developed local economy. With consideration to the above,
the following economic indicators were identified:

* Investment impact
* Household expenditure
* Employment.

Investment impact: the development of the site and the improvements to the
area will lead to a long term increase in the value of land in the locality as the
area becomes recognised as a major asset in the community.

Household expenditure: the new population will support existing retail centres
in the locality and contribute to the sustainability of these centres.

Employment: The development of the area will create employment over the
estimated 15-year development time frame. The main economic benefits of
developing this area will come from:

* Supporting existing businesses including retail, entertainment and trades

« Additional community contributing to the Shire’s local rates providing
greater capacity to fund new services and infrastructure from a community
that is not generating demand for new infrastructure.

« Build greater capacity to attract State Government investment in new
infrastructure due to the larger resident population contributed by West
Mundijong.

The Shire of Serpentine-Jarrahdale’s draft Mundijong-Whitby Developer
Contributions Plan will set out a funding mechanism and timeframe for the

provision of the community infrastructure and facilities. This helps to share the

public cost of providing these facilities and therefore acts to improve the cost-
benefit impact of community services.

West Mundijong
Economic Impact Assessment
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Social benefits

Social considerations of the proposed development have been based on
potential benefits such as housing opportunities, actual and perceived levels
of safety, amenities of the area and accessibility. The social indicators include:
Health and exercise: e.g. a design that promotes activity:

» Accessibility: e.g. walkability within the site, linkages between precincts,
etc,;

» Community cohesion: i.e. extent of community interaction, etc.; and
» Safety: e.g. level/ perceptions of crime, pedestrian and vehicle accidents.
The following highlights the key features of the proposed development:

Health and exercise: The development has access to regional open space
and in addition to the local community and recreation facilities.

Community cohesion: This also provides potential for significant health and
community cohesion benefits as people have the opportunity for formal and
informal meeting.

Recreation and leisure: The site has the opportunity to offer a range of
recreation opportunities to cater for residents.

Education: The indicative development includes three primary schools.

Ordinary Council Meeting - 11 December Zoz?nacroplan
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Technical note on calculation of economic benefits

Australian Bureau of Statistics, Australian National Accounts: Input-Output
Tables 2017-2018, Table 5. Industry by industry flow table (direct allocation
of imports), (released 29 May 2020):

» This provides the basis for the input-output modelling to determine the
economic value of an input in terms of its capacity to generate economic
outputs to various parts of the economy. It utilises 114 industry
categories and shows the allocation of Australian produced industry
outputs to industries and to all final use categories.

* In this table, imports are directly allocated meaning they are allocated to
the industries which use them and are included with the primary inputs
to these industries in deriving the total production. With this method the
intermediate and final use contain only the use of the domestic
production and so the intermediate use matrix does not reflect the full
input structure of industries.

West Mundijong
Economic Impact Assessment
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Australian Bureau of Statistics 2016 Census by place of work (released
2018 and accessed via Table Builder):

This provides the employment by industry category (ANZSIC) which has
been matched to the 114 industry categories from the ABS input-output
table.

Individual incomes for each industry and the number of employees by
industry in each local government area and region.

Employment to population ratio which allows an estimation of the total
population that is ‘supported by the economic activity (e.g. the wage
earner that is supported by the expenditure, subsequently uses that
income to support other members of the family and household).
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1.0 INTRODUCTION

Porter Consulting Engineers was commissioned by WPG Landholdings Pty Ltd to complete
an infrastructure and servicing assessment on a parcel of land that falls outside of the
proposed Mundijong District Structure Plan. The intent being to ultimately rezone the land to

facilitate urban development.

The following are the outcomes of our investigation.

2.0 SITE DETAILS

21 Landform

The site is located approximately 3km west of the Mundijong town site. It is bordered by
Leipold Road to the north, Kargotich Road to the east, Mundijong Road to the south and King
Road to the west. Refer the below for the site location.

igure 1- SiteLayout

While our investigation relates to the overall Site Area depicted in Figure 1, it is noted that it is
only proposed to rezone land west of Gangemi Road to Urban under the Metropolitan Region
Scheme.

Mundijong West Infrastructure and Servicing Assessment Page 1
19-1-10 and R75D.20
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The site is approximately 860 hectares in size and has a gradual fall from the south east down
to the north west. The site is predominantly vacant farmland with houses and sheds scattered
throughout. There is sparse vegetation.

For its size, the site has a very small number of individual properties.

There is a formal Water Corporation open drain (Oakland Drain) that flows south along
Kargotich Road before turning west and running parallel to Mundijong Road. It crosses King
Road approximately 700m north of Mundijong Road. There are other shallow farm drains
throughout that connect into the Oakland drain. There are also various drainage structures at
the road crossings.

The Tonkin Highway extension will pass the site approximately 1.8km to the east. It is
understood that the Shire of Serpentine Jarrahdale are progressing the planning of the West
Mundijong Industrial Development in between the highway and Kargotich Road.

2.2 Ground Conditions

Mapping suggest the ground consists of sandy clay to depth and is commonly defined as
Guildford Formation. It is expected a layer of topsoil will be present. The western portion of
the Water Corporation open drain falls within a clay sandy silt zone defined as alluvial origin.
These ground conditions are relatively common in regions along the bottom of the Darling
Scarp.

Detailed geotechnical investigations will be required throughout the detailed planning and
design phases to verify the ground profile.

Detailed groundwater investigations will be completed during the local structure planning
phase to establish the profile. This profile will be used to establish drainage arrangements
and ultimately finished lot levels. Due to the Guildford Formation, it is expected
groundwater will be shallow.

Acid Sulphate Soil (ASS) mapping indicates that the site falls within a moderate to low risk
of ASS occurring within 3m of natural source surface but high to moderate risk of ASS
beyond 3m. It is expected that any dewatering will require a preliminary ASS investigation
and where required, an ASS Management Plan. It is expected standard construction methods
will be utilised to manage the ASS.

It appears the existing ground conditions do not prohibit urban development.

3.0 ENVIRONMENTAL

Aurora Environmental have been engaged to complete a Desktop Environmental Assessment
of the site. An environmental review and assessment was not completed as part of this
investigation, please refer to Aurora’s report for further details.

Mundijong West Infrastructure and Servicing Assessment Page 2
19-1-10 and R75D.20

Ordinary Council Meeting - 11 December 2023



10.1.7 - Attachment 1

Porter

[easultivn Engipzess

40 URBANDEVELOPMENT

There are multiple landowners within the western portion of the site (west of Gangemi Road)
and it is understood all are in support of its urban development. This support will assist in the
planning of the infrastructure and ensure efficiencies in delivering the project.

5.0 SITEWORKS AND EARTHWORKS

The site is generally feature free apart from the various open drains and a borrow pit that
appears to have been formed in the 1970’s. It is expected the borrow pit will be backfilled
and compacted as part of the development works.

Pending the outcomes of the geotechnical investigations, it is expected topsoil will be
stripped prior to the placement of structural fill to establish the finished surface level. The
filling specifics will be considered during the design process. Techniques such as topsoil
screening and blending would need to be investigated as it presents an opportunity to reduce
the quantity of imported fill. It is expected excess topsoil will be reused across the
development where appropriate.

Some clay layer shaping may be required pending the outcomes of the drainage studies and
the detailed engineering designs.

The above works are typical for a development of this nature and we do not foresee any
issues that would prohibit urban development.

6.0 WASTEWATER
6.1 External to the Site

There is no existing wastewater infrastructure in the surrounding area. The Water
Corporation’s current wastewater planning extends from the scarp and stops at the future
Tonkin Highway reserve. As expected, there is no wastewater planning over this as site due
to its current planning status.

Water Corporation have confirmed that the nearest wastewater pumping station will be
located on Scott Street, approximately 1.8 km to the north east. This pumping station (type
90) services land to the East of the Tonkin Highway extension. This pumping station is on
the Water Corporation Capital Investment Programmed with funding scheduled for the firth
year. Refer the green linework in Appendix 1 for details.

The Water Corporation confirmed its long term ultimate planning for the region details a
large Type 1000 relay pumping station on Scott Street. This will convey effluent west to
either Rockingham or Kwinana treatment plants. The timing of this is unknown. The
pumping station will service a significant area, likely to include suburbs from Byford to
Serpentine. Its catchment is expected to cover this site due to its very close proximity. The
Water Corporation has secured a parcel of land to the west of the Tonkin Highway extension

Mundijong West Infrastructure and Servicing Assessment Page 3
19-1-10 and R75D.20
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for this Type 1000 pumping station. A service corridor will be required along Mundijong
Road for its pressure main. Refer to the blue linework in Appendix 1 for the Type 1000
details.

6.2 Wastewater Servicing

As the planning phases progress for this site, the Water Corporation will prepare wastewater
servicing concepts. It is expected the site will have one wastewater pumping station which
will receive gravity inflow from the site and will pump the effluent east towards Scott Street.
Due to the limited number of individual properties, it is expected the placement of the
pumping station, pressure main and the associated incoming infrastructure will be easy to
plan resulting in an efficient design. A suggested pumping station location and pressure main
layout is shown in red in Appendix 1.

The pressure main servicing this pumping station will take a direct route to a Scott Street site
via the existing road reserves. The future Water Corporation planning will nominate this
pressure mains discharge location. We have notionally shown this into the future Type 1000
(blue in Appendix 1).

A standard wastewater gravity network will be established within this site as typical for an
urban development. A concept wastewater servicing layout is shown in maroon as presented
in Appendix 1.

7.0 WATER RETICULATION
7.1 Primary Mains

The Water Corporation’s Serpentine Trunk Main (91370 and ©1220) runs north-south
through the centre of the site and conveys water into the metropolitan area. These are
primary Water Corporation assets and are located within a dedicated service corridor. The
Water Corporation also has an @1065 steel water main that extends west from the Serpentine
Trunk Main along Mundijong Road. It is expected these mains will remain. Refer the below
extract from Water Corporations database for details.

Mundijong West Infrastructure and Servicing Assessment Page 4
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£—01370 Serpentine Trunk Main

@1220 Serpentine Trunk Main —>

21065 Steel Water Main \

Figure 2 — Primary Water infrastructure
7.2 Water Servicing

There are no water distribution or reticulation mains of suitable size in the surrounding area
that can be connected to provide a supply point for this site. This is expected for an existing
rural zone.

As the site falls outside of the current planning area, the Water Corporation does not have any
formal water supply concepts. As the planning phases progress for this site (LSP process),
the Water Corporation will consider concepts to facilitate development.

Discussions with the Water Corporation confirmed there are two potential options to provide
a water supply for the site. Those being a connection to the existing large water mains or
establishing a tank on the scarp to supply the greater area. The Corporation acknowledged
the tank option is more likely. As part of the tank option, it is expected a distribution main
will extend to the site with reticulation connections servicing the development. It is also
likely this distribution main will connect into the existing Mundijong network to reinforce its
water supply plus service the proposed Industrial land development cell.

A normal water main network will be established within this site as typical for an urban
development. A concept water servicing plan is presented in Appendix 2.

It is expected the Corporations water supply planning can be extended over this site as part of
the amendment to the Metropolitan Region Scheme.

Mundijong West Infrastructure and Servicing Assessment Page 5
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8.0 DRAINAGE

Oversby Consulting have been appointed to prepare the District Water Management Strategy
(DWMS) for this site. Refer to the DWMS for a description of the site, the operation of the
existing drainage network, ground water advice, modelling outcomes and post development
arrangements.

In summary, the outcomes of the DWMS are as follows:

* the Oakland Water Corporation open drain will retain current flow capacity and storage;

» the existing on site flood storage volumes will be maintained;

» corridors to manage flood water to pass through will be established;

«  fill will be placed to manage ground water and flood separation;

* living streams will be established to attenuate post development runoff and allow for
conveyance of stormwater generated onsite;

» vegetated swales will assist with controlling groundwater rise; and

» standard street and lot drainage will be installed.

In conjunction with the earthwork requirements as noted in Section 5 of this report, the above
are typical for a development of this nature and we do not foresee any issues that would
prohibit urban development

9.0 ROADS

The four roads that border the site are controlled by the Shire of Serpentine Jarrahdale.
Mundijong Road provides primary access to the Kwinana Freeway and South Western
Highway, with King Road and Kargotich Road extending north to Thomas Road. Leiopold
Road is along the northern boundary of the site linking King and Kargotich Roads

KCTT have been appointed to undertake the Transport Impact Assessment (TIA) for this site.
Please refer to the TIA for further details. In summary, it considered the following to enable
comment on road safety, the internal road network and intersection controls as well as
provide road sections based on liveable neighbourhoods

land use,

road network information,
traffic volumes,

crash information,

public transport,

pedestrian/cyclist infrastructure,
RAYV routes,

trip generation, and

analysis of networks

The existing intersections on the four corners of the site are either stop or give way
controlled. It appears all intersections have sufficient lines of sight. The TIA notes it is
likely intersection upgrades will be required pending traffic volumes and distribution. Based
on our assessment, we do not foresee any constraints that would prohibit the upgrade of these
intersections.

Mundijong West Infrastructure and Servicing Assessment Page 6
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Each of the perimeter roads will have intersections to allow access into the site. It is not
expected the geometry or profile of these existing roads will impact on the locations of these
future intersections. It is expected any intersections off Mundijong Road will require a
bridge or culvert arrangement to allow the road to pass over the existing Oakland Drain.

The site will have an internal road network with varying road hierarchies as typical with a
development of this nature.

The Main Roads WA Restricted Access Vehicle (RAV) mapping confirms King Road and
the Western portion of Mundijong Road are RAV 4 compliant with Kargotich Road being
RAV 3 compliant. It is noted RAV access is typically not required for a residential
development. Although possible, it is expected that internal RAV access will not be required
for this development.

Main Roads WA plan to extend Tonkin Highway past Mundijong Road to the South West
Highway. The Main Roads WA website confirms development works are continuing
throughout 2022. A Construction program is not available however informal advice suggests
construction may commence in 2024. It is expected the extension will cross Mundijong Road
approximately 1.8km east of the site. It is understood the road reserve for the future Tonkin
Highway exists and federal funding has been committed. The Tonkin Highway extension
will not impact on the development of this site.

The TIA (Section 2.19) notes Nicholson Road is to be extended to Mundijong Road and
classified as Integrator Arterial. The TIA’s “Proposed Changes in the Surround Road and
Rail Network Plan” shows Nicholson diverting down to Boomerang and onto King. We are
of the opinion this arrangement is likely as it minimises the number of rail and drain
crossings plus reduces the number of intersections on Mundijong Road.

There is a rail corridor running parallel to Leipold Road.  The King and Kargotich Road
crossings are at grade and fully controlled (boom and light). The rail crosses King Road
about 700m north of Leipold Road and crosses Kargotich Road about 1,000m north of
Leipold Road. Refer the below for further details.

Mundijong West Infrastructure and Servicing Assessment Page 7
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Figure 3 — Proximity of Rail Infrastructure

Due to Mundijong Road’s connectivity, primary vehicle access to the site will be from the
south. Due to the separation, the rail’s impact on this development is expected to be
negligible.

Based on the outcomes of our investigations, we do not foresee any issues that would prohibit
urban development.

10.0 POWER

A review of the Western Power database shows two high voltage transmission lines running
north-south through the site. One appears to be contained within Serpentine Trunk Main
corridor and the other is approximately 500m west of Kargotich Road (contained in its own
service corridor). It is expected these transmissions lines will remain. There are existing
high voltage distribution lines along portions of the existing road reserves as typically
expected.

A review of the Western Power mapping (2026) confirms the south western corner of the site
has approximately 15 to 20 MV A spare capacity whereas the balance of the site has less than
5 MVA spare capacity. Previous Western Power advice indicated reinforcing works are
required on their Byford Station to increase the supply in the broader area. These reinforcing
works will increase available power to not only this site but also the greater Serpentine
Jarrahdale district. It is likely a high voltage feeder extension is needed to provide a point of
supply to the site as expected with all large scale developments.

Mundijong West Infrastructure and Servicing Assessment Page 8
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Early engagement with Western Power is recommended to progress the power supply
discussions. This will outline the scope of any feeder works as well as emphasize to Western
Power the importance of upgrading supply to their Byford Station. It is expected this process
will take time to complete however this can be undertaken concurrently with the planning
phase. It is expected a resolution on the power supply arrangements for the site will be
achieved.

Once a point of supply has been established, it is expected the site will have a traditional high
and low voltage network, as is typical with a development of this nature.

11.0 COMMUNICATIONS

There are existing communication networks in the surrounding road reserves. Due to the size
and scale of development, it is expected NBN be the default communications provider. There
are other providers who can offer a point of difference to NBN. Due to the size of this site, it
is expected all would be interested in this project. Early engagement with the
communications provider is recommended to ensure connections are available when required.

We do not foresee any communications issues that would prohibit urban development.

12.0 GAS SUPPLY

ATCO Gas’ distribution mapping confirms they have a high pressure feeder that runs south
along Soldiers Road terminating at Mundijong. There is a feeder that heads west along
Bishop Road that terminates approximately 4 km from the north eastern corner of the site. If
a gas supply is required for this development, it is likely an extension from Bishop Road is
needed. A standard gas reticulation network would be established from this extension to
service each of the lots.

It is recommended early engagement with ATCO is arranged to manage this gas service if
required.

The Australia Gas Infrastructure Group have advised the Dampier Bunbury Natural Gas
Pipeline corridor is positioned well clear of the site, some 7km to the south west.

We do not foresee any gas supply issues that would prohibit urban development.

Mundijong West Infrastructure and Servicing Assessment Page 9
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13.0 SUMMARY

The size of the site and limited number of individual lots simplifies the rezoning and
development process resulting in shorter timeframes and efficient designs (road, POS and
infrastructure).

The expected ground conditions for this site are not dissimilar to other residential areas
within close proximity to the bottom of the Darling Scarp. The findings of the DWMS, as
summarised in Section 8 of this report, are typical for a development of this nature.

There is minimal services planning for the site due to its current zoning. When the rezoning
application is initiated, each of the service authorities will consider how they can establish a
point of supply. Our investigations confirm this site is no different to others that are on the
fringe of development and points of supply for each can be provided by the various service
authorities.

It is recommended continual discussions are held with the service authorities to ensure their
planning and the provision of their infrastructure aligns with the development of this site.

Primary access to the site is via Mundijong Road. This intersects with both Kwinana
Freeway and South Western Highway as well as the future Tonkin Highway interchange.
Access into the site can be off Mundijong Road or any of the other three bounding roads.

No engineering or servicing constraints have been identified that would prohibit urban
development of this site.

Mundijong West Infrastructure and Servicing Assessment Page 10
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APPENDIX 2 - Concept Water Servicing Plan
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West Mundijong Urban Precinct DWMS

1 EXECUTIVE SUMMARY

This District Water Management Strategy (DWMS) has been prepared to support the landowners’ proposal for the
future development of the Mundijong West Urban Precinct.

The objective of this DWMS is to detail the best management practices approach to water management that will be
undertaken for this future development, while considering its former landuses and nearby waterways. This will
include managing, protecting and conserving the total water cycle of the DSP area and the greater catchment.
These strategies respond to the area’s drying climate, accessible water resources, Water Corporation drainage
network and site landforms.

The site is connected to and is influenced by two Water Corporation main drains (Oakford and Berriga). The
management strategies work with these structures and their current flood regimes. The strategies also take into
account the high groundwater and relatively flat landscape, by using systems that both manage stormwater and
groundwater within Multiple Use Corridors.

The proponents are committed to the concepts and outcomes outlined within this report. This includes providing a
framework to assist with the future implementation, monitoring and maintenance of the best management practices
designed specifically for this development.

The effectiveness, efficiency and benefits provided by the best management practices outlined, require a longterm
collaborative effort between the Shire of Serpentine Jarradale, Water Corporation, future developers and other
relevant regulatory authorities. This will include negotiated transfers as relevant for local drainage networks to the
Shire, while allowing Water Corporation to manage the larger main drains as required. Through this collaboration,
the strategies will allow the water management on site to complement the proposed residential uses by providing
sustainable water servicing and stormwater management and enhancement of environmental attributes of the
subject land and its surrounds. The practices utilised are summarised in more detail in the Key Elements Section.

Table 1 Details of subject land lots

Lot No. | No | Street Vol / Folio Plan Area (sqm)
275 1087 | Mundijong Road 1404 /934 152839 46.7163 Ha
725 Mundijong Road 1276 /108 3484 56.3297 Ha
726 Mundijong Road 1456 / 960 3484 58.9930 Ha
727 771 | King Road 1456 / 961 3484 58.9576 Ha
724 729 | King Road 1771 /700 3484 158.5245 Ha

2 467 | Leipold Road 1486 / 108 52159 21.1682 Ha
800 457 | Leipold Road 2590/716 44854 10.5894 Ha
801 447 | Leipold Road 2590/ 717 44854 10.5821 Ha
264 409 | Leipold Road 1275/ 455 152837 46.9005 Ha
265 Leipold Road 1275/ 454 152837 22.5840 Ha
123 289 | Leipold Road 1299/789 9965 22.1970 Ha

2 365 | Leipold Road 1449 /938 51048 24.3378 Ha

1 331 | Leipold Road 1449 /938 51048 20.3312 Ha
272 Mundijong Road 1672 /100 152839 31.3328 Ha
273 Mundijong Road 1672 /100 152839 13.3749 Ha
274 Mundijong Road 1016 /707 152839 44,1082 Ha
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PLANNING SUMMARY

The DWMS supports a Metropolitan Region Scheme (MRS) amendment to rezone the subject land from ‘Rural’ to
‘Urban’. The subject land comprises of the properties listed in Table 1 and is bound by Mundijong Road, Gangemi
Road, Leipold Road and Kind Road. Land to the east of Gangemi Road between the subject land and Kargotich
Road is to remain as Rural. This will act as an effective 1km buffer between the West Mundijong Industrial Area
and the proposed ‘Urban’ development on the subject land, should the MRS amendment be approved. Other land
to the north, west and south of the subject land is also proposed to remain ‘Rural’. The DWMS investigation
includes the land between Gangemi Road and Kargotich Road, so that the effect on the subject land from
stormwater and flood management in this area is considered.
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Figure 1 Zoning Plan
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West Mundijong Urban Precinct DWMS

2 KEY ELEMENTS

The water management strategies for the subject land are based on best practice water sensitive urban design that
integrates sustainability and the provision of functional residential areas. The strategies will be achieved through
the synthesis of planning and design, with long-term collaborative management of the total water cycle. The plans
and design for the development are appropriate for the subject land’s development constraints, surrounding
environment and proposed land use. They also allow for sustainable longterm management of the assets so as to
maintain their intended function.

A summary of the Water Sensitive Urban Design (WSUD) elements that will be implemented within the development
to achieve best management practices are outlined below, and visually represented in Figure 3. These strategies
are to be further refined throughout the more detailed planning of the relevant Structure Plans and subdivision
processes.

DRAINAGE AND FLOOD MANAGEMENT STRATEGY

* On lot and off lot detention systems, combined with treatment systems such as swales and POS based
bioretention gardens will capture and treat stormwater flows.

*  Onlotstorage is to be in accordance with the Shire’s guidelines. Where required and subject to detailed design,
small lots may have a direct connection to the road network storm water system, after storage is exceeded on
the lot.

* A swale network within the road reserves and Multiple Use Corridors will direct and hold flows up to and
including the 1% Annual Event Probability (AEP).

. All flows leaving the site up to the 1% AEP event are to match the pre development rate.

. The current flood storage volume is to be retained principally within areas left at the same level. These will be
used for non-intensive land uses including Public Open Space (POS). There will also be some minor storage
within Multiple Use Corridors.

All storage is to have an outlet at the base to allow systems to drain completely, minimising any standing water.

. As per state policy, current all finished floor levels will be designed to maintain a clear separation of 300mm
between the habitable floor level and the 1% AEP event flood level, generated on site.

. As per state policy, all finished floor levels will be designed to maintain a clear separation of 500mm between

the habitable floor levels and the modelled 1% AEP event flood level of the Oakland and Birrega Main Drains
and any other relevant large waterway/flowline.

