
PREPARED BY ROBERTSDAY 

MAY 2016 

Structure Plan
Lot 803 (74) North Yunderup Road,

North Yunderup

SPN/0718





This structure plan is prepared under the provisions of the Shire of Murray
Local Planning Scheme No.4

IT IS CERTIFIED THAT THIS STRUCTURE PLAN WAS APPROVED BY
RESOLUTION OF THE WESTERN AUSTRALIAN PLANNING COMMISSION
ON: 27 July 2016

Signed for and on behalf of the Western Australian Planning Commission

Section 16 of the Planning and Development Act 2005 for that purpose, in the
presence of:

Date of Expiry: 27 July 2026



NORTH YUNDERUP STRUCTURE PLAN - APRIL 20164

TABLE OF MODIFICATIONS

Modfifficatfion No. Descrfiptfion of Modfifficatfion Endorsed by Councfil Endorsed by WAPC 



NORTH YUNDERUP STRUCTURE PLAN - APRIL 2016 5

Executfive Summary 

Thfis Structure Plan (SP) provfides the statutory mechanfism and supportfing technfical studfies for the subdfivfisfion and 
development of Lot 803 (No. 30) North Yunderup Road, North Yunderup (subject sfite).

The SP wfill assfist wfith fulffillfing the State Government and Shfire of Murray’s strategfic dfirectfion fin relatfion to housfing 
supply and affordabfilfity. The SP fis consfistent wfith the Shfire’s strategfic vfisfion for North Yunderup whfich finvolves “rezonfing 
of rural landholdfings for urban purposes wfith approprfiate Structure Plans that fincorporate Water Sensfitfive Desfign 
Prfincfiples and Lfiveable Nefighbourhoods desfign aspects.”

The SP proposes a range of resfidentfial densfitfies and provfides for housfing dfiversfity to meet market and affordabfilfity 
demands. The SP mafintafins a dfirect relatfionshfip wfith the Regfional Open Space (ROS) to the north of the sfite as well as 
exfistfing and future resfidentfial development to the south and east respectfively.

The followfing table summarfises the key plannfing outcomes of the SP:

Item Data Sectfion number referenced 
wfithfin the SP Report

Total area covered by the Structure Plan 6.2352ha Sectfion 1.3.2

Area of each land use proposed:

• Resfidentfial

• Publfic Open Space/ Drafinage

 
4.6144ha

0.2016ha

Sectfion 3.0

Estfimated lot yfield: 106 Lots Sectfion 3.0

Estfimated number of dwellfings 106 Dwellfings Sectfion 3.0

Estfimated resfidentfial sfite densfity 22.97 Dwellfings per sfite ha Sectfion 3.0

Estfimated populatfion (x2.6) 275 Sectfion 3.0

Number of hfigh schools 0 Sectfion 3.6

Number of prfimary schools 0 Sectfion 3.6

Estfimated commercfial floor space  0 Sectfion 3.7

Estfimated number and % of publfic open space:

• Regfional open space

• Dfistrfict open space 

0ha (0%)

0ha (0%)

Sectfion 3.2

Estfimated area and number:

• Nefighbourhood parks

• Local parks

 
0ha (0 parks)

0ha (0 parks)

Sectfion 3.2

Estfimated number and area of natural area and 
bfiodfiversfity assets

0ha Sectfion 3.2
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Part One: Implementatfion 

1.0 Structure Plan Area

Thfis Structure Plan shall apply to Lot 803 (No. 30) North 
Yunderup Road, North Yunderup