GROUNDWATER MANAGEMENT STRATEGY

. Inflows to the groundwater are to be treated through bioretention media and plants within the basins and
swales, to improve the quality of water prior to it entering the groundwater.

. The swale network, along with subsoil systems, where required are to be used to control the groundwater level
under road infrastructure, houses and other sensitive infrastructure.
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SUSTAINABLE WATER SERVICING
. Residential houses are to be encouraged to incorporate rainwater storage devices where practical.
* Alllots are to be connected to a potable reticulated water main to provide security of supply.
. Lots to be connected to mains sewage.
*  Awareness raising material on water saving measures is to be provided to lot purchasers.
* Landscaping of the POS areas is to utilise waterwise practices. These include basins/swales etc directly

watered by stormwater, minimal lawn areas and low/no irrigation areas planted with suitable native flora
species. Minimal sporting field areas are envisaged, further minimising required water use.

WATER DEPENDENT ECOSYSTEM MANAGEMENT

. New habitat will be created within the vegetated swales and bioretention systems that mimic ephemeral
wetlands and seasonal waterways.

. The Wetland system on Mundijong Road is to be protected by managing the stormwater, groundwater and
access within the subject land. The protection will reflect its final classification at the time of development

. The WSUD elements used on site will treat stormwater and groundwater, improving the water quality prior
to it entering downstream sensitive ecosystems.

. Flows rates to downstream sensitive ecosystems will be managed to predevelopment rates.

Liaison with relevant agencies including Peel Harvey Catchment Council is to be undertaken to achieve
suitable outcomes for onsite and downstream ecosystems.

MONITORING AND MAINTENANCE

. Pre development monitoring of groundwater is to be undertaken as part of the Local Water Management
Strategy (LWMS) and reviewed in relation to other nearby studies and groundwater records.

. Monitoring is to be undertaken through the construction phase of each stage for surface water and
potentially groundwater in relation to possible contamination.

. Post development monitoring is to consider surface and groundwater quality, ecosystem enhancement and
WSUD structural performance

IMPLEMENTATION AND GOVERNANCE

. Developers are to undertake detailed LWMS’s and Urban Water Management Plan’s (UWMP’s) to provide
the necessary information for management of water across the site.

. The Shire, Water Corporation and Department of Water are to continue to provide guidance, direction and
assistance so that the targets outlined in this report are able to be realised.
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West Mundijong Urban Precinct DWMS

3 GENERAL SITE CHARACTERISTICS

LANDFORM

The subject land is located on the eastern portion of the Swan Coastal Plain. As such the majority of the site is
considered Pinjarra Plain, which is generally relatively flat. A small area of the Bassendean Sand Dune system
occurs in the north east corner of the site.

Site topography can be characterised as relatively flat with a slope gradient of around 1 in 680 for the Pinjarra
Plain areas. The slope increases to approximately 1 in 400 on the sides of the small sand dune areas. The
general fall is to the west — north west with a high point of approximately 14m AHD in the south east corner (as
well as isolated areas along the Oakland Drain bund) and a low point of approximately 10m AHD in the north west
corner

There are some small shallow trapped lots that fill with surface water after winter rains. The historical clay pits are
currently being backfilled with suitable material.

There are numerous small farm drains and sub main internal Water Corporation Drains. The other major water
feature is the large Water Corporation Oakland Drain, which effectively forms a barrier to overland flow in all but
extreme rainfall events.

These features can be seen in Figure 4.

CLIMATE

The subject area is within a temperate Mediterranean climate of cool wet winters and hot dry summers. Average
rainfall since 1975, is approximately 830mm, with annual evaporation around 2080mm.

The effect of this climate, in conjunction with the terrain, means that there is a yearly seasonal rise in groundwater
during winter and early spring. There is also likely to be more flow in the on-site drains and pooling surface water

in isolated areas during the winter/spring period. Sporadic flows may also occur during summer storm activity
during warmer months

SURFACE GEOLOGY AND ACID SULPHATE SOIL CHARACTERISTICS

Soil Types

Due to being located on the eastern side of the Swan Coastal Plain the site is underlain predominately with
Guilford Formation Sandy Clays of alluvial origin. A small area in the north-east corner of the site is considered to
be Bassendean Sand (aeolian origin) over the Guildford Formation.

A more detailed assessment of the soils is as follows:

Seven of the sub-units belong to the Pinjarra Landscape Zone and two are associated with the Bassendean
Landscape Zone (Plate 3).

Pinjarra Landscape Zone

. 213Pj_P1d - Flat to very gently undulating plain with deep acidic mottled (or effectively duplex) soils.
Shallow pale sand to sandy loam over clay, imperfect to poorly drained and moderately susceptible to salinity.
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. 213Pj_P2 — Flat to very gently undulating sandplain with well to moderately well drained deep bleached
grey sands with a pale yellow B horizon or a weak iron-organic hardpan layer at 1- 2m. Desktop Environmental
Assessment — Various Lots Bounded by Mundijong Road, Kargotich Road, Leipold Road and King Road, Oldbury
Aurora Environmental WPL2019-001-ENVA-001_at V2 Page 12 of 44 13 March 2019

. 213Pj_P3 — Flat to very gently undulating plain with deep, imperfect to poorly drained acidic gradational
yellow or grey-brown earths and mottled yellow duplex soils, with loam to clay loam surface horizons.

. 213Pj_P4 — Poorly drained flats, sometimes with gilgai micro-relief and with moderately deep to deep
black, olive grey and some yellowish brown cracking clays and less commonly noncracking friable clays with
generally acidic sub-soils.

. 213Pj_P5 — Poorly drained flats, commonly with gilgai micro-relief and with deep black-grey to olive-
brown cracking clays with subsoils becoming alkaline.

. 213Pj_SWP6b — Very gently undulating alluvial terraces and low rises contiguous with the plain, with
deep moderately well to well-drained soils associated with prior stream deposits. Soils are uniform brownish
sands.

. 213Pj_P7 — Seasonally inundated swamps and depressions with very poorly drained variable acidic
mottled yellow and grey sandy duplex and effective duplex soils.

Bassendean Landscape Zone
. 212Bs_B1 — Extremely low to very low relief dunes, undulating sandplain and discrete sand rises with
deep bleached grey sands, sometimes with a pale yellow B horizon or a weak iron organic hardpan at depths

generally greater than 2m, Banksia dominant.

. 212Bs_B4 — Broad poorly drained sandplain with deep grey siliceous sands or bleached sands, underlain
greater at depths generally greater than 1.5m by clay or less frequently a strong iron-organic hardpan.

Phosphorus Retention Index

The Phosphorus Retention Index for the sites soils is likely to be low to moderate in the thin Bassendean sand
and high in the Guilford soils.

Infiltration/Permeability

The saturated permeability has not been tested for the subject land. The Guilford soil usually has a low
permeability and a perched high groundwater. The Bassendean sands usually display a high permeability, with
the groundwater sitting as a lens over the underlying Guilford soils.

Acid Sulphate Soils

The Acid Sulphate Soil (ASS) Risk Mapping shows that there is a moderate to low risk of ASS occurring within 3m
of natural soil surface but high to moderate risk of ASS beyond 3m of natural soil surface

CONTAMINATED SITES
There are no contaminated sites registered within the subject land. Works associated with backfilling the clay pits

is being carried out under guidance from DWER, with approval provided in 2018. The remainder of the site’s long
history of low intensity rural uses means the risk of widespread contamination is low.
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4 ENVIRONMENT

WETLANDS AND WATERWAYS ECOLOGY

The entire site is considered a Multiple Use Wetland (UFI 16021). Along the southern boundary a Conservation
Category Wetland (14817) sits within the Mundijong Road Reserve. This CCW extends along all of the southern
boundary except for a small portion on the western end.

While CCW are generally considered to be of high ecological value, much of this vegetation has been degraded
and contains a heavy weed load to the north of the Mundijong road pavement. The Oakland Drain is also likely to
have affected the wetland function north of the pavement, as well as increased the level of disturbance. South of
the road pavement, the vegetation tends to be of a higher quality. An investigation is being undertaken to determine
the potential for reclassification for the area north of Mundijong Road, given the current degraded nature.

While there are no significant natural waterways remaining within the site, there are a number of drains that transport
stormwater flow across the site. The main system is the Oakland Drain. This is generally bunded on the western
and northern side however does receive flows from both sides. Based on a site visit by Oversby Consulting in
September 2020, the Oakland Dain is generally devoid of significant native vegetation, however in some areas
there is a sparse covering of native tree species, predominately Casuarina obesa, Eucalyptus rudis and Melaleuca
rhaphiophylla. There have also been some basic tree plantings along the top of the earth spoil banks using a range
of Eucalyptus species. The base of the drain is predominately covered with pasture species and Watsonia
bulbilifera.

There are also a number of other smaller drains (see Figure 4), with some of these flowing north and eventually
into the Berriga Main Drain, which lies just to the north west of the subject land. These smaller drains are generally
covered with pasture grasses and environmental weed species. Where the drains are within the road reserves, they
do sometimes contain Casuarina obesa, Xanthorea species and other isolated native species and area of tree
plantings.

OTHER NATIVE VEGETATION

The only other native species within the subject land are scattered native trees including Eucalyptus rudis,
Casuarina obesa, Melaleuca rhaphiophylla and Corymbia calophylla. Most of the paddock/laneway trees are non-
local Eucalyptus species.

There is a small area of the southern boundary, where it adjoins Mundijong Road, that is mapped as Bush Forever.

There are no Threatened Ecological Communities within the subject land due to historical clearing and agricultural
activities. There are some mapped TEC’s on the southern side of the adjoining Mundijong Road Reserve.

FAUNA

Due to the lack of good quality wetlands and waterways within the subject land, there is unlikely to be fauna species
that specifically require this habitat type. There may be some sporadic use of the site by wetland/waterway
dependent fauna across the site to access the native vegetation within adjoining road reserves.
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5 GROUNDWATER HYDROLOGY

GROUNDWATER INVESTIGATIONS

The Department of Water and Environmental Regulation (DWER) has undertaken broad scale analysis of the
regions groundwater levels as part of Perth Regional Aquifer Modelling Systems (PRAMS) model development.
Hydrology and groundwater modelling, with a focus on the Lower Serpentine Regional Model (2008) has also been
undertaken. A review of DWER’s minimum contours as depicted in Figure 8 was also considered, to confirm general
flow direction.

This information was analysed, in conjunction with LIDAR as well as analysis of groundwater levels in DWER nearby
bores and indicative groundwater contours produced as part of the adjoining industrial DWMS. There are four
bores in or near the study area that have groundwater level information which were also analysed. These are:

e 61410148 - located on the southern border of the study area, near the south east corner;

e 61410130 - located 400m west of the south west corner of the study area;

e 61410131 - located approximately. 800m north of the northwest corner of the study area; and
e 161410151 - located 750m north of the northeast corner of the study area.

Bore 41410148 had a 2020 peak of 7.427mAHD with a maximum of 14mAHD. The bore however is likely highly
influenced by the adjoining Oakland Drain and its drawdown affect., Bore 61410151, showed a 2020 level of
16.9mAHDwhich is close to the maximum recorded of 17.18mAHD and also matches with the regional PRAMS
modelling Generally, over much of the subject land, it is likely that the superficial groundwater will rises until it is
intercepted by the drainage network or the low areas of the surface then runs off. This limits further rise.

From this information, and visual site investigation during August 2020, indicative groundwater conditions for the
site were determined. To be conservative, the site is assumed to have groundwater at approximately 200 -400mm
below the surface, except in the areas indicated blue in Figure 4. This highlights the inundated areas. There may
also be small areas of greater separation due to the low sand dunes and localised effects of the drainage network.
The groundwater is moving generally in a westerly to north westerly direction, in keeping with the general fall of the
land. There is likely to be localised drawdown around the onsite drains. Groundwater levels are to be obtained as
part of the development of the LWMS for the subject land, allowing for refinement of maximum groundwater levels.

Groundwater quality has not been analysed in detail for the subject land. Due to the current land use and soil types
present, it is likely that the nutrient levels of the groundwater will be elevated compared to forested catchment areas.
This has the potential to currently impact on wetlands and river systems both adjoining and downstream of the
subject land.

AQUIFER AND ALLOCATION INFORMATION

The subject land is within the Byford 2 sub area.

The DWER was contacted in October 2020 regarding groundwater availability for the subject land. The Yarragadee,
was noted as having no allocation. The Perth-Cattamarra Coal Measures had no current allocation limit, the Perth
Leederville had approximately 35% allocation available and the Perth-Superficial Swan had some allocation, noting
that the yield rate may be low in some locations, especially towards the east. This means there is potential
groundwater resources that may be used within the development. Applications will need to be made to the DWER
at later stages of planning to ascertain the actual water resources available at that time, and in which aquifer. Should
allocations not be readily available, then trading will be undertaken to secure an allocation.

It should also be noted that the thickness of the superficial aquifer is generally thin and may contain clay and colluvial

sediments being so close to the scarp. This may impact on the daily yields available due to a reduced hydraulic
conductivity.
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6 PRE-DEVELOPMENT SURFACE WATER HYDROLOGY

SURFACE WATER FEATURES

The subject land is within the Birrega Main Drain and Oakland Main Drain Catchments.

Due to historical drainage works, the majority of the site now drains to west and north via farm drains and small
Water Corporation subdrains. The exception to this is the land to the east and south of the Oakland Drain, which
feeds the Oakland Drain system.

FLOODING OF THE SITE

Large parts of the existing site are impacted by regional flooding from the Birrega and Oaklands main drains, as
shown in Figure 10. This flooding has been determined through detailed flood modelling undertaken by the
Department of Water and Environmental Regulation (DWER) and is considered fit for purpose for the current level
of planning. Flooding within the site, as determined by this modelling, is generally less than 0.5m deep. There are
2 main exceptions to this, with these being:

a) to the east of the Oakland drain, near Kargotich Road. This is caused by flood water spilling out of the
Oakland Drain,

b) and in the north west corner of the site, flood waters of the Birrega main drain flood back into the site. The
other localised deeper areas are associated farm dams and the former clay quarry, which is currently being
backfilled.

Both the Oaklands and Birrega main drains have informal elevated levee bunds along their western (and northern,
in the case of Oaklands main drain) sides. These bunds are formed by spoil from the original excavation of the
drains and have been increased over time with dredged spoil during maintenance activity.

During major flood events, floodwater from the drains and from adjacent land that cannot be accommodated in the
drainage channels tends to build up on the un-leveed side of each drain leaving the western side relatively free of
flooding. However, there are a number of locations where the informal levee banks will be breached by predicted
flood levels, and other locations where there is potential for levee failure. In these locations, floodwaters may leave
the drains and flow west to north west across adjacent land.

In the study area, the western levee bank of the Oaklands Main Drain is predicted to breach causing floodwaters to
traverse the north eastern corner of the site. Additionally, the north west corner of the site, and portions of the site
to the east and south of the Oaklands main drain are impacted by flooding associated with the main drains. The
current DWER flood mapping takes into account the likely breaching of the informal levee banks.

DRAINAGE NETWORK

The predevelopment drainage model has been constructed based on original design drawings of the drains.
Typically, the drains are steep sided (1:1.5) and 2m wide at the base with depths varying from 1-2m. A hydraulic
roughness of 0.025 has been applied in the predevelopment model consistent with the Water Corporation design
calculations although a lower hydraulic roughness of 0.015 has been applied at culverts.

Subcatchment delineation

Modelled subcatchments have been delineated for the site based on analysis of LIDAR elevation data coupled with
drainage layouts provided by the Water Corporation.

Broadly, the majority of the site may be considered as a single catchment draining to the north west and feeding
into the Birrega main drain via Birrega Sub-drain C1. The remainder of the site, to the east and south of the Oaklands
main drain drains into the Oaklands main drain at various locations along its path.
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The Birrega main drain catchment has been divided into smaller subcatchments for modelling purposes to align
with drainage information provided by the Water Corporation. This has produced eleven culverted connections from
the site crossing Leipold Road to feed into Birrega Sub-drain C1. These can be seen in Figure 14.

A review of Streetview mapping along Leipold Road was undertaken to review these locations and all were
observable, although the condition of these culverts and degree of blockage could not be established by this method
and a survey of these connections is recommended as part of later detailed design.

The model has been constructed to terminate on discharge into the Birrega main drain and includes two external
catchments to the north connected to the Birrega Sub-drain C.

Rainfall

Rainfall for design events were developed using ARR2016 and BoM IFD ensemble methodology resulting in an
ensemble of 10 rainfall simulation events for each design storm. Ensembles were generated for 1EY, 50%, 20%
and 1% AEP events of 30min, 1hr, 3hr, 6hr, 12hr, 24hr and 72hr durations. Ensemble runs were analysed to
determine the event resulting in the median peak flow from the site for each duration and the maximum of these
was selected for presentation as the critical event for this study.

Runoff parameterisation

Australian Rainfall and Runoff (ARR2019) provides spatially distributed recommendations for initial and continuing
loss rates for application in pervious areas of rural catchments. For this site, the recommended rates are:

* Initial loss — 30 mm

* Continuing loss — 2.9 mm/hr
ARR2019 also recommends that impervious areas are allocated initial losses of 1-2mm and zero continuing loss.
For the predevelopment model of this site, catchments have been parameterised based on these rates with an
estimated 20% impervious area allocation which accounts for roads, roofs, hardstand areas and direct rainfall into
drains. A full summary of parameters applied in this study is presented in the West Mundijong Urban Precinct
Hydrological Modelling 2020 (Drainage Report) in Appendix A.
Validation with floodplain mapping
Predevelopment modelling results for larger design events (20% AEP and 1%AEP) have been compared to DWER
floodplain modelling of the site to review the model’'s performance in simulating these larger events. A summary of
predevelopment simulation results compared to DWER floodplain modelling information is presented in Table 2.
The calibration and modelling also includes a backwater effect from the Main Drain with the levels being 11.2mAHD
and 11.4mAHD for the 20% AEP and 1% AEP respectively.

The comparison can be seen in Table 2.

Further details related to the modelling can be found in the Drainage Report (Appendix A)

SURFACE WATER QUALITY

There has been no surface water quality testing. It is likely that the water quality would have moderate nutrients
due to the majority of the site being active broadscale farmland.
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Table 2 Predevelopment flows and flood levels

Event/Location

50% AEP (3hr#6/7)
Sub-drain C1 outlet

Sub-drain C1a outlet
Sub-drain C1b outlet

Sub-drain C1c outlet

20%AEP (1hr#1/2)

Sub-drain C1 outlet
Sub-drain C1a outlet

Sub-drain C1b outlet
Sub-drain C1c outlet

1% AEP (6hr#1/10)
Sub-drain C1 outlet
Sub-drain C1a outlet
Sub-drain C1b outlet

Sub-drain C1c outlet

Peak flow
WC design Site model
4.8 3.45
0.3 0.36
1.4 1.32
n/a 1.29
DWER Model Site model
n/a 4.69
n/a 0.50
n/a 1.82
n/a 1.68
DWER model Site model
n/a 8.83
n/a 1.03
n/a 4.41
n/a 2.19

Top water level

WC design
9.7

11.3
11.6

n/a

DWER Model
10.82

11.44

11.82
10.67

DWER model
11.48
11.72
11.85

11.43

Site model
9.62

11.19
11.48

9.22

Site Model
10.65

11.50

11.74
10.63

Site model
11.64
12.91
13.10

11.57

1L

Oakland Main Drain within Subject Land
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7 SURFACE DRAINAGE MANAGEMENT STRATEGY

The key objectives for surface water management of the site are to:

. Manage the water quality leaving the site to protect downstream natural systems

. Protection of infrastructure, human life and assets from flooding and inundation

To achieve these objectives the surface water generated from future roads and lots is to be managed for both flow
rates and water quality. This will include the following design strategies.

Stormwater Flows

. Management of post-development flows to match the pre-development scenario up to and including the
critical 1% AEP storm event.

. Flood flows associated with these drains are not to be interrupted, including overland flows.

Stormwater Detention and Conveyance

. A combination of vegetated detention swales and POS basins may be used throughout the subject land,
with outflows controlled to peak pre- development flow rates. Indicative locations of the swale network are shown
on Figure 11, however these may be modified as part of detailed design.

. Floodplain storage volumes of the Oakland and Birrega Main Drain are to be maintained.

. The MUC and internal road network will be used to convey peak 1% AEP flows through the subject land
via overland flow, in conjunction with the pipe and swale network.

. Piped drainage within the road network and the MUC will be used to convey the 20% AEP storm event.
Infrastructure Protection Measures

. All finished flood levels are to be set a minimum of 300mm above the adjoining road level and flood levels
generated within the subject land as per current state policy.

. Finished Floor levels of all habitable buildings are to also be a minimum 500mm above the 1% AEP flow
level of the relevant Oakland Drain and Birrega Main Drain systems or any other relevant waterway/flood area as
per current state policy..

. All buildings are to be set a minimum of 200m from the Oakland drain bank, so as to minimise potential
impacts in the event of a levee failure.

. Oakland Drain
. The Oakland Drain may be enhanced by the Water Corporation as part of detailed design. This is to be

negotiated with Water Corporation and be in line with their Drainage for Liveability guidelines. Any changes are to
be modelled so that the relevant flood effects are taken into account.
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POST-DEVELOPMENT STORMWATER MODELLING

Indicative post-development catchment boundaries, discharge points and storage areas are shown in Figure 14.
Catchment boundaries were estimated using the layout shown, in conjunction with pre-development catchment
boundaries.

Post-development modelling was completed using a 1-dimensional hydrological and hydraulic model (InfoWorks
ICM software). The peak 1% AEP allowable discharge rates presented in Table 4 were modelled based on pre-
development catchment boundaries and the known flood modelling of the 2 main drains. The modelling is based
on drainage infrastructure information provided by the Water Corporation including drain layouts, cross sections,
invert levels and design flows.

Drainage network

The post-development drainage model assumes retention of the existing main drainage layout with drains converted
from steep sided trapezoidal drains into vegetated swales embedded within multiple use corridors. The vegetated
swale have been extended into the development area to provide for connection of all post-development sub
catchments.

A hydraulic roughness of 0.035 has been applied to channels in the post-development model consistent with
vegetated swales and a lower hydraulic roughness of 0.015 has been applied at culverts.

The water is detained within the MUC via a combination of control orifice outlet pipes (for the 20% AEP) and a
combination of the pipe and overflow weir to control the 1% AEP.

Figure 12 presents a representation of the modelled cross-section for a vegetated swale.

Rural main drains such as Birrega and Oaklands were originally designed to achieve the Water Corporation’s rural
drainage license condition which requires that flooding of surrounding land should recede within 3 days. Typically,
this resulted in drains being designed to convey a storm approximately equivalent to a 2-year ARI event (50% AEP
used as surrogate). Design drawings supplied by the Water Corporation for the Birrega Sub-C1 drain, which runs
along Leipold Rd and is the main receiving drain for runoff from the site, identify that the drain was designed for
flows of 5 m3 per 1000 hectares with a Manning’s roughness of 0.025. Design flows for the predevelopment and
the post development flows to match are shown in Table 4.

Table 3 Storage for each Catchment’s MUC systems to achieve required post development flow

rates
Location Maximum detention volumes (m?3)
20% AEP 1% AEP
Sub-drain C1a 500 3,200
Sub-drain C1b 35,400 149,500
Sub-drain C1c 38,500 153,000

Storage in the MUC and adjoining road (potentially) for each post-development catchment were sized based on the
peak 1% AEP allowable discharge rate. Subsequently the peak 20% AEP outflow rates were calculated as a result
of sizing the detention storage available. The storages can be seen in Table 3 with the shape of the storage shown
in Figure 12.

To be conservative the other storage (likely to be on lot soakwells, and POS bioretention gardens) was included as

an initial loss of 10mm, with a continuing loss of 2.9mm/hr. The actual storage outside of the MUC will be refined
as part of future detailed design
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Table 4 Comparison of Pre and post development flows and flood heights

Event/Location Predevelopment Post-development

1EY (6hr#8) Peak flow Top water level Peak flow Top water level
ISub-drain C1 outlet 3.12 9.57 2.66 9.42

Sub-drain C1a outlet 0.32 11.12 0.29 11.10

Sub-drain C1b outlet 1.17 11.42 1.04 11.41

ISub-drain C1c outlet 1.16 9.20 1.44 9.28

50% AEP (6hr#8)

Sub-drain C1 outlet 3.45 9.62 3.07 9.51
Sub-drain C1a outlet 0.36 11.19 0.33 11.18
Sub-drain C1b outlet 1.32 11.48 1.11 11.48
ISub-drain C1c outlet 1.29 9.22 1.55 9.30

20% AEP (3hr#5)

ISub-drain C1 outlet 4.69 10.65 4.67 10.64
Sub-drain C1a outlet 0.50 11.50 0.62 11.55
ISub-drain C1b outlet 1.82 11.74 1.19 11.77
Sub-drain C1c outlet 1.68 10.63 1.57 10.63
1% AEP (3hr#1/8)

ISub-drain C1 outlet 8.83 11.64 7.77 11.60
ISub-drain C1a outlet 1.03 12.91 1.00 12.41
ISub-drain C1b outlet 4.41 13.10 4.17 12.56
ISub-drain C1c outlet 2.19 11.57 2.05 11.47

Flooded width varies (typ. 26m)

1% AEP__

adleigll e ke

20% AEP
Varies
(typ.2m)

Figure 12 Modelled vegetated swale cross section
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SURFACE WATER QUALITY MANAGEMENT

Detention and treatment for small (approximately the 1 EY events/ first 15mm) will involve a variety of on-lot and
road systems. This combined system will focus on both flow control and water quality management.

On Lot Treatment

It is proposed that individual lot owners will provide storage on each lot for lots over 350mm2 or as determined in
consultation with the Shire at the time of detailed design. This storage will assist with the treatment of stormwater
at a lot scale, as well as allowing relatively clean rainwater from rooves to be infiltrated.

Bioretention Systems

In general, flows will initially be directed from the road surface to the kerb line, which would discharge to bioretention
basins in the POS or potentially swales (see below). This will depend on the location and design of each catchment.
The exact treatment type is to be determined as part of future detailed design

Bioretention systems are to be designed according to the latest FAWB Adoption Guidelines for Filter Media in
Biofiltration Systems and the Stormwater Management Manual for WA design guidelines. The bioretention gardens
are to be sized to a minimum 2% of each connected impervious catchment. Plant species are to be as per the
Vegetation guidelines for stormwater biofilters in the south-west of Western Australia.

The gardens will be designed to assist in the removal of nutrients, sediments and other potential contaminants from
stormwater as the water infiltrates through to groundwater.

Swales

The vegetated swales, within the MUC will also form part of the treatment train. Some of these may function as
bioretention swales, especially where flows are small. The swales will slow water down, and in combination with
the biological functioning of the plants and associated biofilms, this will allow for sediment and litter settling and
nutrient absorption. The swales will mainly be planted with locally native species and suited to riparian habitats.
Vegetated swales typically have a capacity for a 25-50% reduction in nutrients. Indicative swale locations can be
seen in Figure 11.

FLOODPLAIN STORAGE AND FLOODWAY FLOW PROTECTIONS

In response to current floodplain mapping shown in Figure, 10 the layout for the site has been set out to manage
the areas of regional floodplain storage as described below and presented in Figure 13. The recommendations
include the investigation area to the east so as to drive a more wholistic approach to water management in the local
area. All flood management is to current state policy and available DWER floodplain mapping. Any future changes
to this information will be reflected in future detailed design.

These are summarized as follows:
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Area A.

On the eastern edge of the site, it is likely that any future large lots will have buildings elevated on pads to prevent
inundation of dwellings, rather than wholescale filling. Dwellings and other buildings should be setback a minimum
of 200m from elevated portions of the Oaklands drain levee bank to prevent impacts from sudden breaches or levee
bank failures.

Area B.
Area B contains areas where there is a need to maintain both floodplain storage and flows. These areas are :
. in the north west corner of the site (associated with the flow of water down the Birrega Main Drain)

. the north east where there is the most likely topping of the Oakland main drain and subsequent flow over
the site through areas marked A,

. to the south east of the Oaklands Main Drain, where water backs up from flood flows down Oakland Drain

Provision has been made for POS to be located in the Birrega flooding area (within the subject land) to generally
align with existing floodplain mapping. In the north east portion, the flood storage has been stretched into a Multiple
Use Corridor along the southern side of Leipold Road.

For the Oakland Drain flooding in the south east, the final land use, including flood storage areas is to be determined
as part of the detailed design of this portion of land, noting that the rural use is unlikely to change and this area is
outside of the current subject land.

The final configuration of these areas may change, subject to detailed flood modelling as part of detailed design.
These areas are to be set aside to allow flows to traverse across them, as well store flood waters.

Area C.

In the south west corner, south of the Oaklands Main Drain, The layout is to be determined subject to detailed flood
modelling as part of detailed design. It is noted that there are areas of floodplain storage currently within this location,
that are required for the overall functioning of the Oakland Drain system. The exact areas of development and filling
will take these flood storage aspects into account.

Remainder of Subject Land

It is proposed that other portions of the site will be fully developed with urban land uses including filling to provide
0.5m separation from regional flood levels, with on-site management of stormwater and provision of appropriate
volumes of on-site flood detention storage.

Flooding observed in these portions of the site is principally the result of local rainfall and will be managed in a new

drainage system to be constructed as part of the developments on-site stormwater strategy. The Multiple Use
Corridors assist with replicating the minor flood storage within this area
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8 GROUNDWATER MANAGEMENT

The focus of groundwater management for the development area is to maintain groundwater as close as possible
to existing average maximum levels, which has been defined as the Controlled Groundwater Level (CGL) for the
site, while maintaining adequate separation from infrastructure. There may be some minor modification of
groundwater levels within the site; however, the areas that potentially feed the Conservation Category Wetland
south of Mundijong Road will be maintained at levels that support key wetland functions. It is noted that the Oakland
Drain’s position limits the influence of the subject land on this southern wetland.

Furthermore, groundwater will be managed to achieve a high water quality.

INFRASTRUCTURE SEPARATION

Appropriate separation between lot levels, roads and other critical infrastructure and the CGL will be achieved
across the entire subject land. The separation will be achieved through three main methods: use of porous, clean
fill along with open swales and where required, sub-soil pipes.

The distance between road sub-soil pipes will be determined by the permeability and depth of the fill within that
section of the development.

Swales as shown in Figure 11 and 14 will be alongside the road reserves and within the Multiple Use Corridors.
The swales will generally be set at the CGL level and will assist in groundwater control. Subsoil drains would also
discharge at just above the CGL level to the swales to ensure the subsoils remain free draining between storm
events.

More detailed level monitoring is required as part of the Local Water Management Strategy to determine the current
AAMGL. From this an informed CGL can be created for the subject land. Water quality monitoring may also be
undertaken as a precautionary measure at least once, given the previous agricultural land use which is likely to
have influenced nutrient levels within the groundwater. Should any adverse finding be noted, a more detailed quality
monitoring regime can then be determined.

By maintaining the groundwater at a level similar to the current average maximum levels, the development will have
minimal impact on the groundwater dependent ecosystems that exist within the Mundijong Road Reserves and
further south. Groundwater will still be fed into the wetland systems and the receiving drains, both by the MUC and
through direct transmission through the soil profile.

GROUNDWATER QUALITY

Groundwater quality will be maintained and protected using WSUD (as outlined in Section 6) and appropriate
landscaping. The former will treat stormwater to remove excessive pollutants prior to discharge to the soil profile
and ultimately the groundwater. The landscaping will also employ strategies that limit the nutrients applied so that
excessive nutrients are not leached through to the groundwater. This will include the timing of nutrient applications
and the irrigation regime that accompany them, allowing for the nutrients to then be taken up by the vegetation,
rather than moving through to the groundwater.

Advice will also be provided to lot purchasers on Nutrient wise gardening to assist with minimising nutrient leakage
from private lot areas.
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USE OF GROUNDWATER

Groundwater is the most likely source of irrigation of the POS areas. There is currently allocation available below
the subject land, in the Leederville and Superficial Aquifers. An allocation will need to be obtained via DWER
licencing for any groundwater usage. Should there be no free allocation at the time of development, groundwater
trading may be undertaken to secure a groundwater source. The groundwater quality should also be checked to
make sure it is both suitable for the plants being grown and that there are no potential contaminants that are not
suitable for public areas

Ordinary Council Meeting - 11 De:




10.1.7 - Attachment 1

West Mundijong Urban Precinct DWMS

9 SUSTAINABLE WATER SERVICES STRATEGY

SEWER

There is no existing wastewater infrastructure in the surrounding area. The Water Corporation’s current wastewater
planning extends from the scarp and stops at the future Tonkin Highway reserve. As expected, there is no
wastewater planning over this as site due to its current planning status.

Water Corporation have confirmed that the nearest wastewater pumping station will be located on Scott Street,
approximately 1.8 km to the north east. This pumping station (type 90) services land to the East of the Tonkin
Highway extension. This pumping station is on the Water Corporation Capital Investment Programmed with funding
scheduled for the firth year. The Water Corporation confirmed its long term ultimate planning for the region details
a large Type 1000 relay pumping station on Scott Street. This will convey effluent west to either Rockingham or
Kwinana treatment plants. The timing of this is unknown. The pumping station will service a significant area, likely
to include suburbs from Byford to Serpentine. Its catchment is expected to cover this site due to its very close
proximity. The Water Corporation has secured a parcel of land to the west of the Tonkin Highway extension A
service corridor will be required along Mundijong Road for its pressure main. A standard wastewater gravity network
will be established within this site as typical for an urban development.

As planning for the site progresses, a more detailed assessment of the sewer can be undertaken. An indicative
sewer layout and pressure main is shown in Figure 15 including the location of the pump station.

More detailed information can be found in the Infrastructure and Engineering Constraints Assessment

POTABLE WATER

The Water Corporations Serpentine Trunk Main (1370 and @1220) runs north-south through the centre of the site
and conveys water into the metropolitan area. These are primary Water Corporation assets and are located within
a dedicated service corridor. The Water Corporation also has a @1065 steel water main that extends west from the
Serpentine Trunk Main along Mundijong Road. It is expected these mains will remain.

As the site falls outside of the current planning area, the Water Corporation does not have any detailed water supply
concepts. Discussions with the Water Corporation confirmed there are two potential options to provide a water
supply for the site. Those being a connection to the existing large water mains or establishing a tank on the scarp
to supply the greater area. The Corporation acknowledged the tank option is more likely. As part of the tank option,
it is expected a distribution main will extend to the site with reticulation connections servicing the development. It is
also likely this distribution main will connect into the existing Mundijong network to reinforce its water supply plus
service the proposed Industrial land development cell.

A normal water main network will be established within this site as typical for an urban development.. A preliminary
water servicing concept has been developed and is shown in Figure 16.

NON POTABLE WATER SUPPLY

Non-potable water may be utilised within the subject land, predominately for POS irrigation. The water source is
likely to be groundwater. If there is no allocation of groundwater freely available at the time of application (noting
that there is currently allocation in the Leederville and superficial aquifer), a licence will be sought via trading. This
is to be undertaken as part of detailed design, with the exact volume determined as part of what water can be
accessed through trading and a landscaping concept plan. The initial assessment will be undertaken as part of the
LWMS.
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10 WATER DEPENDENT ECOSYSTEMS MANAGEMENT

There are two main focuses for the management of water dependent ecosystem (WDE) as part of the subject land’s
future development: firstly assessment and management of the adjoining Conservation Category Wetland (UFI
14817) on Mundijong Road and secondly to treat water prior to discharge into this system and other downstream
systems.

Secondly, there will also be the creation of new WDE habitat across the site. This includes the bioretention gardens,
and vegetated swales within the Multiple Use Corridors. There is a potential for enhancement of the Oakland Main
Drain, subject to Water Corporation approval and detail design. Any enhancement works would need to prove that
flow and flood management aspects can be maintained.

ON SITE WATER DEPENDENT ECOSYSTEM CREATION

Swale network

Swales are to be designed to act as ephemeral streams and provide habitat values for generalist fauna, especially
avifauna and herpetofauna. This can be achieved through the use of native species for the plantings and the
creation of a variety of habitat types for a range of riparian fauna.

Infiltration Systems

POS based bioretention gardens constructed as part of this development will provide some ephemeral wetland type
habitat to generalist wetland and riparian species. The construction and planting of these structures can maximise
this effect through shaping to create various zones and the use of locally native plants. This can be complemented
by utilising native plantings in surrounding streetscape areas.

As such these areas can act as areas for future colonisation by a variety of small fauna and assist with fauna
movement between larger natural systems that are being retained on the site and in the surrounding wetland areas.
The bioretention garden areas are to include both an understorey of sedges and rushes as well as an overstorey
of wetland shrubs. In larger systems, trees may also be incorporated. Species should be chosen from the Vegetation
guidelines for stormwater biofilters in the south west of Western Australia, or similar publications.

Oakland Drain

The Oakland Drain could potentially be enhanced to suite the future urban form using the principles set out in the
Water Corporation’s Drainage for Liveability guideline. The focus would be on those areas within the denser urban
form. The works may include a path network, suitable understorey and larger trees, as well as appropriate sediment
control structures, which also increase habitat diversity. Any works need to take into account the requirement for
the levee bank to be retained and potentially strengthened to reduce potential flood risks.

In the eastern portion, that is within the low density transitional zone, the focus would be on revegetation with
appropriate species and protection of the bund wall.

Negotiations are to be undertaken with Water Corporation on appropriate works as part of future detailed design.
Any potential works will need to be modelled to so that the flood impacts are taken into account with any future
development.
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Conservation Category Wetland Buffer.

The Conservation Category Wetland (UF14817) on the southern boundary has been provided with a buffer as part
of the Oakland Drain POS strip. The wetland quality is currently being investigated to determine its true
classification north of Mundijong Road, noting its currently degraded state. The final agreed buffer would be
designed to allow for the functioning of the wetland system by managing the flow of water from the development
into it. It is noted that the general slope of the land is away from this wetland and there is currently a levee bund
stopping water entering the drain and adjoining wetland from the subject land. Flows from the proposed residential
area, will also generally slope away from the Oakland Drain, meaning there will continue to be little flow of water
toward the wetland area. Future detailed planning is to outline appropriate access management, weeds and litter
control between the residential area and the wetland. This would be based on the qualities within the wetland
currently as well as the fact that there is a drain located between the wetland and the development area. This would
likely be achieved through appropriate fencing, access track and revegetation. Given the location of the Oakland
Drain, the buffer may be incorporated into a potential Drainage for Liveability system.

MOSQUITO MANAGEMENT

To ensure that the proposed drainage system does not hold standing water unnecessarily over the spring and
summer months, all bioretention gardens are to be designed to ensure that drainage flows will be infiltrated in
accordance with the design objectives for WSUD. This will minimise the likelihood of still ponding water being
present during mosquito breeding times.

No permanent still water bodies are proposed for the project, which will reduce the chance of mosquitos breeding
in the subject area. Some swales may contain a base flow through spring, however the flowing nature of this water
will assist within minimising opportunity for mosquito breeding.

A Mosquito Management Plan is to be undertaken as part of future detailed design to outline appropriate
management actions to minimise the risk of mosquitos.
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Figure 17 Water Dependent Ecosystem Management Plan
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11 MONITORING & MAINTENANCE

PREDEVELOPMENT GROUNDWATER

Pre-development superficial groundwater monitoring for the subject land is to be undertaken as part of the LWMS.
This would be by the construction of a bore field across the site. These should be monitored monthly between April
and October and 3 monthly between November and March for 2 years (2 seasonal peaks) to determine level
changes as well as maximum water levels. This will be analysed in comparison to long term nearby DWER
groundwater bores to determine a suitable Annual Average Maximum Groundwater Level. An initial quality
monitoring round may be undertaken within the first winter. Based on the initial results found, a more detailed
monitoring program for water quality can be produced if there are any significant water quality concerns.

PREDEVELOPMENT SURFACE WATER

Surface water monitoring for water quality is not considered necessary, given there are no natural flowing water
systems or spring groundwater found within the site. The rural landuses are typical of the area and are likely to
have moderate nutrient runoff and limited other contaminants, as is common from rural areas.

CONSTRUCTION PHASE

Installation of drainage control structures ahead of the construction phase of the development will be utilised. This
will include the use of water sensitive urban design techniques such as sediment curtains, hydro mulching and
temporary detention basins to maintain the quality of the water leaving the development area during construction.
The bioretention gardens, swale network and basins will be monitored for any damage, including compaction,
sediment build up, oils, and litter during and at the completion of construction to ensure the structure’s effectiveness
is not diminished. Sediment and litter on roads will be monitored, with removal completed as necessary with street
sweeping. To minimise issues with degradation of vegetated treatment systems, it is recommended that planting
should be delayed until the risk of high sediment loads has passed. Construction monitoring and maintenance
regimes are to be developed as part of the LWMS and finalised within the UWMP.

POST DEVELOPMENT

The post development monitoring and maintenance regimes will depend on the treatment trains incorporated into
the development and likely risks to on site infrastructure and nearby ecosystems. The following provides guidance
on the targets and likely process to be undertaken. Full details are to be included in the UWMP. Any monitoring
program should seek guidance from the Local Government, Water Corporation and Department of Water and
Environmental Regulation, so that it considers all relevant aspects and requirements at the time of development.

WSUD Structural Performance Monitoring

Performance monitoring of WSUD elements will be completed to ensure the system is working effectively. Indicators
will be used as a cost effective method to evaluate the adequacies of WSUD performance. It can be assumed that
if the WSUD elements operate in accordance to design then the desired management objectives are being met.

The key WSUD elements to be monitored will include:

. Ensuring the inlet and outlet structures are free of debris

. Vegetative cover of the systems is maintained,;
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. Sediment build up is not impeding the functionality

. Erosion is not present;

. Soils are not compacted;

. Litter is removed;

. Excessive hydrocarbons are not present in the system;

. Weeds controlled;

. Infiltration of stormwater is maintained to reduce standing water (in non-wetland systems);
. Flows are not excessively detained;

. Stormwater pipes are flowing freely;

. Gross Pollutant Traps, where used are functioning and are not blocked; and
. Subsoil pipes are flowing freely.

Compared to traditional engineered structures for stormwater runoff management, the WSUD elements require
different routine maintenance and these are generally of a landscape maintenance nature. The most common
maintenance is the removal of weeds, debris and siltation. The most time intensive period of maintenance for a
vegetated WSUD system is during plant establishment (which typically includes two growing seasons), when
supplementary watering, plant replacement and weeding may be required. The WSUD elements will be constructed
and utilised in different stages so that the functions of the WSUD elements are protected from elevated pollutant
loads generated from a developing catchment.

It is recommended that vegetated WSUD elements are monitored by personnel with floristic knowledge and/or
qualifications and be capable of identifying invasive species within the natively vegetated WSUD systems.
Furthermore, personnel in charge of monitoring should have a good understanding of principles and the functional
design of the WSUD elements and the treatment system.

The drainage piped network will also require maintenance to make sure they continue to function as designed. This
will include rodding, removal of sediments and other debris, as well as the replacement of broken components due
to general long-term corrosion and wear.

Maintenance inspections should be conducted after significant storm events (mobilised sediments and coarse
material). Inspections should focus on ponding time for the different systems, unequal surface flow distribution and
scouring.

A key focus should also be on the control of litter and sediment that is often generated during the house/building
construction phase. This is the most common time when systems are degraded or fail, due to large volumes of
pollutants such as non-biodegradable litter, cement fines, direct vehicle compaction, sand movement and other
sedimentation issues. Compliance aspects will need to be discussed with the Local Authority, so that rectification
of the source problem can be achieved.

REPORTING

All information collected from the monitoring programs should be recorded and provided in a report, prepared by
the developer, to the Department of Water and Environmental Regulation and Local Government. The report will
compare monitoring results with target design and performance criteria to ascertain what, if any, actions may be
required, and will provide ongoing assessment of the suitability of monitoring and reporting strategies. If a trigger
value for a contingency action is reached, a more detailed report on the occurrence, its impact and proposed action
to prevent recurrence is to be compiled by the developer and submitted to the Local Authority and Department of
Water and Environmental Regulation. After 2 years of monitoring for the relevant Stage by the developer, the local
authority will become responsible for any further monitoring they wish to undertake

Ordinary Council Meeting - 11 De:




West Mundijong Urban Precinct DWMS

Table 5

Monitoring requirements
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Function

Item to Monitor

Purpose of Monitoring

Trigger for Immediate Action

Maintenance Action Required

Monitoring Frequency

Responsible Authority
(Timeframe)

PRE - DEVELOPMENT

Determine AAMGL of superficial

Water monitoring Groundwater groundwater NA NA Approx monthly winter/spring, Developer
quarterly through summer
/autumn For 2 years
CONSTRUCTION PHASE & POST-DEVELOPMENT
Structural Design Systemsare constructedtoengineerdetailed System constructed differs todesign Remedial work to rectify system to meet design During and after Developer

Drainage
Management
Systems (includes
traditional and
WSUD systems)

design specifications.

specifications.

specifications.

construction

Structural Effectiveness
(inlets, traps and outlets)

Inspection for debris, litter and sediments
surrounding structural components.

Debris, litterorsedimentscausingblockages or
impairingfunctions.

Remove any debris or blockages. Inspect system
for any erosion related issues.

Every 3 months

Developer (2 years) until
handover to Local
Government

Erosion

Inspection for erosion.

Presenceofsevereerosionorerosion
impairing functions.

Investigate, identify and rectify the cause of the
erosion. Replace filter media as required.

Event based (mobilisation of
sediments) and a minimum of
every 3 months

Developer (2 years) until
handover to Local
Government

Sediment Build Up

Inspection for sediment accumulation within
pits, on the surface of bioretention systems and
within basins.

Accumulation of large volumes of sediments
and/or silts in pits or on the surface
(according to Shire standards).

Investigate, identify and stabilise cause of sediment
source. Remove accumulated sediments and
replace filter media or plants removed.

Event based (mobilisation of
sediments) and a minimum of
every 3 months

Developer (2 years) until
handover to Local
Government

Investigate cause of compaction. Iflocalised, remove
top500mm offiltermedia, breakup thefilterand

Developer (2 years) until

Compaction Inspection of filter media for compaction. V\éa_\terrtemta_uns por:dlng ::t)nger:han de3|gtned N | thenreturnto system without any compaction. If Every 3 months hacr;doverto Local
ioretentionsystemafterastormevent. extensive seek expert advice. overnment
. Weed . highlv i . it Manual removal or targeting herbicide application, Developer (2 years) until
Weeds Inspection for the presence of weeds. eeds are noxious or highly |n0vaswe orli with waterway approved products. Every 3 months handover to Local
weeds covermorethan25% ofarea. Government
. . . . Developer (2 years) until
Plant Condition Inspection of vegetation health and cover, Plants dying or a pattern of plant deaths. Investigate cause of plant deaths and rectify. Every 3 months

and presence of dead plants.

Infill plantings may be required.

handover to Local
Government

Organic Litter

Inspection for the presence of organic litter
(e.g.leaves)onsurface.

Littercoverageisthick orextensive, or
detracting from the visual appearance of the
system.

Investigatesourceoflitterandundertake
appropriate response, e.g. alter landscaping
maintenance practices, community education).
Removelitter.

Every 3 months

Developer (2 years) until
handover to Local
Government

Rubbish/Litter

Inspection for the presence of litter.

Litter is blocking structures or detracting from
thevisual appearance ofthe system.

Identify source of litter and undertake
appropriateresponses. Removelitter.

Every 3 months

Developer (2 years) until
handover to Local
Government

Oil/Hydrocarbons

Inspectionfortheoccurrenceofoilon
surface.

Oilcoverage persists formore than 3weeks,
and isthick.

Notifythe EPAofthespillandcleanup
requirements.

Every 3 months

Developer (2 years) until
handover to Local
Government

Filter Media

Check that media is draining as designed

Infiltrationrateis outside ofthedesign
specifications

Replacementoftoplayerorall ofthefilter media
(dependingonissue)

Every 3 months

Developer (2 years) until
handover to Local
Government
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12 IMPLEMENTATION AND GOVERNANCE PLAN

The implementation of the water management strategies outlined in this report will rely on a range of detailed reports
being undertaken, governance frameworks being established and implemented and commitments to on ground
works, coupled with long-term maintenance/operations. The following is a summary of the process to achieve
implementation.

INDIVIDUAL DEVELOPER REQUIREMENTS

. As part of the local structure plans, complete LWMS'’s for the relevant subject land areas

. As part of the subdivision process complete UWMP’s for each subdivisional area

. Modelling of all stormwater management systems

. Geotechnical assessments and Acid Sulphate Soil investigations.

. Produce and implement Construction and Sediment Control reports.

. Implement all servicing and drainage infrastructure in accordance with the overarching strategy for the
entire subject land.

. Apply appropriate fill and groundwater control structures on site where required.

. The planting of vegetation within the bioretention gardens and swale areas with appropriate locally native
plants and maintenance of the plants until handover to the Local Authority.

. Water sensitive landscaping of the streetscape as approved by the Local Authority.

. Undertake post development monitoring as required

. Undertake monitoring of WSUD infrastructure to assess their performance and respond accordingly for the

required monitoring period.

DEPARTMENT OF WATER AND ENVIRONMENTAL REGULATION REQUIREMENTS

. Review and approval of LWMS
. Provide guidance on the UWMP as requested by the Local Authority.
. Assist with direction for the provision of non potable water services

SHIRE OF SERPENTINE JARRAHDALE REQUIREMENTS

. Review and approval of the LWMS

. Approval of UWMP’s

. Responsibility for the maintenance of the internal stormwater system, after handover.
. Maintenance of the MUC so that the water management functions are maintained.

. Ongoing encouragement of Waterwise and nutrient wise practices for lot owners.

SERVICE PROVIDER REQUIREMENTS (WATER CORPORATION)

. Implement and run the required potable water and sewer services as required by legislation

. Manage the regional drainage network for flood and conveyance functions

10.1.7 - Attachment 1

13 REFERENCES

Australian and New Zealand Environment and Conservation Council (ANZEEC), 2000, Australian and New Zealand
Guidelines for Fresh and Marine Water Quality, Volume 1: The Guidelines

Department of Environment Regulation, 2009, Identification and Investigation of Acid Sulfate Soils and Acidic
Landscapes, Perth

Department of Water, 2007, Stormwater Management Manual for Western Australia, Perth Loh, M. and Coghlan,
P (2003) Domestic Water Use Study In Perth, WA 1998 — 2001. Water Corporation.

Western Australian Planning Commission, 2008, Better Urban Water Management. Perth

Aurora environmental, 2019, Desktop Environmental Assessment — Various Lots Bounded by Mundijong Road,
Kargotich Road, Leipold Road and King Road, Oldbury. Perth

Porter Consulting Engineers, 2020, Infrastructure and Engineering Constraint Assessment Proposed Mundijong
West Development. Perth

Urbaqua, 2020, West Mundijong Urban Precinct Hydrological modelling

Ordinary Council Meeting - 11 De:




10.1.7 - Attachment 1

Appendix A WEST MUNDIJONG URBAN PRECINCT HYDROLOGICAL
MODELLING

Ordinary Council Meeting - 11 December 2023



West Mundijong Urban
Precinct

Hydrological modelling

Prepared for Ov




10.1.7 - Attachment 1

West Mundijong Urban Precinct — Hydrological modelling report

Disclaimer and Limitation

This document is published in accordance with and subject fo an agreement between
Urbaqua and the Client, Oversby Consulting, for who it has been prepared for their exclusive
use. It has been prepared using the standard of skill and care ordinarily exercised by
environmental professionals in the preparation of such Documents.

This report is a qualitative assessment only, based on the scope of services defined by the
Client, budgetary and fime constraints imposed by the Client, the information supplied by the
Client (and its agents), and the method consistent with the preceding. Urbaqua has not
attempted to verify the accuracy or completeness of the information supplied.

Any person or organisation that relies upon or uses the document for purposes or reasons other
than those agreed by Urbaqua and the Client without first obtaining the prior written consent
of Urbaqua, does so entirely at their own risk and Urbaqua, denies all liability in tort, contract or
otherwise for any loss, damage or injury of any kind whatsoever (whether in negligence or
otherwise) that may be suffered as a consequence of relying on this Document for any
purpose other than that agreed with the Client.

Copying of this report or parts of this report is not permitted without the authorisation of the
Client or Urbaqua.

u rbG q u c -i - February 2021
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SUMMARY

This report has been prepared to provide fechnical hydrological information to facilitate the
development of a District Water Management Strategy for the proposed West Mundijong
Urban precinct.

The site area considered in this report includes all of the land that is relevant to flood
management, including some areas that are not included in the proposed West Mundijong
Urban precinct.

The floodplain development strategy presented in this report sefs out the areas that are
proposed to be filled and areas that will be left unfilled to appropriately manage flooding of
the site.

A proposed drainage system has been modelled for the site incorporating retentfion of the
existing main drainage layout with drains converted from steep sided trapezoidal drains into
vegetated swales embedded within multiple use corridors. Vegetated swales have been
extended info the development area to provide for connection of all post-development
subcatchments.

u rbc q u c -i- February 2021
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1 INTRODUCTION AND BACKGROUND

This report has been prepared to present the findings of hydrological modelling and floodplain
assessments undertaken in support of the proposed West Mundijong Urban precinct.

1.1 Study area

The site, as shown in Figure 1, is located approximately 3km west of the Mundijong town site. It is
bordered by Leipold Road to the north, Kargotich Road to the east, Mundijong Road to the
south and King Road to the west. There are two Water Corporation main drains and several
sub-drains within and adjacent to the site.

1.2 Preliminary stakeholder consultation

Preliminary consultation was undertaken with DWER and the Water Corporation to obtain data
and information relevant to the site and to discuss objectives for the modelling. Relevant
correspondence is provided in Appendix A.

1.3 Study objectives

The objectives of this study are to provide floodplain advice and stormwater modelling
information to facilitate the development of a District Water Management Strategy for the
proposed West Mundijog Urban precinct.

1.4 Data sources
Data for this study has been obtained from DWER and the Water Corporation as listed below:

e LIDAR ground elevation data - DWER

e  Current floodplain mapping - DWER

» Dimensions and elevations of existing drainage infrastructure — Water Corporation
e Design flow information for existing drains — Water Corporation

urba q 1 c -1- February 2021
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District Water Management Strategy
Figure 1 - Site location
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2 FLOODPLAIN ASSESSMENT

Large parts of the existing site are impacted by regional flooding from the Birega and
Oaklands main drains, as shown in Figure 2. However, flooding within the site is generally less
than 0.5m deep, except in the north-western corner, as shown in Figure 3.

Lots near Mundijong Rd
OLDBURY

110100 (1%) AZP ficocpiain
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»
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Figure 2: Current floodplain mapping (Source: DWER, 2020)

Both the Oaklands and Birrega main drains have informal elevated levee banks along their
western (and southern, in the case of Oaklands main drain) banks. These banks are formed by
spoil from the original excavation of the drains and have been increased over time with
dredged spoil during maintenance activity.

During major flood events, floodwater from the drains and from adjacent land that cannot be
accommodated in the drains fends fo build up on the un-leveed side of each drain leaving
the western side relatively free of flooding. However, there are a number of locations where
the informal levee banks will be breached by predicted flood levels, and other locations where
there is potential for levee failure. In these locations, floodwaters may leave the drains and flow
westwards across adjacent land.

In the study area, the western levee bank of the Oaklands Main Drain is predicted to breach
causing floodwaters to fraverse the north eastern corner of the site. Additionally, the north west
corner of the site, and portions of the site to the east and south of the Oaklands main drain are
impacted by flooding associated with the main drains.

urbcquc -3- February 2021
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Figure 3 - Current flood depth (source: DWER, 2020)
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2.1 Floodplain development strategy

In response fo current floodplain mapping shown in Figure 2 and Figure 3, development
proposals for the site have been adapted to retain key areas of regional floodplain storage as
described below and presented in Figure 4.

A. On the eastern edge of the site, large lots are proposed with buildings elevated on
pads to prevent inundation of dwellings. Dwellings will be setback a minimum of 200m from
elevated portions of the Oaklands drain levee bank to prevent impacts from sudden breaches
or levee bank failures.

B. In the north west corner of the site, the north east passing through areas marked A,
and to the south east of the Oaklands Main Drain, no filling is proposed. Provision has been
made for POS to be located in these areas aligned with existing floodplain mapping. The final
configuration of these areas may change, subject to detailed flood modelling as part of
detailed design.

C. In the south west corner, south of the Oaklands Main Drain, limited filling is proposed to
facilitate some development without loss of floodplain storage. The layout to be determined
subject to detailed flood modelling as part of detailed design.

It is proposed that other portions of the site will be fully developed with urban land uses
including filling to provide 0,5m separation from regional flood levels with on-site management
of stormwater and provision of appropriate volumes of on-site flood detention storage.
Flooding observed in these portions of the site is principally the result of local rainfall and will be
managed in a new drainage system to be constructed as part of the developments on-site
stformwater strategy. The on-site stormwater strategy is discussed in more detail in section 3 of
this report.

u rbc q u c -5- February 2021
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District Water Management Strategy
Figure 4 - Floodpladin development strategy
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3 STORMWATER MODELLING

3.1 Model build and calibration

A 1-dimensional hydrological and hydraulic model of the site areas draining to the Birrega Main
Drain has been constructed to facilitate the conceptual design of an on-site stormwater
management strategy including sizing of flood storage and major conveyance systems. The
layout of the predevelopment model is presented in Figure 5.

Areas of land draining to the Oaklands Main Drain have not been modelled at this time. The
infended floodplain development strategy for these areas, as discussed in section 2.1, is for
limited filling to facilitate some development without loss of floodplain storage. The layout in
these areas to be determined subject to detailed flood modelling as part of detailed design.
Subcatchment delineation and flow paths for all areas draining to Oaklands Main Drain will
remain unchanged.

A 1 1l 1
LEGEND:
= = Study area
—8— Modelled drains

Modelled subcatchments

7 o

'6\«@9..._ L -

Su

Sub-drai
C1 v
Cﬁ;’/‘__ =

R T NA—

Figure 5: Predevelopment model layout

3.1.1  Predevelopment model

A predevelopment drainage model has been constructed using InfoWorks ICM based on
drainage infrastructure information provided by the Water Corporation including drain layouts,
cross sections, invert levels and design flows.

u rbc q I\,! c -7- February 2021
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Rural main drains such as Birrega and Oaklands were originally designed to achieve the Water
Corporation’s rural drainage license condition which requires that flooding of surrounding land
should recede within 3 days. Typically, this resulted in drains being designed to convey a storm
approximately equivalent fo a 2-year ARl event. Design drawings supplied by the Water
Corporation for the Birrega Sub-C1 drain which runs along Leipold Rd and is the main receiving
drain for runoff from the site identify that the drain was designed for flows of 5 m3 per 1000
hectares with a Manning’s roughness of 0.025.

Drainage network

The predevelopment drainage model has been constructed based on original design
drawings of the drains. Typically, the drains are steep sided (1:1.5) and 2m wide at the base
with depths varying from 1-2m. A hydraulic roughness of 0.025 has been applied in the
predevelopment model consistent with the Water Corporation design calculations although a
lower hydraulic roughness of 0.015 has been applied at culverts.

Subcatchment delineation

Modelled subcatchments have been delineated for the site based on analysis of LIDAR
elevation data coupled with drainage layouts provided by the Water Corporation.

Broadly, the majority of the site may be considered as a single catchment draining to the north
west and feeding into the Birrega main drain via Birrega Sub-drain C1. The remainder of the
site, to the east and south of the Oaklands main drain drains info the Oaklands main drain at
various locations along its path.

The Birrega main drain catchment has been divided into smaller subcatchments for modelling
purposes aligned with drainage information provided by the Water Corporation which
indicates that there are eleven culverted connections from the site crossing Leipold Road to
feed into Birrega Sub-drain C1. A review of sfreetview mapping along Leipold Road was
undertaken fo review these locations and all were observable, although the condifion of these
culverts and degree of blockage could notf be established by this method and a survey of
these connections is recommended.

The model has been constructed fo ferminate on discharge into the Birrega main drain and
includes two external catchments to the north connected to the Birrega Sub-drain C.

Rainfall

Rainfall for design events were developed using ARR2016 and BoM IFD ensemble methodology
resulting in an ensemble of 10 rainfall simulation events for each design storm. Ensembles were
generated for 1EY, 50%, 20% and 1% AEP events of 30min, Thr, 3hr, é6hr, 12hr, 24hr and 72hr
durations. Ensemble runs were analysed to determine the event resulfing in the median peak
flow from the site for each duration and the maximum of these was selected for presentation
as the critical event for this study.

Runoff parameterisation

Australian Rainfall and Runoff (ARR2019) provides spatially distributed recommendations for
initial and continuing loss rates for application in pervious areas of rural catchments. For this site,
the recommended rates are:

e Inifial loss — 30 mm
e  Continuing loss — 2.9 mm/hr

u rbG q u c -8- February 2021
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ARR2019 also recommends that impervious areas are allocated initial losses of 1-2mm and zero
continuing loss. For the predevelopment model of this site, catchments have been
parameterised based on these rates with an estimated 20% impervious area allocatfion which
accounts for roads, roofs, hardstand areas, areas of standing surface water and direct rainfall
into drains. A full summary of parameters applied in this study is presented in Table 1.

Table 1: Summary of model parameters

Parameter Unit Predevelopment Post-development

Catchment roughness (Manning’s N)

Pervious area - 0.025 0.025

Impervious area - 0.015 0.015

Hydraulic roughness (Manning’s N)

Rural open drains - 0.025 0.035
Culverts - 0.015 0.015
Vegetated swales - 0.035 0.035
Initial Loss

Pervious area mm 30 10
Impervious area mm/hr 1.5 15*

Continuing loss

Pervious area mm 2.9 2.9

Impervious area mm/hr 0 0

% Impervious area

Undeveloped rural land % 20 20

Rural enterprise development % - 40

Urban development % - 75

POS % - 20"
Notes:

*15mm initial loss applied to reflect on-site management of runoff from the first 15mm of rainfall.

"20% impervious area allocated to POS includes allowance for buildings, carparks, footpaths
and inundated drainage areas.

Application of tailwater

No tailwater level was applied in preliminary calibration simulations as it is assumed that af
design flow rates (approx. 50%AEP) there would be a relatively free discharge. However, for all
design simulations of larger rainfall events tailwater levels of 11.4mAHD (1%AEP) and 11.2mAHD
(20%AEP) have been applied at outlets to the Birrega Main drain, tfaken from DWER floodplain
modelling results.

Calibration to design

The predevelopment drainage model has been constructed based on the original design of
the drains and has been fested using a range of 50%AEP IFD ensemble events (BoM, 2016). It is

Lj'rba q u G -9- February 2021
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noted that the 50% AEP is in fact a more frequent event than the 2-year ARl event and is
therefore likely to generate lower runoff volumes than the original design considered. However,
the comparison of these flows to the design flows provided on design drawings provides a
good way to determine if the model is performing similarly to the original design infent. A
summary of predevelopment simulation results compared to Water Corporation design
information is presented in Table 2.

Validation with floodplain mapping

Predevelopment modelling results for larger design events (20% AEP and 1%AEP) have also
been compared to DWER floodplain modelling of the site to review the model’'s performance
in simulating these larger events. A summary of predevelopment simulation results compared
to DWER floodplain modelling information is presented in Table 2.

Table 2: Summary of predevelopment model simulations

Event/Location Peak flow Top water level

50% AEP (3hr#6/7) WC design Urbaqua model WC design Urbaqua model
Sub-drain C1 outlet 4.8 3.45 9.7 9.62
Sub-drain Cl1a outlet 0.3 0.36 11.3 11.19
Sub-drain C1b outlet 1.4 1.32 11.6 11.48
Sub-drain C1c outlet n/a 1.29 n/a 9.22

20% AEP (1hr#1/2) DWER model Urbaqua model DWER model Urbaqua model
Sub-drain C1 outlet n/a 4.69 10.82 10.65
Sub-drain Cl1a outlet n/a 0.50 11.44 11.50
Sub-drain C1b outlet n/a 1.82 11.82 11.74
Sub-drain C1c outlet n/a 1.68 10.67 10.63

1% AEP (6hr#1/10) DWER model Urbaqua model DWER model Urbaqua model
Sub-drain C1 outlet n/a 8.83 11.48 11.64
Sub-drain Cla outlet n/a 1.03 11.72 12.91
Sub-drain C1b outlet n/a 4.41 11.85 13.10
Sub-drain C1c outlet n/a 2.19 11.43 11.57

It is noted that some of the top water levels identified in Table 2 are significantly elevated
above DWER reported flood levels at coinciding locations. This is a characteristic of the limited
ability to accurately represent overland flooding in flat landscapes using a 1-dimensional
model. In major events, when the capacity of drains modelled as 1-dimensional features are
exceeded, top water levels are often higher than those predicted using 2-dimesional models,
particularly higher up in the catchment. The addition of overland flowpaths to represent
flooding moving overland has improved this representation but in areas of very flat land where
there are multiple potential overland flowpaths present it is not possible to accurately reflect
this flood behaviour. However, for the purposes of this assessment, to provide a worst-case
preliminary assessment of flood levels and comparative pre- and post-development scenarios
it is considered reasonable to accept this limitation on model performance.

Lj'rbaqug -10- February 2021
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3.1.2 Post-development model

A post-development drainage model has also been constructed using InfoWorks ICM based
on preliminary land use planning advice. The layout of the predevelopment model is presented
in Figure 6.

Drainage network

The post-development drainage model assumes retention of the existing main drainage layout
with drains converted from steep sided trapezoidal drains into vegetated swales embedded
within multiple use corridors. Vegetated swales have been extended into the development
area to provide for connection of all post-development subcatchments.

A hydraulic roughness of 0.035 has been applied to channels in the post-development model
consistent with vegetated swales and a lower hydraulic roughness of 0.015 has been applied
at culverts.

Figure 7 presents a representation of the modelled cross-section for vegetated swales.
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Subcatchment delineation

Post-development modelled subcatchments have been amended to align with lot boundaries
and proposed street alignments.

Rainfall

Design events developed for the predevelopment model have also been applied for post-
development modelling.

(typ. 2m)

Figure 7: Modelled vegetated swale cross-section

Runoff parameterisation

Australian Rainfall and Runoff (ARR2019) recommends that initial and continuing loss rates in
urban areas are developed based on the individual site characteristics but that pervious areas
are expected to have initial losses at 20-40% of rural rates and similar continuing losses. For this
site, the following rates have been applied:

e Inifialloss = 10 mm
e  Continuing loss — 2.9 mm/hr

Post-development impervious areas are parameterised consistent with the predevelopment
model. Undeveloped land has been assigned 20% impervious area consistent with the
predevelopment model. Developing portions of the site have been assigned up to 60%
impervious area varying by development type. A full summary of parameters applied in this
study is presented in Table 1.

Comparison to predevelopment peak flows and levels

Table 3 presents a summary of pre- and post-development peak flows and levels at key
locations. In most cases, the post-development peak flows and levels are lower than in
predevelopment modelling. Where post-development peak flows or levels were initially found
to exceed the predevelopment case, detention storage has been applied.

Longitudinal sections for the Birrega Sub-drain C1 are provided in Appendix B for the crifical
duration (median ensemble) 1EY, 20% AEP and 1% AEP events.
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Table 3: Summary of pre- and post-development model simulations

Event/Location Predevelopment Post-development

Sub-drain C1 outlet 3.12 9.57 2.66 9.42
Sub-drain Cla outlet 0.32 11.12 0.29 11.10
Sub-drain Clb outlet 1.17 11.42 1.04 11.41
Sub-drain Clc outlet 1.16 9.20 1.44 9.28

Sub-drain C1 outlet 3.45 9.62 3.07 9.51

Sub-drain Cla outlet 0.36 11.19 0.33 11.18
Sub-drain C1b outlet 1.32 11.48 1.11 11.48
Sub-drain Clc outlet 1.29 9.22 1.55 9.30

Sub-drain C1 outlet 4.69 10.65 4.67 10.64
Sub-drain Cla outlet 0.50 11.50 0.62 11.55
Sub-drain C1b outlet 1.82 11.74 1.19 11.77
Sub-drain Clc outlet 1.68 10.63 1.57 10.63

Sub-drain C1 outlet 8.83 11.64 7.77 11.60
Sub-drain Cla outlet 1.03 12.91 1.00 12.41
Sub-drain Clb outlet 4.41 13.10 4.17 12.56
Sub-drain Clc outlet 2.19 11.57 2.05 11.47

Storage provision

Detention storage is provided within the site using culverts sized to convey allowable peak flow
rates coupled with overflow pathways for larger events. Using this approach, the online storage
available in vegetated swales and multiple use corridors is maximised.

Table 4 provides a summary of the online storage volumes provided within the site on each of
the main drainage corridors.

Table 4: Summary of online detention storage

Location Maximum detention volumes (m3)
20% AEP 1% AEP
Sub-drain Cla 500 3,200
Sub-drain Clb 35,400 149,500
Sub-drain Clc 35,800 153,000
u'rbaquc -13- February 2021
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APPENDIX A — STAKEHOLDER CORRESPONDENCE
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From: Urban Water Enquiries
To: Helen Brookes
Cc: Melinda MacKay; Simon Rodgers
Subject: FW: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)
Date: Thursday, 1 October 2020 9:10:22 PM
Attachments: i
image002.png
Hi Helen,

We have looked at your enquiry and sought advice from Simon Rodgers. Please see comment below and response to your questions in red.

The flood depths and potential access / evacuation difficulties should be assessed for the safety of future residents. Raising the houses on pads (islands) protects against flood damage
to the property but not address the people safety aspect. If flood depths in the area are small, this may not be an issue, but it at least needs to be discussed.

1. Would this type of development be acceptable in this location without modifications to the drain banks? —yes pending potential isolation risk can be managed

2. | presume we would need to maintain a separation between the drain and any dwelling to allow for the potential overtopping/spoil bank failure... would 200m be sufficient for
this purpose? — Yes, a 200metre set-back for the levee would be suitable to protect against the erosion in the vicinity of a potential breach in the spoil bank

3. Would a simple model assessment of lost floodplain storage & resulting afflux be sufficient to determine if the extent of proposed filled pads is acceptable. —yes, pending ability
to consider flood depths and potential isolation.

Answers to the other questions are not as simple.

1. Isfilling of the entire site to its boundary with the Birrega Drain likely to be acceptable?

2. Assuming the answer to 1 is no, would a 100m buffer left unfilled be considered a reasonable approach?

3. Again, would a simple model assessment of lost floodplain storage & resulting afflux be sufficient to determine if the extent of proposed fill is acceptable?
Local rainfall/stormwater between the drains and floodwaters from Birrega (or Oaklands) drain upstream of the land pond against the Birrega bank and any water that cannot drain
into Birrega drain would flow in a general southerly direction along Birrega towards it’s junction with Oakland drain. Filling the entire area would likely impact this general flow path
and without assessing how drainage between the drains is impacted we are unable to comment on the whether a 100 metre buffer is enough to alleviate any local drainage impacts.
This will require something a bit more complex than a simple lost storage assessment (please let us know if you are looking at a more in depth assessment).

If you would like to discuss further, please contact myself or Simon Rodgers.
Many thanks,
Melinda

Melinda MacKay

Supervising Engineer, Drainage and Liveability | Science and Planning

Department of Water and Environmental Regulation

Prime House, 8 Davidson Terrace, JOONDALUP WA 6027
Locked Bag 10, Joondalup DC, WA 6919

T: (08) 6364 6647

E: melinda.mackay@dwer.wa.gov.au | www.dwer.wa.gov.au
Twitter: @DWER_WA

From: Helen Brookes <helen@urbaqua.org.au>

Sent: Friday, 18 September 2020 11:06 AM

To: Urban Water Enquiries <urbanwater.enquiry@dwer.wa.gov.au>

Cc: Simon Rodgers <simon.rodgers@dwer.wa.gov.au>; Melinda MacKay <melinda.mackay@dwer.wa.gov.au>
Subject: RE: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)

Thanks Mel, much appreciated.
Kind regards,

Helen Brookes
Director, Urbaqua
M: 0439 096 472

From: Urban Water Enquiries <urbanwater.enquir wer.wa.gov.au>

Sent: Friday, 18 September 2020 10:50 AM

To: Helen Brookes <helen@urbaqua.org.au>

Cc: Simon Rodgers <simon.rodgers@dwer.wa.gov.au>; Melinda MacKay <melinda.mackay@dwer.wa.gov.au>
Subject: RE: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)

Hi Helen,

This one is with me, | appreciate that you're getting pressure from your client. I'll give you a call a bit later to discuss.
Thanks,

Melinda

Melinda MacKay

Supervising Engineer, Drainage and Liveability | Science and Planning

Department of Water and Environmental Regulation

Prime House, 8 Davidson Terrace, JOONDALUP WA 6027
Locked Bag 10, Joondalup DC, WA 6919

T: (08) 6364 6647

E: melinda.mackay@dwer.wa.gov.au | www.dwer.wa.gov.au
Twitter: @DWER_WA

From: Helen Brookes <helen@urbaqua.org.au>
Sent: Friday, 18 September 2020 10:05 AM

To: Urban Water Enquiries <urbanwater.enquiry@dwer.wa.gov.au>
Cc: Simon Rodgers <simon.rodgers@dwer.wa.gov.au>
Subject: RE: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)

Hi again Rachel,
Just following up on this one again, Client is putting a bit of pressure on me to get fully underway & | want to make sure | am heading in the right direction.

Kind regards,
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Helen Brookes
Director, Urbaqua
M: 0439 096 472

From: Helen Brookes

Sent: Thursday, 10 September 2020 2:58 PM

To: Urban Water Enquiries <urban r.enquin wer.wa.gov.au>

Cc: simon.rodgers@water.wa.gov.au

Subject: RE: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)

Hi Rachel,
Trying not to be a nuisance but wondering if | might get a response to this soon(ish) I'm happy to wait for the data, just want to make sure | am on the right track.

Kind regards,

Helen Brookes
Director, Urbaqua
M: 0439 096 472

From: Helen Brookes

Sent: Wednesday, 2 September 2020 7:29 PM

To: Urban Water Enquiries <urbanwater.enquir wer.wa.gov.au>

Subject: RE: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)

Thanks for this Rachel,
| have a couple of questions to run by you...

The current proposal for the site suggests low density (R10-R15) along the eastern boundary (adjacent to the Oaklands Drain up to the lot boundary west of node OAK20 in your long
section). Therefore we anticipate that this area would not require broadscale filling but would be dwellings on raised pads most likely. My questions about this bit are:
1. Would this type of development be acceptable in this location without modifications to the drain banks?
2. | presume we would need to maintain a separation between the drain and any dwelling to allow for the potential overtopping/spoilbank failure... would 200m be sufficient for
this purpose?
3. Would a simple model assessment of lost floodplain storage & resulting afflux be sufficient to determine if the extent of proposed filled pads is acceptable.

For the remainder of the site, the proposal would require filling of the land to 0.5m above the flood height which would take the land up above spoil bank height and prevent any
overtopping into the development. I’'m pretty comfortable that all the flooding out of the Oaklands drain is minor enough beyond OAK20 for the filling to be considered acceptable but
I’'m a bit more cautious about the flooding from the Birrega Drain in the north-western corner of our site although it doesn’t appear to be flowing through. For this bit again | have
some questions:

1. Isfilling of the entire site to its boundary with the Birrega Drain likely to be acceptable?

2. Assuming the answer to 1 is no, would a 100m buffer left unfilled be considered a reasonable approach?

3. Again, would a simple model assessment of lost floodplain storage & resulting afflux be sufficient to determine if the extent of proposed fill is acceptable?

Finally, Is it possible for you to provide us with hydrographs for the Birrega and Oaklands drains upstream of our site so that we can use them for floodplain model assessments
please?
I would think that the two railway bridges would be reasonable locations for these to be extracted?

Kind regards,

Helen Brookes
Director, Urbaqua
M: 0439 096 472

From: Urban Water Enquiries <urbanwater.enquiry@dwer.wa.gov.au>

Sent: Tuesday, 25 August 2020 1:10 PM

To: Ross Perrigo <ross@urbaqua.org.au>

Cc: Helen Brookes <helen@urbaqua.org.au>

Subject: RE: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)

Hi Ross,

Please find attached 4 asci files for the 1 in 100yr AEP and 1 in 5 yr AEP flood depth and elevation for the area around Land between Birrega and Oaklands bounded by Leopold and
Mundijong Roads. The asci files have been clipped. Also included is the standard 100yr floodplain map.

Please note:
1. DISCLAIMER: This work has been undertaken by the Department of Water and Environmental Regulation for the Birrega and Oaklands Flood and Drainage Study. Planning
decisions should not be made based on this work and are for information purposes only. DWER needs to contacted for any development or filling proposals within 200m of the
1% AEP flood extent. DWER will also need to be contacted for flood data and water management advice. This information should only be used for the purposes of this work and
no other.

2. The results attached are from the regional scale Birrega and Oaklands flood model, the information provided can be used as a guide, but local modelling is recommended for
the scale of your area.
3. The below plan from the Birrega Oaklands Flood modelling and drainage study shows that the spoil bank overtops in a number of locations through this area and is likely to

erode and increase flows through this general area which is not considered within our mapping. Anecdotal information that the spoil bank on the Oakland Main Drain adjacent
to Scott Rd failed during the 1987 event confirms this potential. Consequently, local modelling for the area that includes spoil bank failure/s is recommended when considering
proposed development.
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Should you require further information/clarification then please let me know.
Thanks,

Rachel

Rachel Forrest
Environmental Officer
Urban Water

Department of Water and Environmental Regulation
Prime House, 8 Davidson Terrace, JOONDALUP WA 6027
Locked Bag 10, Joondalup DC, WA 6919

T: (08) 6364 7822

E: rachel.forrest@dwer.wa.gov.au | www.dwer.wa.gov.au
Twitter: @DWER_WA

From: Urban Water Enquiries <urbanwater.enquiry@dwer.wa.gov.au>
Sent: Tuesday, 18 August 2020 10:41 AM

To: Ross Perrigo <ross@urbagua.org.au>; Urban Water Enquiries <urbanwater.enquiry@dwer.wa.gov.au>
Cc: Helen Brookes <helen@urbaqua.org.au>
Subject: RE: Oaklands Flood Modelling & Drainage Study - Data Request (UW#125)

Hi Ross,

Thanks for the request below. | have forwarded your request on to our modelling group to extract the appropriate data. | will be in touch with you once | receive the data from them
(most likely next week).

For your reference, this enquiry number is UW#125.
Thanks,

Rachel

Rachel Forrest
Environmental Officer
Urban Water

Department of Water and Environmental Regulation
Prime House, 8 Davidson Terrace, JOONDALUP WA 6027
Locked Bag 10, Joondalup DC, WA 6919

T: (08) 6364 7822

E: rachel.forrest@dwer.wa.gov.au | www.dwer.wa.gov.au
Twitter: @DWER_WA

From: Ross Perrigo <ross@urbaqua.org.au>
Sent: Thursday, 6 August 2020 4:57 PM

To: Urban Water Enquiries <urbanwater.enquiry@dwer.wa.gov.au>
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Cc: Helen Brookes <helen@urbaqua.org.au>
Subject: Oaklands Flood Modelling & Drainage Study - Data Request

Hello,
Urbaqua are currently undertaking stormwater modelling in support of the West Mundijong Urban Precinct DWMS. As part of preparing our modelling we require outputs from the

Birrega and Oaklands Flood modelling and Drainage Study (DoW, 2015). We are not looking to challenge any of the modelling results, but would like to ensure that our
modelling/management incorporates the presented levels.

Are we able to have a copy of the flood level and flood depth data (5 year ARl and 100 year ARI) for the area shown below in red (imposed on Figure 1-1 of the report). Is this data able
to be provided in a gridded/raster format?

| can provide shapefiles and further information if required. If you are able to advise on the likely turnaround time too that would be appreciated.
Don’t hesitate to give me a call should you have any questions.
Regards,

Ross Perrigo
Senior Engineer
m: 0403 315 926 |p: 9328 4663

Urbaqua

land & water solutions
4/226 Carr Place Leederville 6007
www.urbagua.org.a

Please follow our blog The Essential Current at:
http://essentialenvironmental.wordpress.com,

Please consider the environment before printing this e-mail
This email is private and confidential. If you are not the intended recipient, please advise us by return email immediately, and delete the email and any attachments without using or disclosing the contents in any way. You should scan this email and any attachments for viruses. Essential Environmental
accepts no lability for any direct or indirect damage or loss resulting from the use of any attachments to this emal.

Disclaimer: This e—mail is confidential to the addressee and is the view of the writer, not necessarily that of the Department of Water and Environmental Regulation,
which accepts no responsibility for the contents. If you are not the addressee, please notify the Department by return e-mail and delete the message from your
system; you must not disclose or use the information contained in this email in any way. No warranty is made that this material is free from computer viruses.
Disclaimer: This e—mail is confidential to the addressee and is the view of the writer, not necessarily that of the Department of Water and Environmental Regulation,
which accepts no responsibility for the contents. If you are not the addressee, please notify the Department by return e-mail and delete the message from your
system; you must not disclose or use the information contained in this email in any way. No warranty is made that this material is free from computer viruses.
Disclaimer: This e-mail is confidential to the addressee and is the view of the writer, not necessarily that of the Department of Water and Environmental Regulation, which
accepts no responsibility for the contents. If you are not the addressee, please notify the Department by return e-mail and delete the message from your system; you must
not disclose or use the information contained in this email in any way. No warranty is made that this material is free from computer viruses.
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From:

Sent:

To:

Cc:

Subject:
Attachments:

Hi Helen,

Martin Daniels <Martin.Daniels@watercorporation.com.au>

Friday, 14 August 2020 2:38 PM

Helen Brookes

James Wegner; Christina Young

RE: Birrega-Oaklands drain info request

Birrega-Oaklands Overall Plan.pdf; 46150-23-8.pdf;
PR_Drainage_-_Mundijong_Drainage_-_Historical_Plans_-_Legend.pdf;
PR_Drainage_-_Mundijong_Drainage_-_Historical_Plans_-_Map_4.pdf;
PR_Drainage_-_Mundijong_Drainage_-_Historical_Plans_-_Map_6.pdf; Birrega-Oaklands drain info.zip

Further to your request below I was asked to provide the information on behalf of Christina.

I have highlighted green on the 1st plan attached the various drains that I have provided available detail
drawings (contained within the attached zip-file).

In addition I have provided additional separate PDF’s which provide limited information on the various
bridges, culverts and crossings within the area of interest.

Please note that in terms of GIS data and floodplain information you should contact DWER relating to the
Birrega Oaklands Flood Study recently completed by them.

I have also attached a link to their floodplain mapping tool for your information:-

http://www.water.wa.gov.au/maps-and-data/maps/flood-maps

I hope this is helps but please contact me if you have any further queries.

Regards

Martin Daniels

PInr — Drainage & Liveable Communities
Asset Investment Planning Metro

E Martin.Daniels@watercorporation.com.au

T (08) 94203924

From: Helen Brookes [mailto:helen@urbaqua.org.au]
Sent: Friday, 7 August 2020 9:12 AM
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To: Christina Young

Subject: Birrega-Oaklands drain info request

Hi Christina,
| hope you are well?

10.1.7 - Attachment 1

| am just commencing some work just west of Mundijong in the Shire of Serpentine-Jarrahdale & the site is traversed
twice and bounded to the south by the Oaklands drain as well as just clipping the Birrega drain at the north-western

corner.

I’'m wondering if you would be able to share whatever GIS elevation data, drain cross sections, culvert dimensions and
invert levels that are available for the drains and floodplain in the vicinity please?
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Kind regards,
Helen Brookes
Director
o Ol sty m

Suite 4/226 Carr Place, Leederville WA 6007
M: 0439 096 472
www.urbagua.org.au
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Water Corporation E-mail - To report spam Click here

The Water Corporation respects individuals' privacy. Please see our privacy notice at What about my privacy
p p p y p y

This Electronic Mail Message and its attachments are confidential. If you are not the intended recipient, you
may not disclose or use the information contained in it. If you have received this Electronic Mail Message in
error, please advise the sender immediately by replying to this email and delete the message and any associated
attachments. While every care is taken, it is recommended that you scan the attachments for viruses. This
message has been scanned for malware by Websense. www.websense.com
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West Mundijong Urban Precinct — Hydrological modelling report

APPENDIX B - LONGITUDINAL SECTIONS

1 -15- Feb 2021
uroagua e
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Client: Oversby Consulting
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A

Report Version Prepared by | Reviewed by | Submitted to Client
Copies Date
Draft report Vi HBr SSh Electronic | 13 Oct 2020
Final report V2 HBr SSh Electronic | 14 Oct 2020
Revised final report V3 HBr SSh Electronic | 22 Oct 2020
Revised final report V4 HBr SSh Electronic | 13 Nov 2020
Revised final report V5 HBr SSh Electronic | 24 Feb 2021
Urbaqua

land & water solutions

Suite 4/226 Carr Place

p: 08 9328 4663 |f: 08 6316 1431
e: info@urbaqua.org.au
www.urbaqua.org.au
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Appendix B INFRASTRUCTURE AND SERVICING ASSESSMENT PROPOSED
MUNDIJONG WEST DEVELOPMENT
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REPORT PREPARED FOR

WPG LANDHOLDINGS PTY LTD

IO Porter Consulting Engineers

S EIELL[E PO Box 1036
Canning Bridge WA 6153
Gl (08) 9315 9955

TyFYN office@portereng.com.au

DEICE 28 April 2022
(OIS Ile-l R75D.20
Job Number EREEMENI0]
Checked ES1®a]

HISTORY AND STATUS OF THE DOCUMENT
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Rev A 09/11/2019 | S Highman WPG Landholdings Pty Ltd First Draft
Rev B 25/02/2021 | S Highman WPG Landholdings Pty Ltd For WAPC Submission
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Rev D 28/04/2022 | S. Highman WPG Landholdings Pty Ltd For WAPC Submission
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1.0 INTRODUCTION

Porter Consulting Engineers was commissioned by WPG Landholdings Pty Ltd to complete
an infrastructure and servicing assessment on a parcel of land that falls outside of the
proposed Mundijong District Structure Plan. The intent being to ultimately rezone the land to

facilitate urban development.

The following are the outcomes of our investigation.

2.0 SITE DETAILS

21 Landform

The site is located approximately 3km west of the Mundijong town site. It is bordered by
Leipold Road to the north, Kargotich Road to the east, Mundijong Road to the south and King
Road to the west. Refer the below for the site location.

igure 1- SiteLayout

While our investigation relates to the overall Site Area depicted in Figure 1, it is noted that it is
only proposed to rezone land west of Gangemi Road to Urban under the Metropolitan Region
Scheme.

Mundijong West Infrastructure and Servicing Assessment Page 1
19-1-10 and R75D.20

Ordinary Council Meeting - 11 December 2023



10.1.7 - Attachment 1

Porter

[easultivn Engipzess

The site is approximately 860 hectares in size and has a gradual fall from the south east down
to the north west. The site is predominantly vacant farmland with houses and sheds scattered
throughout. There is sparse vegetation.

For its size, the site has a very small number of individual properties.

There is a formal Water Corporation open drain (Oakland Drain) that flows south along
Kargotich Road before turning west and running parallel to Mundijong Road. It crosses King
Road approximately 700m north of Mundijong Road. There are other shallow farm drains
throughout that connect into the Oakland drain. There are also various drainage structures at
the road crossings.

The Tonkin Highway extension will pass the site approximately 1.8km to the east. It is
understood that the Shire of Serpentine Jarrahdale are progressing the planning of the West
Mundijong Industrial Development in between the highway and Kargotich Road.

2.2 Ground Conditions

Mapping suggest the ground consists of sandy clay to depth and is commonly defined as
Guildford Formation. It is expected a layer of topsoil will be present. The western portion of
the Water Corporation open drain falls within a clay sandy silt zone defined as alluvial origin.
These ground conditions are relatively common in regions along the bottom of the Darling
Scarp.

Detailed geotechnical investigations will be required throughout the detailed planning and
design phases to verify the ground profile.

Detailed groundwater investigations will be completed during the local structure planning
phase to establish the profile. This profile will be used to establish drainage arrangements
and ultimately finished lot levels. Due to the Guildford Formation, it is expected
groundwater will be shallow.

Acid Sulphate Soil (ASS) mapping indicates that the site falls within a moderate to low risk
of ASS occurring within 3m of natural source surface but high to moderate risk of ASS
beyond 3m. It is expected that any dewatering will require a preliminary ASS investigation
and where required, an ASS Management Plan. It is expected standard construction methods
will be utilised to manage the ASS.

It appears the existing ground conditions do not prohibit urban development.

3.0 ENVIRONMENTAL

Aurora Environmental have been engaged to complete a Desktop Environmental Assessment
of the site. An environmental review and assessment was not completed as part of this
investigation, please refer to Aurora’s report for further details.

Mundijong West Infrastructure and Servicing Assessment Page 2
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40 URBANDEVELOPMENT

There are multiple landowners within the western portion of the site (west of Gangemi Road)
and it is understood all are in support of its urban development. This support will assist in the
planning of the infrastructure and ensure efficiencies in delivering the project.

5.0 SITEWORKS AND EARTHWORKS

The site is generally feature free apart from the various open drains and a borrow pit that
appears to have been formed in the 1970’s. It is expected the borrow pit will be backfilled
and compacted as part of the development works.

Pending the outcomes of the geotechnical investigations, it is expected topsoil will be
stripped prior to the placement of structural fill to establish the finished surface level. The
filling specifics will be considered during the design process. Techniques such as topsoil
screening and blending would need to be investigated as it presents an opportunity to reduce
the quantity of imported fill. It is expected excess topsoil will be reused across the
development where appropriate.

Some clay layer shaping may be required pending the outcomes of the drainage studies and
the detailed engineering designs.

The above works are typical for a development of this nature and we do not foresee any
issues that would prohibit urban development.

6.0 WASTEWATER
6.1 External to the Site

There is no existing wastewater infrastructure in the surrounding area. The Water
Corporation’s current wastewater planning extends from the scarp and stops at the future
Tonkin Highway reserve. As expected, there is no wastewater planning over this as site due
to its current planning status.

Water Corporation have confirmed that the nearest wastewater pumping station will be
located on Scott Street, approximately 1.8 km to the north east. This pumping station (type
90) services land to the East of the Tonkin Highway extension. This pumping station is on
the Water Corporation Capital Investment Programmed with funding scheduled for the firth
year. Refer the green linework in Appendix 1 for details.

The Water Corporation confirmed its long term ultimate planning for the region details a
large Type 1000 relay pumping station on Scott Street. This will convey effluent west to
either Rockingham or Kwinana treatment plants. The timing of this is unknown. The
pumping station will service a significant area, likely to include suburbs from Byford to
Serpentine. Its catchment is expected to cover this site due to its very close proximity. The
Water Corporation has secured a parcel of land to the west of the Tonkin Highway extension

Mundijong West Infrastructure and Servicing Assessment Page 3
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for this Type 1000 pumping station. A service corridor will be required along Mundijong
Road for its pressure main. Refer to the blue linework in Appendix 1 for the Type 1000
details.

6.2 Wastewater Servicing

As the planning phases progress for this site, the Water Corporation will prepare wastewater
servicing concepts. It is expected the site will have one wastewater pumping station which
will receive gravity inflow from the site and will pump the effluent east towards Scott Street.
Due to the limited number of individual properties, it is expected the placement of the
pumping station, pressure main and the associated incoming infrastructure will be easy to
plan resulting in an efficient design. A suggested pumping station location and pressure main
layout is shown in red in Appendix 1.

The pressure main servicing this pumping station will take a direct route to a Scott Street site
via the existing road reserves. The future Water Corporation planning will nominate this
pressure mains discharge location. We have notionally shown this into the future Type 1000
(blue in Appendix 1).

A standard wastewater gravity network will be established within this site as typical for an
urban development. A concept wastewater servicing layout is shown in maroon as presented
in Appendix 1.

7.0 WATER RETICULATION
7.1 Primary Mains

The Water Corporation’s Serpentine Trunk Main (91370 and ©1220) runs north-south
through the centre of the site and conveys water into the metropolitan area. These are
primary Water Corporation assets and are located within a dedicated service corridor. The
Water Corporation also has an @1065 steel water main that extends west from the Serpentine
Trunk Main along Mundijong Road. It is expected these mains will remain. Refer the below
extract from Water Corporations database for details.

Mundijong West Infrastructure and Servicing Assessment Page 4
19-1-10 and R75D.20
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£—01370 Serpentine Trunk Main

@1220 Serpentine Trunk Main —>

21065 Steel Water Main \

Figure 2 — Primary Water infrastructure
7.2 Water Servicing

There are no water distribution or reticulation mains of suitable size in the surrounding area
that can be connected to provide a supply point for this site. This is expected for an existing
rural zone.

As the site falls outside of the current planning area, the Water Corporation does not have any
formal water supply concepts. As the planning phases progress for this site (LSP process),
the Water Corporation will consider concepts to facilitate development.

Discussions with the Water Corporation confirmed there are two potential options to provide
a water supply for the site. Those being a connection to the existing large water mains or
establishing a tank on the scarp to supply the greater area. The Corporation acknowledged
the tank option is more likely. As part of the tank option, it is expected a distribution main
will extend to the site with reticulation connections servicing the development. It is also
likely this distribution main will connect into the existing Mundijong network to reinforce its
water supply plus service the proposed Industrial land development cell.

A normal water main network will be established within this site as typical for an urban
development. A concept water servicing plan is presented in Appendix 2.

It is expected the Corporations water supply planning can be extended over this site as part of
the amendment to the Metropolitan Region Scheme.

Mundijong West Infrastructure and Servicing Assessment Page 5
19-1-10 and R75D.20
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8.0 DRAINAGE

Oversby Consulting have been appointed to prepare the District Water Management Strategy
(DWMS) for this site. Refer to the DWMS for a description of the site, the operation of the
existing drainage network, ground water advice, modelling outcomes and post development
arrangements.

In summary, the outcomes of the DWMS are as follows:

* the Oakland Water Corporation open drain will retain current flow capacity and storage;

» the existing on site flood storage volumes will be maintained;

» corridors to manage flood water to pass through will be established;

«  fill will be placed to manage ground water and flood separation;

* living streams will be established to attenuate post development runoff and allow for
conveyance of stormwater generated onsite;

» vegetated swales will assist with controlling groundwater rise; and

» standard street and lot drainage will be installed.

In conjunction with the earthwork requirements as noted in Section 5 of this report, the above
are typical for a development of this nature and we do not foresee any issues that would
prohibit urban development

9.0 ROADS

The four roads that border the site are controlled by the Shire of Serpentine Jarrahdale.
Mundijong Road provides primary access to the Kwinana Freeway and South Western
Highway, with King Road and Kargotich Road extending north to Thomas Road. Leiopold
Road is along the northern boundary of the site linking King and Kargotich Roads

KCTT have been appointed to undertake the Transport Impact Assessment (TIA) for this site.
Please refer to the TIA for further details. In summary, it considered the following to enable
comment on road safety, the internal road network and intersection controls as well as
provide road sections based on liveable neighbourhoods

land use,

road network information,
traffic volumes,

crash information,

public transport,

pedestrian/cyclist infrastructure,
RAYV routes,

trip generation, and

analysis of networks

The existing intersections on the four corners of the site are either stop or give way
controlled. It appears all intersections have sufficient lines of sight. The TIA notes it is
likely intersection upgrades will be required pending traffic volumes and distribution. Based
on our assessment, we do not foresee any constraints that would prohibit the upgrade of these
intersections.

Mundijong West Infrastructure and Servicing Assessment Page 6
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Each of the perimeter roads will have intersections to allow access into the site. It is not
expected the geometry or profile of these existing roads will impact on the locations of these
future intersections. It is expected any intersections off Mundijong Road will require a
bridge or culvert arrangement to allow the road to pass over the existing Oakland Drain.

The site will have an internal road network with varying road hierarchies as typical with a
development of this nature.

The Main Roads WA Restricted Access Vehicle (RAV) mapping confirms King Road and
the Western portion of Mundijong Road are RAV 4 compliant with Kargotich Road being
RAV 3 compliant. It is noted RAV access is typically not required for a residential
development. Although possible, it is expected that internal RAV access will not be required
for this development.

Main Roads WA plan to extend Tonkin Highway past Mundijong Road to the South West
Highway. The Main Roads WA website confirms development works are continuing
throughout 2022. A Construction program is not available however informal advice suggests
construction may commence in 2024. It is expected the extension will cross Mundijong Road
approximately 1.8km east of the site. It is understood the road reserve for the future Tonkin
Highway exists and federal funding has been committed. The Tonkin Highway extension
will not impact on the development of this site.

The TIA (Section 2.19) notes Nicholson Road is to be extended to Mundijong Road and
classified as Integrator Arterial. The TIA’s “Proposed Changes in the Surround Road and
Rail Network Plan” shows Nicholson diverting down to Boomerang and onto King. We are
of the opinion this arrangement is likely as it minimises the number of rail and drain
crossings plus reduces the number of intersections on Mundijong Road.

There is a rail corridor running parallel to Leipold Road.  The King and Kargotich Road
crossings are at grade and fully controlled (boom and light). The rail crosses King Road
about 700m north of Leipold Road and crosses Kargotich Road about 1,000m north of
Leipold Road. Refer the below for further details.

Mundijong West Infrastructure and Servicing Assessment Page 7
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Figure 3 — Proximity of Rail Infrastructure

Due to Mundijong Road’s connectivity, primary vehicle access to the site will be from the
south. Due to the separation, the rail’s impact on this development is expected to be
negligible.

Based on the outcomes of our investigations, we do not foresee any issues that would prohibit
urban development.

10.0 POWER

A review of the Western Power database shows two high voltage transmission lines running
north-south through the site. One appears to be contained within Serpentine Trunk Main
corridor and the other is approximately 500m west of Kargotich Road (contained in its own
service corridor). It is expected these transmissions lines will remain. There are existing
high voltage distribution lines along portions of the existing road reserves as typically
expected.

A review of the Western Power mapping (2026) confirms the south western corner of the site
has approximately 15 to 20 MV A spare capacity whereas the balance of the site has less than
5 MVA spare capacity. Previous Western Power advice indicated reinforcing works are
required on their Byford Station to increase the supply in the broader area. These reinforcing
works will increase available power to not only this site but also the greater Serpentine
Jarrahdale district. It is likely a high voltage feeder extension is needed to provide a point of
supply to the site as expected with all large scale developments.

Mundijong West Infrastructure and Servicing Assessment Page 8
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Early engagement with Western Power is recommended to progress the power supply
discussions. This will outline the scope of any feeder works as well as emphasize to Western
Power the importance of upgrading supply to their Byford Station. It is expected this process
will take time to complete however this can be undertaken concurrently with the planning
phase. It is expected a resolution on the power supply arrangements for the site will be
achieved.

Once a point of supply has been established, it is expected the site will have a traditional high
and low voltage network, as is typical with a development of this nature.

11.0 COMMUNICATIONS

There are existing communication networks in the surrounding road reserves. Due to the size
and scale of development, it is expected NBN be the default communications provider. There
are other providers who can offer a point of difference to NBN. Due to the size of this site, it
is expected all would be interested in this project. Early engagement with the
communications provider is recommended to ensure connections are available when required.

We do not foresee any communications issues that would prohibit urban development.

12.0 GAS SUPPLY

ATCO Gas’ distribution mapping confirms they have a high pressure feeder that runs south
along Soldiers Road terminating at Mundijong. There is a feeder that heads west along
Bishop Road that terminates approximately 4 km from the north eastern corner of the site. If
a gas supply is required for this development, it is likely an extension from Bishop Road is
needed. A standard gas reticulation network would be established from this extension to
service each of the lots.

It is recommended early engagement with ATCO is arranged to manage this gas service if
required.

The Australia Gas Infrastructure Group have advised the Dampier Bunbury Natural Gas
Pipeline corridor is positioned well clear of the site, some 7km to the south west.

We do not foresee any gas supply issues that would prohibit urban development.

Mundijong West Infrastructure and Servicing Assessment Page 9
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13.0 SUMMARY

The size of the site and limited number of individual lots simplifies the rezoning and
development process resulting in shorter timeframes and efficient designs (road, POS and
infrastructure).

The expected ground conditions for this site are not dissimilar to other residential areas
within close proximity to the bottom of the Darling Scarp. The findings of the DWMS, as
summarised in Section 8 of this report, are typical for a development of this nature.

There is minimal services planning for the site due to its current zoning. When the rezoning
application is initiated, each of the service authorities will consider how they can establish a
point of supply. Our investigations confirm this site is no different to others that are on the
fringe of development and points of supply for each can be provided by the various service
authorities.

It is recommended continual discussions are held with the service authorities to ensure their
planning and the provision of their infrastructure aligns with the development of this site.

Primary access to the site is via Mundijong Road. This intersects with both Kwinana
Freeway and South Western Highway as well as the future Tonkin Highway interchange.
Access into the site can be off Mundijong Road or any of the other three bounding roads.

No engineering or servicing constraints have been identified that would prohibit urban
development of this site.

Mundijong West Infrastructure and Servicing Assessment Page 10
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Environmental Assessment
Various Lots Bound by Mundijong, Gangemi, Leipold and King Roads, Oldbury

EXECUTIVE SUMMARY

Aurora Environmental was commissioned by Watson Project Management Group to complete an
environmental assessment of a 647 hectare (ha) parcel of land in Oldbury bound by Mundijong,
Gangemi, Leipold and King Roads (‘the Site’).

The Site is currently zoned ‘Rural’ under the Metropolitan Region Scheme (MRS) and ‘Rural’ under the
Shire of Serpentine-Jarrahdale’s Town Planning Scheme No. 2 (and draft Local Planning Scheme No. 3).
The aim of this assessment is to support an MRS Amendment to rezone the Site to ‘Urban’ and identify
potential development constraints.

The environmental assessment found the Site contains few environmental constraints that would
prevent future development. From an ecological perspective, the degraded nature of the Site due to
previous clearing and many years of low intensity agricultural use mean that sensitive environments
are unlikely to be adversely impacted.

Aurora Environmental recommends the following matters should be considered in future planning and
development stages:

e Soil permeability is anticipated to be low and potentially not suitable for infiltration of stormwater.
Testing should be conducted to inform stormwater management options.

e Implement a pre-development groundwater and surface water monitoring program to capture
pre-development water quality data and groundwater levels. It is expected that standard
engineering solutions such as filling and sub-soil drainage will be required to achieve adequate
separation from shallow groundwater levels and 100-year flood levels. These solutions will be
further explored and refined through subsequent planning stages, consistent with the approach
to urban development elsewhere in the Shire and the south metropolitan sub-region more
broadly.

e Provide a buffer of 50m to the mapped conservation category wetland (CCW) along Mundijong
Road, which is also a Bush Forever Site, and prepare a management plan for the treatment of the
buffer/interface with the proposed development at the Site. The buffer should be reflected in the
structure plans and the management plan could be prepared at local structure plan stage or as a
condition of subdivision. An investigation to reclassify this portion of the CCW is currently being
considered as the area is degraded and not commensurate with CCW values.

e Prepare more detailed bushfire management plans during future stages of the planning process,
consistent with State Planning Policy requirements and building on the strategic hazard
assessment prepared by Lush Fire and Planning.

e Conduct a targeted ASS investigation if there is potential to disturb ASS and if required prepare
and implement an ASS and Dewatering Management Plan. The requirement for an ASS
investigation should be reviewed once disturbance details (such as dewatering and excavation) is
known. This is best undertaken at the subdivision stage when more detailed engineering design
has been completed.

e During future stages of the planning process, site-specific odour, noise and/or dust studies will be
required to establish appropriate buffers to the Peel Feedlot (sheep) and Serpentine Jarrahdale
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Holding Yards (cattle) located south of the Site, if the proponent is seeking to reduce the EPA
(2015) recommended separation distance of 1,000m. These studies will also need to consider any
recommended separation distances or buffers associated with other external land uses that could
impact the Site in the future.
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DISCLAIMER

This document has been produced in accordance with and subject to an agreement between Aurora
Environmental (“Aurora”) and the client for whom it has been prepared (“Client”). It is restricted to
those issues that have been raised by the Client in its engagement of Aurora and prepared using the
standard of skill and care ordinarily exercised by Environmental / Occupational Health and Safety
consultants in the preparation of such documents.

Any person or organisation that relies on or uses the document for purposes or reasons other than
those agreed by Aurora and the Client without first obtaining the prior written consent of Aurora, does
so entirely at their own risk and should not alter their position or refrain from doing so in reliance of
this document. Aurora denies all liability in tort, contract or otherwise for any loss, damage or injury
of any kind whatsoever (whether in negligence or otherwise) that may be suffered as a consequence
of relying on this document for any purpose other than that agreed by Aurora.

QUALITY ASSURANCE

Aurora Environmental has implemented a comprehensive range of quality control measures on all
aspects of the company’s operation.

An internal quality review process has been applied to each project task undertaken by us. Each
document is carefully reviewed and signed off by senior members of the consultancy team prior to
issue to the client.
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1 INTRODUCTION
11 BACKGROUND

Aurora Environmental has been commissioned by Watson Project Management Group to conduct an
environmental assessment of a 647-hectare (ha) parcel of land (‘the Site’) in Oldbury (Figure 1). The
Site is bound by Mundijong, Gangemi, Leipold and King Roads. It is located on the eastern side of the
Swan Coastal Plain, approximately 50km south-south-east of the Perth Central Business District and
approximately 3km west of the Mundijong township.

The Site is currently zoned ‘Rural’ under the Shire of Serpentine-larrahdale’s (‘the Shire’) Town
Planning Scheme No. 2 and the Shire’s Draft Local Planning Scheme No.3, and ‘Rural’ under the
Metropolitan Region Scheme.

Historical aerial photography from Landgate (2020) shows that in November 1953 the entire Site had
been cleared with a few trees scattered throughout paddocks. No houses or other built structures are
evident. A few houses can be seen by September 1974 and the first evidence of clay extraction on Lot
275 was noted. The most recent aerial photography (February 2020) and site inspection (February
2019) confirmed the majority of the Site is cleared of native vegetation with scattered trees, mainly in
the north-east corner. The Site is used primarily for low intensity agriculture and horse keeping.

1.2 PURPOSE

The aim of this assessment is to determine the suitability of the western portion of the Site (west of
Gangemi Road) for rezoning to enable future urban development. Also provided are:

e Recommendations for future environmental investigations;

e Advice in relation to the mitigation and management of potential environmental impacts
associated with the future development of the Site; and

e Guidance about the environmental approvals that may be required in order to facilitate
development of the land.

13 SCOPE

The scope of this environmental assessment included a review of the following:
e Geology, soils and acid sulfate soils (ASS) risk;

e Desktop information about conservation significant flora, vegetation and fauna using the
Department of Biodiversity, Conservation and Attractions’ (DBCA) NatureMap database (DBCA,
2020a) and the Department of Agriculture, Water and the Environment (DAWE) Protected Matters
Search Tool (DAWE, 2020);

e Desktop information about wetlands and other surface water features;
e Available groundwater information;

e The Department of Water and Environmental Regulation’s (DWER) Contaminated Sites online
database;
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e Historical aerial photographs (Landgate, 2020a) to see if there were any historical activities at the
Site that may have the potential to cause contamination;

e Surrounding land uses and the potential for land use conflicts between the proposed use for the
Site and adjacent land uses;

e Aboriginal heritage issues based on desktop information available from the Department of
Planning, Lands and Heritage’s (DPLH) Aboriginal Heritage Inquiry System;

e Minutes of the Shire of Serpentine-Jarrahdale’s Special Council Meeting 22 June 2020; and

e Previous advice from the Environmental Protection Authority (EPA) relating to the Site or nearby
sites.

A brief site inspection was conducted by a Principal Environmental Scientist from Aurora
Environmental on 13 February 2019. Lots 272 to 275 were accessible during the site inspection. All
other lots were viewed from adjacent boundaries or from public roads where possible.
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2 EXISTING ENVIRONMENT

2.1 TOPOGRAPHY

The Site is relatively flat and is approximately 15 m Australian Height Datum (AHD) in height (DWER,
2020a) over the majority of the Site, rising up to 20 m AHD in the north-east and south-east corners,
and down to 10m AHD near the centre of the Site (Figure 2).

2.2 GEOLOGY AND SOILS

The Site is located on the eastern side of the Swan Coastal Plain. Jordan (1986) indicates that the
majority of the Site is located within the Pleistocene aged Guildford Formation geological unit. The
soils on the Site are mapped as unit Cs which is described as Sandy Clay: white-grey to brown, fine to
coarse, sub-angular to rounded, clay of moderate plasticity, with gravel and silt layers near the scarp,
and is of alluvial origin. Cs soils have low permeability and corrosion potential, low to medium slope
stability and low bearing capacity. They are suitable for excavation, however, will likely require
investigation to confirm geotechnical suitability for construction at a later planning stage.

Jordan (1986) also identifies an area in the south-west corner of the Site is mapped as unit Msc; which
is Clayey Sandy Silt; pale brown sand, angular to rounded, low cohesion, and is of alluvial origin. This
soil type is associated with a high-water table and has low permeability (Jordan, 1986).

Soil landscape mapping by the Department of Primary Industries and Regional Development (DPIRD),
available via Western Australian Local Government Association’s (WALGA, 2020) Environmental
Planning Tool, shows that the Site is predominantly located within the Pinjarra Soil Landscape Zone
which comprises alluvial deposits between the Bassendean Dunes Zone and the Darling Scarp as well
as colluvial and shelf deposits adjacent to the Darling Scarp. The soils are broadly described as clayey
to sandy alluvial soils with wet areas.

The Soil Landscape Unit mapping has been further refined into a series of sub-units. The mapping
shows that there are five sub-units present at the Site. All five sub-units belong to the Pinjarra
Landscape Zone (Figure 2).

Pinjarra Landscape Zone

e 212Pj P1d — Flat to very gently undulating plain with deep acidic mottled (or effectively duplex)
soils. Shallow pale sand to sandy loam over clay, imperfect to poorly drained and moderately
susceptible to salinity.

e 212Pj P3 — Flat to very gently undulating plain with deep, imperfect to poorly drained acidic
gradational yellow or grey-brown earths and mottled yellow duplex soils, with loam to clay loam
surface horizons.

e 212Pj P4 — Poorly drained flats, sometimes with gilgai micro-relief and with moderately deep to
deep black, olive grey and some yellowish-brown cracking clays and less commonly non-cracking
friable clays with generally acidic sub-soils.

e 212Pj P5 — Poorly drained flats, commonly with gilgai micro-relief and with deep black-grey to
olive-brown cracking clays with subsoils becoming alkaline.
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e 213Pj SWP6b — Very gently undulating alluvial terraces and low rises contiguous with the plain,
with deep moderately well to well-drained soils associated with prior stream deposits. Soils are
uniform brownish sands.

2.2.1 Land Capability Mapping

The DPIRD web mapping service (Australian Government, 2020) provides information on land quality
aspects based on the analysis and interpretation of the best available soil-landscape mapping dataset.
The following land qualities are mapped for the Site.

Ease of excavation refers to the ease of excavating soil for building construction or earthworks, usually

from 30-150 cm deep. The ease of excavation is based on characteristics such as depth to rock, slope,
stone within profile, rock outcrop, waterlogging risk, surface condition and soil texture (van Gool et
al., 2005).

The majority of the Site is mapped as:

o L2 3-10% of the map unit has a very low to low rating; and

e M1 10-30% of the map unit has a very low to low rating.
Smaller areas of the Site are mapped as:

o L1 <3% of the map unit has a very low to low rating;

e M2 30-50% of the map unit has a very low to low rating; and
e H2>70% of the map unit has a very low to low rating.

A low rating means that excavation at the Site will be more difficult compared to a high rating.
Although the ease of excavation is based on a number of characteristics, the overall rating is based on
the most limiting characteristic. For example, flatter sites have a higher rating (as they are more easily
excavated) however if they are also prone to water logging (which makes excavation difficult) they will
have an overall low rating.

Land Instability Risk assesses the potential for rapid movement of a large volume of soil through slope

failure, shifting sand dunes, wave erosion and subsidence of karst material. Three factors are essential
for landslips to occur, a threshold slope of 27%, presence of through-flow and a range of soil factors
(van Gool et al., 2005).

As the land is relatively flat there is a limited risk of a landslip occurring. Therefore, the entire Site and
surrounds are mapped as:

e L1 <3% of map unit has a moderate to high hazard.

Microbial Purification relates to the ability of soil used for on-site effluent disposal to remove micro-

organisms which may be detrimental to public health. It is essentially a measure of the permeability
and aeration within a soil profile, which influences its ability to remove undesirable micro-organisms
from septic effluent and provide suitable conditions for the oxidation of some organic and inorganic
compounds added to the soil as effluent (van Gool et al., 2005). If site drainage is very poor soils will
be insufficiently aerated for bacterial breakdown of effluent components.

The entire Site and surrounds are mapped as:
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e H2>70% of the map unit has a very low to low rating.
A low rating suggests the soil may not be suitable for on-site effluent disposal.

Phosphorus Export Risk refers to the likelihood that phosphorus (usually applied as fertilizer) moves

from a given land unit to where it can contribute to eutrophication of surface water. The phosphorus
can move either dissolved in water or attached to soil particles (van Gool et al., 2005).

The phosphorus export risk does not consider movement into deep groundwater and is based on soil
properties such as water erosion hazard, flood hazard, landform and depth to highest seasonal water
table (van Gool et al., 2005).

The majority of the Site is mapped as:
e L1 <3% of map unit has a high to extreme phosphorus export risk.

This suggests that the majority of soils mapped onsite are not likely to freely export phosphorus from
the Site.

Flood Risk mapping assesses flood frequency based on landform and average rainfall. A ‘flood’ is the
temporary covering of land by moving water derived from overflowing streams and/or runoff from
adjacent slopes (van Gool et al., 2005).

The entire Site and surrounds are mapped as:
e L1 <3% of the map unit has a moderate to high flood risk.

Site drainage potential refers to the relative drainage conditions of an area of land independent of the

climate. Site drainage potential provides an assessment of the suitability of the land for installing
artificial drainage to remove excess water and reduce waterlogging and inundation.

Site drainage potential is influenced by the internal drainage of the soil profile, which considers the
permeability of the least permeable layer or the water table depth. It is also affected by the landscape
position (van Gool et al., 2005).

The majority of the Sites is mapped as:
e H2>70% of map unit has very poor to poor potential.

Waterlogging Risk mapping is based on average rainfall, landscape position and soil permeability.

Waterlogging is excess water, in terms of saturated soil layers, in the root zone accompanied by
anaerobic conditions. In saturated soils biological activity rapidly uses the available oxygen, retarding
oxygen and water uptake and restricting root and plant growth. Waterlogging for extended periods
near the surface (e.g., <30 cm) can result in poor crops or plant death. The ability to tolerate different
periods of waterlogging varies greatly between crops. Also in many situations, the presence of a
saturated layer or water table deeper in the soil can be advantageous because a water supply is
available to the plant and adequate air is available in the topsoil to maintain root activity. In the
agricultural areas of WA, waterlogging is widespread and a major factor reducing crop and pasture
yields, especially in wet years (van Gool et al., 2005).

The majority of the Site is mapped as:

e H2>70% of map unit has a moderate to very high waterlogging risk.
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Water Erosion Risk is the inherent susceptibility of the land to the loss of soil as a result of water

movement across the surface. It is a significant problem in WA affecting the long-term sustainability
of agriculture in some areas and is a major source of water pollution including siltation and
eutrophication, particularly in high rainfall areas. It is also an important cause of soil fertility decline as
soil nutrients tend to be concentrated near the surface. Water erosion risk is based on soil properties
including organic carbon content, slaking, dispersion, water repellence, soil structure, permeability and
soil moisture (van Gool et al., 2005).

The entire Site and surrounds are mapped as:
e L1 <3% of map unit has a high to extreme water erosion risk.

Wind Erosion Risk is the inherent susceptibility of the land to the loss of soil as a result of wind

movement across the surface. Wind erosion has many adverse effects including sandblasting damage
to crops, loss of macro and micro-nutrients, long-term loss of productivity, and atmospheric pollution.

All soils are subject to wind erosion given certain conditions. The key is the level of disturbance by
mechanical or animal action required to bring a soil to an erodible condition. The risk is assessed by
considering surface texture and surface condition (van Gool et al., 2005).

The majority of the Site is mapped as:
e L1 <3% of map unit has a high to extreme wind erosion risk;
e L2 3-10% of map unit has a high to extreme wind erosion risk; and

e M1 10-30% of map unit has a high to extreme wind erosion risk.

2.3 ACID SULFATE SOILS

ASS are naturally occurring soils and sediment containing iron sulphides. Soils containing iron sulphides
are generally found in a layer of waterlogged soil or sediment and are benign in their natural state.
However, when disturbed and exposed to air, they oxidise and produce sulphuric acid, iron precipitates
and concentrations of dissolved heavy metals such as aluminium, iron and arsenic.

The Site is mapped as Class 2 - moderate to low risk of ASS within 3m of the natural soil surface, but
high to moderate risk of ASS beyond 3m of natural soil surface (DWER, 2020a).

2.4 WETLANDS AND WATERWAYS

2.4.1 Wetlands

Figure 3 shows the geomorphic wetland mapping for the Site. The entire Site is mapped as a Multiple
Use wetland (UFI 16021) with a 4.85 ha area of conservation category wetland (UFI 14817) along the
Mundijong Road reserve, from just west of King Road to the Site boundary along Gangemi Road
(Australian Government, 2020) (Figure 3).
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The DBCA describe multiple use wetlands as ‘wetlands with few important ecological attributes and
functions remaining’ (DBCA, 2020b). Their use, development and management should be considered
in the context of ecologically sustainable development and best management practice catchment
planning. Generally, multiple use wetlands do not represent a constraint to development.

The DBCA describe conservation category wetlands (CCWSs) as ‘wetlands which support a high level of
attributes and functions.” These wetlands are the most valuable wetlands and any activity that may
lead to further loss or degradation (including development or clearing) is considered inappropriate
(DBCA, 2020b). The CCW within the study area (refer to Figure 3) was noted during the site inspection
as comprising an extensive infestation of Watsonia (Watsonia meriana var. bulbillifera) and being
poorly vegetated. The ecological values of this wetland have been substantially compromised and in
its current condition is not commensurate with the CCW classification. It appears that the CCW values
associated with this wetland are on the southern side of Mundijong Road which would not be impacted
by development of the Site.

An assessment and application to reclassify the portion of the CCW within the Site is being considered
by Watson Property Group. The assessment will involve mapping the vegetation types and condition,
potential presence of threatened flora or ecological communities and collection of site photos. This
information would be compiled and submitted to the DBCA for review and assessment as a formal
request to modify the Geomorphic Wetlands of the Swan Coastal Plain dataset. Until the issue of the
CCW has been assessed, the area will need to be retained with a 50 m buffer.

The Site is also within the catchment of the Peel-Yalgorup System which is listed as one of Australia’s
65 Ramsar wetlands. Ramsar wetlands are sites that are recognised under the Convention on
Wetlands of International Importance (Ramsar Convention) as being of international significance in
terms of ecology, botany, zoology, limnology or hydrology, and are protected under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act).

2.4.2 Waterways

The Site is within the Serpentine sub-catchment of the Peel-Harvey Estuary system. The Peel-Harvey
Estuary system has a long history of water quality problems, largely related to the release of nutrients
from agricultural activities within its catchment. The Environmental Protection (Peel Inlet-Harvey
Estuary) Policy 1992 (Government of Western Australia, 1992) sets out environmental quality
objectives for the protection of the Peel-Harvey Estuary. The median annual load of total phosphorus
(TP) flowing into the Estuary from the Serpentine River was set at less than 21 tonnes per annum.
Water quality monitoring of the Serpentine River (water column and sediments) has shown there are
high levels of phosphorus which is contributing to adverse impacts on the River system and the
downstream Peel-Harvey Estuary (EPA, 2008). The Water Quality Improvement Plan (WQIP) for the
Rivers and Estuary of the Peel-Harvey System — Phosphorus Management (EPA, 2008) notes that
significant reductions of phosphorus are required in the Serpentine catchment, i.e., the median annual
load of phosphorus from the Serpentine Catchment is 69 tonnes per annum and the desired target is
21 tonnes per annum. The majority of this phosphorus export to the estuary system is attributable to
grazing including intensive animal agriculture, feedlots and grazing areas (EPA, 2008).
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The Department of Water’s (DoW, 2011) hydrological and nutrient modelling report for the Peel
Harvey catchment examines the nutrient input reductions necessary to achieve the targets loads. The
DoW (2011) sets input targets (based on past practice) to a maximum of 45 kg/ha/year for nitrogen
for rural and urban residential land uses, and 6.5kg/ha/year for phosphorus.

Manjedal Brook / Oakland main drain, a non-perennial minor water course runs along the southern
boundary of the Site (DWER, 2018).

During the site inspection, two major drains were noted within the Site, along with a series of shallow
spoon drains that have been constructed to drain the paddocks and alleviate waterlogging and
inundation during wet periods.

It was noted during the site inspection that the Site is low-lying with soils that are likely to have low
permeability and therefore, are likely to be waterlogged or inundated during wet months.
Waterlogging and inundation contribute to reduced productivity from agricultural activities such as

cropping.
2.4.3 Flood Risk

The DWER’s floodplain mapping provides guidance about land potentially impacted by major flooding
events. The floodplain risk mapping (Figure 4) indicates that the central portion of the Site is not at
risk of flooding (Australian Government, 2020). However, the outer portions, notably in the north-
east, south-west and north-west corners of the Site, may be prone to flooding during the 100-year ARI
event at existing ground levels.

Figure 4 shows the entire Site is mapped as a DWER 1 in 100 AEP floodplain development control area
(Australian Government, 2020). This means that development controls may be applied to ensure an
adequate level of flood protection is provided to any proposed development of the Site.

No areas of the Site are mapped as a floodway or flood fringe (Australian Government, 2020).

2.5 GROUNDWATER

The Site is located within the Serpentine Groundwater Area as proclaimed under the Rights in Water
and Irrigation Act 1914 (RIWI Act) (DWER, 2018).

The Site is underlain by the following aquifers in order of increasing depth:

e Superficial Swan - the superficial aquifer on the Swan Coastal Plain extends from Geraldton in the
north to Busselton in the south. The groundwater level is close to the surface in the south and in
the centre of the coastal plain. The aquifer thickness increases progressively from east to west
(Dow, 2012).

e Leederville Formation — a major aquifer that extends from north of Lancelin to Augusta in the
south, overlain by the superficial Swan formation. The Upper and Lower Leederville aquifers are
generally unconfined, but may become confined due to the interbedded shale, clay and sandstone
layers. Groundwater is generally fresh; however, salinity may be higher beneath and immediately
adjacent to the Peel-Harvey estuary due to leakage of saline water from the overlying superficial
aquifer (DoW, 2012).
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e Yarragadee North — the Yarragadee is the largest aquifer in the Perth Basin, reaching 3000m
thickness and covering an area from north of Dongara to the Serpentine area south of Perth. It is
confined by the Leederville Formation in the south (DoW, 2012).

With regard to groundwater availability for licensing, the Superficial Swan and Leederville aquifers
currently have allocation available in the area (DWER, 2020d). The following groundwater licences are
currently allocated to lots within the Site for abstraction from the Leederville Aquifer:

e Licence #183236 — Lot 800 Leipold Road Oldbury — licence allocation 30,000KL;

e Licence #153416 — Lot 2 Leipold Road Oldbury — licence allocation 37,600KL;

e Licence #64642 — Lot 1 Leipold Road Oldbury — licence allocation 31,350KL;

e Licence #106059 — Lot 50 on Plan 42883, Oldbury — licence allocation 92,130KL; and
e Licence #159783 — Lot 51 on Plan 42883, Oldbury — licence allocation 4,650KL.

The Perth Groundwater Map (DWER, 2020a) provides some groundwater level information, depicting
minimum groundwater levels, but no details in relation to maximum groundwater levels. The
groundwater contours in the Perth Groundwater Map (Figure 5) show that a deep drain north of
Leipold Road appears to be influencing local groundwater levels. In general, groundwater levels
appear to be at their deepest in the western half of the Site and shallower in the eastern portion.

The groundwater levels in the Perth Groundwater Map need to be interpreted with some caution with
respect to accuracy of the data and ground elevation information. Further investigations are
recommended to refine maximum groundwater levels for the Site, to inform the civil engineering
design for future development ensuring that risks posed by shallow groundwater levels are adequately
considered.

Whilst there are numerous DWER bores within the Site, only some of these have information on
groundwater levels. Figure 5 shows the location of DWER groundwater bores. The four bores within
or near the Site that have groundwater information are (DWER, 2020b):

e 61410148 — located south-east of the border of the Site;

e 61410130 — located west of the south-west corner of the Site;

e 61410131 - located north of the north-west corner of the Site; and
e 61410151 - located north of the north-east corner of the Site.

Appendix 1 show the groundwater levels recorded at these four bores. The general trend across all
bores is a decline in water level, this being most apparent for bore 61410148 located on the southern
border of the Site. This trend is consistent with observations from other localities in the south-west of
Western Australia where groundwater levels have been declining since the mid-1970’s due to a
reduction in average annual rainfall over this period.

Based on the available records, the maximum groundwater level recorded since 1975 for
Bore 61410148 is approximately 14 m AHD. With the ground elevation at this location being
16.02 m AHD, this represents a depth to groundwater for the Superficial Aquifer of approximately
2 m below ground level. For Bore 61410130, the maximum groundwater level recorded since 1975 was
approximately 11.3 m AHD and the ground elevation at this location is 11.694 m AHD, representing a
depth to groundwater of 0.394 m below ground level.
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The data suggests that groundwater levels may be shallow at the Site. However, further monitoring
to inform the preparation of a Local Water Management Strategy (LWMS) is recommended with a
greater number of bores to be installed and monitored across two winters. The monitoring program
should also capture groundwater level data from the DWER bores near the Site (particularly Bore
61410148) to provide a reference point for the newly installed bores and potentially enable a
correction factor to be applied to determine an appropriate maximum groundwater level across the
Site.

The groundwater beneath the Site is classified as brackish (1,000-3,000mg/L) (DWER, 2020a).

Further detail regarding groundwater and drainage considerations for urban development of the Site
are contained within the District Water Management Strategy prepared by Oversby Consulting,
accompanying the proposed MRS Amendment.

2.6 FLORA AND VEGETATION

2.6.1 Beard’s Vegetation Mapping

Broad scale (1:250,000) pre-European vegetation mapping of the area has been completed by Beard
(1979) at an association level. The mapping indicates that Association 968 (Medium woodland Jarrah
Marri and Wandoo) was originally across the Site.

A vegetation association is considered under-represented if there is less than 30% of its original
distribution remaining. From a representation and biodiversity perspective (not taking into account
any other land degradation issues) there are several criteria being applied to vegetation (EPA, 2000):

e the threshold level below which species loss appears to accelerate exponentially at an ecosystem
level is regarded as being at a level of 30% of the pre-European (pre-1750) extent of vegetation
association;

e alevel of 10% of the original extent is regarded as being a level representing ‘Endangered’; and

e clearing which would put the threat level into the class below should be avoided.

At the State level, Vegetation Association 968 has greater than 30% of its pre-European extent
remaining, however within the Shire of Serpentine-Jarrahdale only 4.60% of the pre-European extent
of Association 968 remains (DBCA, 2019).

2.6.2 Vegetation Complexes

Heddle et al. (1980) mapped the Perth area vegetation at a finer scale than Beard (1979). Vegetation
complexes indicate patterns of vegetation at a regional scale, and are based upon factors such as
landform, soil and climate.

Pre-European Vegetation at the Site is mapped as (Australian Government, 2020):

e Guildford Complex - The majority of the Site is mapped as the Guildford Complex which is described
as a mixture of open forest to tall open forest of Corymbia calophylla (Marri) - Eucalyptus wandoo
(Wandoo) - Eucalyptus marginata (Jarrah) and woodland of Eucalyptus wandoo (Wandoo) (with
rare occurrences of Eucalyptus lane-poolei (Salmon White Gum)). Minor components include
Eucalyptus rudis (Flooded Gum) - Melaleuca rhaphiophylla (Swamp Paperbark).
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e Serpentine River Complex — A small area in the north-west corner of the Site is mapped as the
Serpentine River Complex described as a closed scrub of Melaleuca species and fringing woodland
of Eucalyptus rudis (Flooded Gum) - Melaleuca rhaphiophylla (Swamp Paperbark) along streams.

There are no intact areas of native vegetation within the Site. The only native vegetation remaining
comprises scattered paddock trees of Marri (Corymbia calophylla), Flooded Gum (Eucalyptus rudis)
and Swamp Sheoak (Casuarina obesa). Due to on-going agricultural uses (such as cattle grazing) at the
Site, there are no areas of natural regeneration occurring.

Given the current site conditions, the vegetation at the Site has been assessed as Completely
Degraded. Opportunities to incorporate what little native vegetation exist into future development of
the Site can be explored through later, more detailed stages of the planning process, such as structure
planning and subdivision approval.

2.6.3 Conservation Significant Vegetation

Table 1 lists the Commonwealth Threatened Ecological Communities (TEC) identified in the Protected
Matters Search Tool (PMST) report (Appendix 2) as potentially occurring within a 2 km buffer of the
Site.

TABLE 1: COMMONWEALTH THREATENED ECOLOGICAL COMMUNITIES WITHIN 2KM OF THE SITE

Banksia Woodlands of the Swan Coastal Plain Endangered Community may occur within

ecological community area

Clay Pans of the Swan Coastal Plain Critically Community likely to occur
Endangered within

Corymbia calophylla — Kingia australis woodlands on Endangered Community known to occur

heavy soils of the Swan Coastal Plain within area

Corymbia calophylla — Xanthorrhoea preissii Endangered Community known to occur

woodlands and shrublands of the Swan Coastal plain within area

Tuart (Eucalyptus gomphocephala) Woodlands and Critically Community may occur within

Forests of the Swan Coastal Plain ecological Endangered area

Due to the Completely Degraded structure and condition of the vegetation at the Site, the above TECs
are not present. Therefore, the Site does not contain any regionally significant vegetation.

There are State-listed TECs, and one Priority Ecological Community (PEC) mapped (inclusive of buffers)
that marginally encroach into the south-east and north-west corners of the Site (Figure 6). The areas
of the ecological communities within the Site do not contain any intact areas of native vegetation and
therefore are regarded as Completely Degraded. These areas are no longer representative of any TECs
or PECs. During the site inspection the northern portion of the Mundijong Road reserve (and abutting
the southern boundary of the Site) was noted as containing a deep surface drain, extensive infestation
of Watsonia (Watsonia meriana var. bulbillifera) and being poorly vegetated.

2.6.4 Conservation Significant Flora

The conservation significant flora identified in the NatureMap Species Report (Appendix 3) and the
PMST Report (Appendix 2) as potentially occurring within 2 km of the Site are listed in Table 2.
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TABLE 2: CONSERVATION SIGNIFICANT FLORA SPECIES WITHIN 2KM OF THE SITE

Acacia lasiocarpa var. bracteolata

10.1.7 - Attachment 1

- - Priority 1

long peduncle variant y

Andersonia gracilis Slender Andersonia Endangered Vulnerable

Caladenia huegelii King Spider-orchid Endangered Critically Endangered

Diuris micrantha Dwarf Bee-orchid Vulnerable Vulnerable

Diuris purdiei Purdie's Donkey-orchid Endangered Endangered
Glossy-leaved

Drakaea elastica Endangered Critically Endangered
Hammer Orchid

Drakaea micrantha Dwarf Hammer-orchid Vulnerable Endangered

Eucalyptus x balanites Cadda Road Mallee Endangered Critically Endangered

. , . Narrow curved-leaf

Grevillea curviloba subsp. incurva . Endangered Endangered
Grevillea

Lepidosperma rostratum Beaked Lepidosperma Endangered Endangered

Stylidium aceratum - - Priority 3

Synaphea sp. Fairbridge Farm
Synaphea sp. Serpentine

Tetraria australiensis

Selena's Synaphea

Southern Tetraria

Critically Endangered
Critically Endangered

Vulnerable

Critically Endangered
Critically Endangered

Vulnerable

It is highly unlikely that any of the conservation significant flora species listed in Table 2 would be
present at the Site due to previous clearing, the long history of grazing and the Completely Degraded
condition of vegetation at the Site.

2.6.5 Weed Species

During the site inspection the vegetation along the northern side of Mundijong Road was observed to
be impacted by a dense infestation of the weed species Watsonia (Watsonia meriana var. bulbillifera).

The WA declared pest species Gomphocarpus fruticosus (Narrow leaf cotton bush) was also observed
on site (Plate 1). Declared plants are regulated by DPIRD under the Biosecurity and Agriculture
Management Act 2007.

Cotton bush is most conspicuous in summer and autumn when mature plants have flowers and fruits.
It can be found in pastures, around creeks and wetlands, on roadsides and other areas with disturbed
soil. Cotton bush invades pastures and can form dense thickets many hectares in size. It is toxic to
livestock but is rarely eaten (DPIRD, 2020).

1 Biodiversity Conservation Act 2016
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PLATE 1: NARROW LEAF COTTON BUSH OBSERVED IN THE SOUTHERN PORTION OF THE SITE

2.6.6 Bush Forever

Bush Forever is a strategic plan which formally commenced in 2000 to protect approximately
51,200 ha of regionally significant bushland, representing, where achievable, a target of at least 10%
of each of the original 26 vegetation complexes of the Swan Coastal Plain portion of the Perth
Metropolitan Region (WAPC, 2000).

Bush Forever Site 360 (Mundijong and Watkins Roads Bushland, Mundijong/Peel Estate) traverses the
southern boundary of the Site (Figure 6). Bush Forever Site 360 occupies a total area of 73.8 ha (some
not shown on Figure 6), with 4.85 ha mapped within the Site (Australian Government, 2020). During
the site inspection the vegetation along the northern side of Mundijong Road was observed to be
impacted by a dense infestation of Watsonia (Watsonia meriana var. bulbillifera) and was more
sparsely vegetated in part due to the deep open drain that runs along the southern boundary of the
Site. However, the vegetation on the southern side of Mundijong Road was observed to be in better
condition.

2.6.7 Environmentally Sensitive Areas

Environmentally Sensitive Areas (ESAs) are specified areas, or a class of area declared by the Minister
for the Environment under Section 51B of the Environmental Protection Act 1986 (EP Act).

ESAs are mapped as encroaching into the Site (Figure 6). These ESAs are attributable to the mapped
CCW, Bush Forever Site and TEC in the Mundijong Road reserve. Generally, the extent of ESA mapping
includes a buffer and is therefore often overstated in terms of area. Given the ESA mapped within the
Site is devoid of intact native vegetation, it is unlikely that this area is actually representative of an ESA.

2.7 FAUNA

The conservation significant fauna species identified in the NatureMap Species Report (Appendix 3)
and the PMST Report (Appendix 2) as potentially occurring within 2 km of the Site are listed in Table
3. Marine species have been excluded from Table 3.
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TABLE 3: CONSERVATION SIGNIFICANT FAUNA SPECIES WITHIN 2KM OF THE SITE

BIRDS
Botaurus poiciloptilus

Calidris ferruginea
Calyptorhynchus banksii naso

Calyptorhynchus baudinii
Calyptorhynchus latirostris
Leipoa ocellata

Numenius madagascariensis
Rostratula australis
MAMMALS

Bettongia penicillata ogilbyi

Dasyurus geoffroii
Isoodon fusciventer

Notamacropus eugenii subsp.
derbianus

Pseudocheirus occidentalis

Setonix brachyurus

Australasian Bittern
Curlew Sandpiper

Forest Red-tailed Black-
Cockatoo

Baudin’s Cockatoo
Carnaby’s Cockatoo
Malleefowl

Eastern Curlew

Australian Painted-snipe

Woylie
Chuditch

Southwestern brown
bandicoot / Quenda

Tammar Wallaby

Western Ringtail Possum

Quokka

Endangered

Critically Endangered
Vulnerable

Endangered
Endangered
Vulnerable

Critically Endangered

Endangered

Endangered

Vulnerable

Critically Endangered

Vulnerable

The Environmental Planning Tool (WALGA, 2020) indicates that the Site:

Endangered

Critically Endangered
Vulnerable

Endangered
Endangered
Vulnerable

Critically Endangered

Endangered

Critically Endangered

Vulnerable

Priority 4

Priority 4

Critically Endangered

Vulnerable

e Contains confirmed (buffered) roosting area for Carnaby’s Black Cockatoo in the north-west corner

of the Site;

e s within the known foraging area of Baudin’s Black Cockatoo (DSEWPaC, 2012);

e s within the known breeding and non-breeding range of Carnaby’s Black Cockatoo (DSEWPaC,

2012); and

e s within the known range of the Forest Red-tailed Black Cockatoo (DSEWPaC, 2012).

Due to the degraded condition of the available habitat, the Site contains very few values for native
fauna. No conservation significant fauna species were observed during the site inspection. Of those
species listed in Table 3, the three species of Black Cockatoos may occasionally be present within the
Site. A thorough assessment of all properties and potential habitat trees was not possible as part of
the site inspection. However, the scattered paddock trees observed on Lots 272-275 were generally
5m or less in height with the occasional tree up to 7m — 8m tall. None of the trees observed during
the site assessment contained hollows that would support Black Cockatoo breeding.

The scattered Marri trees in the paddock areas provide limited foraging resources which the Black
Cockatoos may opportunistically feed upon as they move through the area. The loss of these trees
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would not represent a significant impact on the species and could be adequately compensated through
selection of appropriate plant species for use in landscape treatments onsite as part of future planning
and design and where possible retention of mature trees.

Regional ecological linkages are a network of natural areas that provide “stepping stones” for species
to migrate and disperse between patches of remnant vegetation. Habitat fragmentation is a key
threatening process leading to loss of biodiversity, so it is important to protect and enhance ecological
linkages. A notional regional ecological linkage (associated with Bush Forever Site 360) extends into
the southern boundary of the Site along Mundijong Road (WALGA, 2020).

The Perth Regional ecological linkages were identified and mapped by the Perth Biodiversity Project in
2003. A notional regional ecological linkage (associated with Bush Forever Site 360) extends into the
southern boundary of the Site along Mundijong Road. Since they were identified, changing land uses
may have impacted on the long-term feasibility of some of these regional linkages (WALGA, 2020).

2.8 ABORIGINAL HERITAGE

The Aboriginal Heritage Inquiry System (DPLH, 2020) shows there are no registered Aboriginal heritage
sites on the Site or within a 1km radius of the Site. Table 4 lists the registered sites that are located
within 2km of the Site.

TABLE 4: REGISTERED ABORIGINAL SITES WITHIN 2KM OF THE SITE

449 South-East Corridor 02 Artefacts/Scatter | 3 km north-east of the Site
450 South-East Corridor 03 Artefacts/Scatter | 2.6 km north-east of the Site

18187 | Tonkin Highway — Mundijong Road Scatter #11 | Artefacts/Scatter | 2.6 km east of the Site

18188 | Tonkin Highway — Mundijong Road Scatter #12 | Artefacts/Scatter | 2.6 km east of the Site

2.9 BUSHFIRE RISK

Designated bushfire prone areas have been identified by the Fire and Emergency Services
Commissioner as being subject, or likely to be subject, to bushfire attack (DFES, 2020). A bushfire prone
area is identified by the presence of and proximity to bushfire prone vegetation and includes both the
area containing the bushfire prone vegetation and a 100m buffer zone immediately surrounding it.

The entire Site is mapped within a bushfire prone area (Australian Government, 2020) and may require
additional planning and building requirements when developing the Site. State Planning Policy 3.7
Planning in Bushfire Prone Areas (WAPC, 2015) defines ‘bushfire risk’ as “the chance of a bushfire
igniting, spreading and causing damage to people, property and infrastructure.”

A strategic hazard assessment for the Site has been conducted by Lush Fire and Planning and is
provided in the bushfire management plan accompanying the MRS Amendment.
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2.10 LAND USE AND CONTAMINATION RISK

2.10.1 Land Use

The Site is currently used for low intensity agriculture including cattle grazing and the keeping of
horses. It largely comprises open paddocks with occasional scattered trees, with some dwellings and
stables/sheds.

Historical aerial photography from Landgate (2020) dating back to 1953 was reviewed to identify
activities conducted at the Site that may cause contamination. The 1953 image shows that the entire
Site had already been cleared of vegetation and was being used for agriculture. There have been no
significant changes in land use at the Site over the last six decades with the only exception being the
extraction of clay on Lot 275 Mundijong Road, which commenced in approximately 1974. Appendix 4
shows the development of clay mining on Lot 275 in 1974, 1981 and 2018 respectively.

A Development Approval (DA) from the Shire of Serpentine-Jarrahdale was granted on
23 October 2014 to conduct rehabilitation works on Lot 275 (inclusive of filling the former clay pits
with imported fill material). In 2014, Australian Civil Haulage (ACH) was commissioned to assist with
the rehabilitation works by filling the clay pits and levelling out the remainder of the Site. The clay pits
have been progressively filled with imported fill material. However, during the placement of the fill
material minor fragments of plastic, PVC piping, scrap metal, brick and green waste such as wood chips
were identified (SERS, 2017).

A Works Approval application was submitted to the DWER on 14 February 2018 to construct and
operate a Category 62 Solid Waste depot on Lot 275 to excavate, screen and stockpile material that
had been backfilled in the clay pits. The Works Approval was approved in December 2018. The
operation involves excavating the backfilled material (approximately 12,000m3), screening the
material onsite to separate the non-conforming material for offsite disposal from the reusable
material. The screened material is to be stockpiled onsite for a maximum period of one year.

It should be noted that the area affected by the clay pits (approximately 6.3 ha) represents only 0.73%
of the overall Site.

2.10.2 Surrounding Land Use

Recent aerial photography was reviewed to identify land uses which have the potential to be regarded
as inconsistent with sensitive land uses such as residential. The surrounding land uses identified, and
the EPA (2015) recommended buffer distances associated with those land uses are outlined in Table 5
and shown in Figure 7.

A buffer, as defined in State Planning Policy 2.5 (WAPC, 2016), is the designation of land in which
sensitive land uses are constrained. It is not the purpose of separation distances to sterilise land from
development; non-sensitive land uses can be located within the area between the source of emissions
and sensitive land use (EPA, 2015).

Sensitive land uses are those land uses where people live or regularly spend time, and which are
therefore sensitive to emissions from industry. They include residences, hospitals and nursing homes,
short-stay accommodation, schools, child care facilities, shopping centres, playgrounds, and some
public buildings. Some commercial and institutional land uses which require high levels of amenity may
also be regarded as sensitive to particular emissions (EPA, 2015).
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TABLE 5: SURROUNDING LAND USES

West

North

East

West of the Site is rural zoned land, primarily used for agricultural activities. Other land uses of
note include:

King Road Brewery is immediately west of the Site (west of King Road). Breweries can be
sources of gases, noise, dust and odour emissions. According to the EPA (2015), breweries
generally require buffers of between 200m and 500m depending on the size of the brewery
and the type of product being manufactured.

To the north of the Brewery is Lot 102 (766) King Road, which has been unlawfully used for
several years to store and stockpile demolition waste. In mid-2019, the Shire successfully
prosecuted the landowner and operators of this facility for conducting an unapproved use
on the property, resulting in significant penalties being awarded against those parties.
Unapproved fill is now being removed and the subject land being remediated t comply with
Shire directives. As a result, there are no off-site impacts from this property that would
impinge on urbanisation of the Site.

Approximately 950m north-west of the Site is a site which appears to have a number of old
greenhouses. Greenhouses using composts or manures generally require a buffer of
between 200 and 300m (EPA, 2015).

Approximately 1 km north-west of the Site there appears to be a poultry farm. Generic
buffers for Poultry operations range from 300m — 1,000m (EPA, 2015). The Site appears to
be sufficiently separated from this poultry farm.

Land to the north of the Site is zoned rural and is primarily used for agricultural activities. Other
land uses of note include:

North of Leipold Road are rural activities which appear to be similar to those at the Site i.e.,
horse keeping and stock grazing.

A waste recycling facility (?) on Lot 54 King Road is located approximately 300 m north of
the north-western corner of the Site. The site appears to be used as a waste type of transfer
station. It is difficult to determine who is operating the facility and the types of wastes
received. The generic buffer for a solid waste depot is 200m (EPA, 2015).

Timber Mill (Jarrahwood Australia) - approximately 600m north (36 Bird Road, Oldbury)
which manufactures Jarrah timber products. The generic buffer for a timber sawmill ranges
from 500m to 1,000m depending on the size of the mill.

Bulk haulage rail is north of the Site. Its closest point to the Site is approximately 650m from
the north-western corner of the Site.

Plant nursery (163 Boomerang Road, Oldbury) — small plant nursery approximately 800m
north of the Site. The generic buffer requirement for plant nurseries (no composting onsite)
is 100m (EPA, 2015).

West Australian Large-Scale Off-road Association (9 Bird Road, Oldbury) — off-road remote
controlled vehicle racing club is approximately 1 km north of the Site.

Currently the majority of the land to the immediate east of the Site between Gangemi and
Kargotich Roads is being used for agricultural purposes.

The land east of Kargotich Road has been identified for future industrial development (The West
Mundijong Industrial Zone). It is understood the West Mundijong Industrial Zone is intended to
attract significant and strategic industrial operations some of which may generate off-site
impacts and buffer requirements to achieve desired separation distances from ‘sensitive’ land
uses (such as residential development).
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TABLE 5: SURROUNDING LAND USES

It is understood that the land to the immediate west of the West Mundijong Industrial Area
between Kargotich and Gangemi Roads is to be retained as a rural zoning and will act as an
effective 1km buffer to the Site.

South Land to the south of the Site is currently used for agricultural purposes. Our desktop research
has identified that land south of Mundijong Road appears to be used for agricultural purposes
and primarily associated with cattle farming.

Of note are the following:

e 848 (Lot 123) Mundijong Road - Peel Feedlot (for sheep) which is a Category 55 Prescribed
Premises (Livestock Sale Yard or Holding Pen); and

e Lot 25 Lightbody Road - Serpentine-Jarrahdale Holding Yards a Category 1 Prescribed
Premises (Cattle Feedlot).

Sale yards, holding pens and feedlots have the potential to cause noise, dust and odour emissions
which can impact local amenity. The buffer distance required between these, and sensitive land
uses can vary depending on the size of the facility. The EPA (2015) recommends a separation
distance of 1,000m for noise, dust and odour for sheep feedlots. For cattle feedlots, the EPA
(2015) recommends a separation distance of 1,000m for noise and dust impacts and the use of
an S-Factor calculation to determine a suitable buffer to manage odour impacts.

Additionally, Mundijong Road is expected to remain a strategic east-west transit corridor in
future, in which case, future planning stages for urbanization of the Site will need to address the
likely impacts of road noise and how these will be mitigated through subdivision and
development.

Further investigation of the surrounding land uses and specifically the buffer requirement for each is
recommended so that the amenity of future landholders within the Site is not compromised. Less
sensitive land uses should be planned for the portion of the Site impacted by land use buffer
requirements.

2.10.3 Contamination

According to the DWER’s Contaminated Sites Database (DWER, 2020c) there are no registered
contaminated sites within the Site or within a 5km radius of the Site. Given that the Site has had
continuous use for low intensity agriculture for more than 60 years, the risk of widespread
contamination being present is regarded as low.

2.11 PREVIOUS EPA ADVICE

The West Mundijong Industrial Precinct Scheme Amendment (1298/41) which rezoned land from Rural
to Industrial in the MRS was referred to the EPA under Section 48A of the Environmental Protection
Act 1986. This amendment covered 449 ha of land situated immediately east of the Site.

The EPA considered that the scheme amendment was unlikely to have a significant effect on the
environment and did not require formal assessment under Part IV of the EP Act. The key
environmental factors relevant to the scheme amendment included: Flora and Vegetation, Inland
Waters and Amenity (Social Surroundings).

The EPA considered that the environmental impacts associated with the development of the area
subject to the amendment can be adequately managed through local scheme provisions, noting that
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in particular provisions relating to noise impacts and wetland management would be required. The
EPA considered that structure planning can also manage industrial design to minimise impacts to
surrounding land uses.

In relation to the Flora and Vegetation factor, the EPA noted that the amendment area contains the
Guildford vegetation complex which is mapped as having less than 10% remaining on the Swan Coastal
Plain. The EPA’s view was that this vegetation should be protected and included as an ecological
linkage at the structure planning stage.

The EPA also indicated that the area mapped as a CCW (Manjedal Brook) be managed and protected
by a minimum buffer of 50m.

The proposed development of the industrial area has the potential to impact the amenity of adjacent
landholders. As such the EPA outlined their expectation that an adequate separation between the
intended industrial development and sensitive land uses would be provided.

Following the scheme amendment there have been various reports prepared for the West Mundijong
Industrial Area. These include:

District Structure Plan Report (TME, 2013);

District Water Management Strategy (TME, 2015a);

Feasibility Study (TME, 2015b) originally prepared in 2012;

Local Water Management Strategy (Oversby Consulting, 2020); and

Draft Local Structure Plan (Shire of Serpentine Jarrahdale, 2021).

It is difficult to determine the potential separation requirements for future uses in the Industrial Area
based on the notional plans that have been prepared for the Industrial Area. Herring Storer Acoustics
(2012) recommended that uses across the industrial area should be graduated with ‘quieter’ uses
located around the periphery and the ‘noisier’ uses being centrally located as a principle to reduce
adverse impacts upon surrounding land uses. A District Structure Plan (Appendix 5) includes a drainage
corridor between approximately 200m and 600m wide along Kargotich Road which forms the western
boundary. This drainage corridor will be of benefit in terms of providing further separation of potential
industrial uses and the Site in addition to the existing 1 km separation between Kargotich and Gangemi
Roads.
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3 PROPOSAL DESCRIPTION

The population within the Shire is expected to increase from 32,000 in 2019 to 110,000 by 2050 with
the Byford and Mundijong town centres proposed to accommodate the bulk of this with 50,000 people
each (SSJ, 2016).

The Shire’s $J2050 (SSJ, 2016) and draft Local Planning Strategy (SSJ, 2019) identify the Mundijong
District Structure Plan urban area will need to accommodate a population of approximately 50,000
people, requiring in excess of 17,000 dwellings by 2050 to meet the Shire’s long term growth targets.

A review of the proposed Local Planning Strategy and the related Mundijong District Structure Plan
has identified that the land area allocated for urban purposes in the Mundijong townsite is inadequate
to cater for the forecast population growth (DPD, 2019).

To ensure adequate urban zoned land is provided for the future growth of the Mundijong townsite
and its surrounds, the landowners are proposing to rezone the 647 ha Site west of Gangemi Road from
Rural to Urban to be utilised for Residential development (Figure 8).

It is understood that the adjoining land to the immediate east of the Site between Gangemi and
Kargotich Roads is to remain Rural under the Shire’s draft Local Planning Strategy and Local Planning
Scheme No. 3. This will provide an effective 1 km buffer between the West Mundijong Industrial area
and the proposed residential development area west of Gangemi Road.

The additional urban precinct will yield an estimated 6,500 dwellings which would resolve the
identified shortfall and accommodate Mundijong’s forecast population growth, as well as providing
opportunities for additional accommodation options such as potential retirement and aged care
facilities.

Inclusion of the Site in the existing urban allocation will also provide additional opportunities for
residents of Mundijong and the surrounding areas via significant additional public open space,
recreational facilities and other amenities (DPD, 2019).
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4 ENVIRONMENTAL IMPACT ASSESSMENT

The EPA’s environmental principles, factors and associated objectives underpin the environmental
impact assessment process and provide the basis for the EPA to assess whether a proposal or land use
planning scheme’s impact on the environment is acceptable.

Environmental factors are those parts of the environment that may be impacted by an aspect of a
proposal. They provide a systematic approach to 30organizing environmental information for the
purpose of environmental impact assessment.

The environmental factors relevant to the Site include:
e Flora and Vegetation;

e Terrestrial Fauna;

e Terrestrial Environmental Quality;

e Inland Waters; and

e Social Surroundings.

This impact assessment also considers the Matters of National Environmental Significance (MNES)
relevant to the development of the Site. MNES are nationally and internationally important flora,
fauna, ecological communities and heritage places. The EPBC Act provides a legal framework for the
protection and management of MNES.

The Site itself contains few environmental constraints and is suitable to support future urban
development. From an ecological perspective, the degraded nature of the Site due to historic clearing
and many years of agriculture means that sensitive environments are unlikely to be adversely
impacted.

The following sections describe the environmental impact assessment for each relevant environmental
factor, including the EPA’s objective for the environmental factor, relevant policy and guidance to be
considered, potential impacts that may occur and the proposed mitigation strategies that will be used
to minimise the identified impacts.

4.1 FLORA AND VEGETATION

4.1.1 EPA Objective

Flora is defined as native vascular plants and vegetation is the groupings of different flora patterned
across the landscape that occur in response to environmental conditions.

The EPA’s objective for this factor is to protect flora and vegetation so that biological diversity and
ecological integrity are maintained.

4.1.2 Policy and Guidance

e EPBC Act;

e Biodiversity Conservation Act 2016 (BC Act);

e Biosecurity and Management Act 2007 (BAM Act);
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e Environmental Factor Guideline — Flora and Vegetation (EPA, 2016a); and

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

4.1.3 Receiving Environment

There are no areas of intact native vegetation within the Site. The only remaining native vegetation is
comprised of scattered trees (Plate 2). Due to continued farming in the area, there appears to be no
areas of natural regeneration occurring. The declared pest plant Narrow leaf cotton bush was also
observed on site. For these reasons, the Site has been assessed as being Completely Degraded and it
is considered that there is minimal risk of rare plants or conservation significant ecological
communities being present at the Site.

At an association level the mapping indicates that Vegetation Association 968 (Medium woodland
Jarrah, Marri and Wandoo) was originally across the Site. A vegetation association is considered under-
represented if there is less than 30% of its original distribution remaining. The 2018 Statewide
Vegetation Statistics (DBCA, 2019) indicate there is 32% of the pre-European extent remaining of
Association 968, but only 4.6% within the Shire of Serpentine-Jarrahdale.

At a finer scale, the pre-European vegetation mapped for the Site includes the Guildford Complex
(covers the majority of the Site including the areas mapped as Bush Forever and CCW), Serpentine
River Complex (in the north-west of the Site) and the Beermullah Complex (a very small area in the
north-east of the Site). According to the 2013 Native Vegetation Extent by Vegetation Complexes on
the Swan Coastal Plain South of Moore River (WALGA, 2013) the following extents of these vegetation
complexes remain on the Pinjarra Plain:

e Guildford Complex —5.87%;
e Serpentine River Complex — 10.82%; and

e Beermullah Complex — 6.91%.

The Guildford and Beermullah vegetation complexes have less than 10% of their original extent
remaining on the Pinjarra Plain. However, no intact areas of native vegetation were observed on the
Site, therefore no vegetation representative of these complexes remains on the Site.

PLATE 2: EXAMPLE OF SCATTERED TREES ON SITE
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A small portion (4.85 ha) of Bush Forever Site 360 is mapped within the southern boundary of the Site
(Figure 6). This same area is also mapped as a conservation category wetland (CCW) (UFI 14817).
However, during the site inspection the vegetation corresponding to the Bush Forever site and CCW
along the northern side of Mundijong Road was observed to be impacted by various weed species,
most notably Watsonia (Watsonia meriana var. bulbillifera), and was more sparsely vegetated in part
due to the deep open drain that runs along the southern boundary of the Site (Plate 2).

PLATE 3: SOUTHERN BOUNDARY OF THE SITE

Table 6 details the Bush Forever Sites that are mapped within a 2km radius of the Site.

TABLE 6: BUSH FOREVER SITES MAPPED WITHIN A 2KM RADIUS OF THE SITE

360 Mundijong and 73.8 e 2 Southern wet shrublands (WA Within the southern
Watkins Roads listed TEC) boundary of and
Bushland, e 3a Eucalyptus calophylla - Kingia adjacent to the Site
Mundijong/Peel australis woodlands on heavy soils
Estate (State & EPBC listed TEC)

e  3c Eucalyptus calophylla — X preissii
woodlands and shrublands (State &
EPBC listed TEC)

e 8 Herb rich shrublands in clay pans
(State & EPBC listed TEC)

e 9 Dense shrublands in clay flats
(State & EPBC listed TEC)

e 10a Shrublands on dry clay flats
(WA & EPBC listed TEC)
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TABLE 6: BUSH FOREVER SITES MAPPED WITHIN A 2KM RADIUS OF THE SITE

e FCT20b Banksia attenuata and/or
Eucalyptus marginata woodlands
of the eastern side of the Swan
Coastal Plain (WA listed TEC)

e Mapped CCWs (UFIs 14779, 14817,

7998)
368 | Lowlands Bushland— | 1,034.1 | e 21cLow lying Banksia attenuata 1.5 km south of the
Eastern Block, Peel woodlands or shrublands (WA Site
Estate listed PEC and forms part of EPBC

listed Banksia TEC)

e  Mapped CCWs (UFIs 14781, 7296)
and REWs (14744, 7244)

68 Jackson Road 19.3 e Mapped REWs (UFIs 7190 and 400m north of the
Bushland, Peel Estate 14741). Site

70 Duckpond Bushland, | 8.8 e No vegetation types were 1.8 km west of the
Peel Estate recorded/inferred. Site

4.1.4 Potential Impacts

The development of the Site for urban purposes will not directly impact any intact areas of native
vegetation. However, it may require clearing of scattered isolated trees, though this will only be known
when further, more detailed design occurs in later stages of the planning process. On this basis, the
development of the Site may potentially impact the limited flora and vegetation present in the
following ways:

Direct Impacts
e Permanent loss of scattered native trees due to clearing.

Indirect Impacts

e Introduction and/or spread of weeds, dieback and pest animals to Bush Forever Site 360 (which is
also identified as an ESA);

e Changes to site hydrology through groundwater abstraction or changes in surface water flows
impacting upon the CCW (UFI 14781) intersecting and adjacent to the Site (which is also identified
as an ESA); and

e Dust deposition during clearing and construction.

4.1.5 Mitigation
The following mitigation measures are recommended for the Site:

e Retain mature native trees in areas of open space or road reserves where finished site levels
permit.
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e Implement Water Sensitive Urban Design strategies consistent with Better Urban Water
Management (WAPC, 2010) to ensure post-development hydrology is similar to pre-development
conditions.

e Indirect impacts such as the introduction or spread of weeds and dieback or dust deposition on
vegetation will require actions to be implemented during clearing and construction. These impacts
are best managed through the implementation of hygiene measures and conventional dust
suppression techniques at the construction stage.

4.1.6 Recommendations

As planning progresses, it is recommended that the ‘Avoid, Minimise and Mitigate’ hierarchy is applied
i.e. where possible avoid clearing native trees. However, if clearing is unavoidable, then measures to
minimise the extent of clearing and manage the impacts of clearing and construction should be
investigated.

Landscaping within open space areas should utilise locally native species which have lower nutrient
and irrigation requirements.

As the Site is within a Bushfire Prone Area, more detailed bushfire management plans should be
prepared during future stages of the planning process, consistent with State Planning Policy
requirements and building on the strategic hazard assessment prepared by Lush Fire and Planning.

4.2 TERRESTRIAL FAUNA

4.2.1 EPA Objective

Terrestrial fauna are defined as animals living on land or using land (including aquatic systems) for all
or part of their lives. Terrestrial fauna includes vertebrate and invertebrate species.

The EPA’s objective for this factor is to protect terrestrial fauna so that biological diversity and
ecological integrity are maintained.

4.2.2 Policy and Guidance
e EPBC Act;
e BCAct; and

e Environmental Factor Guideline —Terrestrial Fauna (EPA, 2016d).

4.2.3 Receiving Environment

Due to the degraded condition of the available habitat, the Site contains very few values for native
fauna. Three species of Black Cockatoo may occasionally utilise remnant trees at the Site, however no
conservation significant fauna species were observed during the site inspection.

The scattered paddock trees observed on Lots 272-275 were generally 5m or less in height with the
occasional tree up to 7-8m tall. None of the trees observed contained hollows that would support
Black Cockatoo breeding. The scattered Marri trees in the paddock areas provide very limited foraging
resources which Black Cockatoos may opportunistically feed upon as they move across the landscape.
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A notional regional ecological linkage, associated with Bush Forever Site 360, extends into the southern
portion of the Site along Mundijong Road. However, the vegetation in this area is considered
Completely Degraded.

Areas adjacent to the Site are also devoid of vegetation that provides habitat. Areas of native
vegetation in better condition associated with Bush Forever Sites (see Table 6) are located
approximately 1-2km from the Site that will provide quality habitat for native fauna.

4.2.4 Potential Impacts

The development of the Site for urban purposes may potentially impact fauna and the limited fauna
habitat present in the following ways:

Direct Impacts
) Permanent loss of potential Black Cockatoo habitat trees; and
° Fauna injury or mortality during future clearing or construction.

Indirect Impacts

) Predation/competition from introduced fauna; and
° Increased noise, dust, fire and vehicle strike during construction.

4.2.5 Mitigation

The following mitigation strategies are recommended for the Site:

° Clearing of potential Black Cockatoo habitat trees should be avoided where possible. Retain
native trees and shrubs in the open space areas and road reserves where finished site levels
permit.

. Implement fauna management strategies during clearing and construction to prevent injuries

to/death of native fauna.

. Fauna habitat can be enhanced through revegetation of cleared areas, particularly in open space
areas, to increase the area of available habitat.

The loss of the existing trees would not represent a significant impact on the Black Cockatoo species
and could be adequately compensated onsite through selection of appropriate plant species for use in
landscape treatments and open space as part of future planning and design.

4.2.6 Recommendations

Where possible, potential Black Cockatoo habitat trees should be retained in areas of open space
where finished site levels permit.

Implement measures to avoid impacts to fauna or fauna habitat during clearing and construction such
as retaining existing trees where possible and the provision of fauna spotters during clearing activities.
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4.3 TERRESTRIAL ENVIRONMENTAL QUALITY

4.3.1 EPA Objective

Terrestrial Environmental Quality is defined as the chemical, physical, biological and aesthetic
characteristics of soils.

The EPA’s objective for this factor is to maintain the quality of land and soils so that environmental
values are protected.

4.3.2 Policy and Guidance

e Environmental Factor Guideline — Terrestrial Environmental Quality (EPA, 2016c);

e Contaminated Sites Act 2003,

e Identification and Investigation of Acid Sulfate Soils (ASS) and Acidic Landscapes (DER, 2015a); and

e Draft Environmental Assessment Guidelines for Separation Distance Between Industrial and
Sensitive Land Uses (EPA, 2015).

4.3.3 Receiving Environment

The Site is located within the Guildford Formation and is predominantly within the Pinjarra Soil
Landscape Zone (Figure 2). The soils are broadly described as clayey to sandy alluvial soils with wet
areas. .

It was noted during the site inspection, that the Site is low-lying with soils that have a low
permeability/poorly drained and likely to be waterlogged or inundated during wet months. Low
permeability soils are generally not well suited for the infiltration of stormwater or wastewater.
Waterlogging in the winter months is also not conducive to crop growth making agricultural
enterprises less feasible.

Grazing is the existing dominant form of agricultural activity within the Site. The Land Capability
Assessment (Land Assessment Pty Ltd, 2020) undertaken for the Site indicates that the degree of
susceptibility to soil waterlogging and possible future salinity are factors (land qualities) which limit
the capability rating for grazing over most of the Site to a ‘Fair’ or a ‘B’ category. DPIRD’s
contemporary terminology describes the B categories as:

e B1>70% of the land has moderate to very high capability
e B2 50-70% of the land has moderate to very high capability

In relation to other forms of agriculture, the Site is even more limited by these factors. For horticultural
activity and dryland cropping it is rated low to very low capability, or C class land described as:

e (C1-50-70% of the land has low to very low capability
e (C2>70% of the land has low to very low capability

Land Assessment Pty Ltd (2020) concluded that the land appears unlikely to be able to support greater
agricultural diversity and commercial production beyond the current level of livestock grazing activity.
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The site is mapped as Class 2 - moderate to low risk of ASS within 3m of the natural soil surface, but
high to moderate risk of ASS beyond 3m of natural soil surface (DWER, 2020b).

The risk of widespread contamination being present at the Site is considered low due to the long
history of low-intensity agricultural activities (such as grazing). The rehabilitation of the clay extraction
pits on Lot 275 (see Appendix 4) resulted in ‘contaminated’ fill being backfilled in the pits. However,
the fill material is to be excavated and screened to remove non-conforming material for disposal off
site, with the remaining material stockpiled for potential disposal or reuse (SERS, 2018).

4.3.4 Potential Impacts

Direct Impacts

The development of the Site for urban purposes may potentially impact the quality of the terrestrial
environment in the following ways:

e Disturbance of ASS during excavation or dewatering; and
e Increased wind and water erosion of soil during clearing and construction.

Indirect Impacts

e Contamination of soils from stockpiling activities.

4.3.5 Mitigation

It is likely that structural fill material will be imported to the Site to establish the finished site levels.
This will reduce the likelihood of disturbing ASS. Where deeper excavations (below 3m or the water
table) or dewatering are required for development, preliminary ASS investigations may be required to
confirm if ASS will be disturbed by construction works.

Fill material from the claypits on Lot 275 is to be excavated, screened and separated into conforming
and non-conforming material stockpiles. It is understood that the proposed works at the Site includes
acceptance of excess sand and construction and demolition material from building sites in the
metropolitan area to fill the existing clay pits. These are to be predominantly sourced from new
housing and commercial subdivisions. The waste material will be sorted, screened and raked (DWER,
2018).

In the event that other contamination is encountered during construction, an unexpected finds
protocol could be used to detail how contamination will be managed and ensure compliance with the
Contaminated Sites Act 2003. The protocol should include triggers for consultation with DWER and the
Shire, and the parties responsible for the contamination (if they can be identified).

4.3.6 Recommendations

It is recommended that geotechnical investigations be undertaken to confirm soil suitability for
construction at the Local Structure Plan or Subdivision stage. Soil permeability testing should be
conducted as part these geotechnical investigations to assist with planning of future stormwater
management.

Targeted ASS investigations can be conducted once disturbance (either dewatering or excavation)
details are known. If present, an ASS Management Plan should be prepared and implemented in
accordance with DWER guidance.
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It will be important to demonstrate that the backfilled material for the clay pits on Lot 275 is ‘clean’
and suitable to support a higher use, if this area is to be developed in the future. It would be prudent
to obtain geotechnical advice about construction on the backfilled pits.

Any areas of contamination identified will need to be managed in accordance with the requirements
of the Contaminated Sites Act 2003 and an unexpected finds protocol.

4.4 INLAND WATERS

4.4.1 EPA Objective

Inland Waters are defined as the occurrence, distribution, connectivity, movement and 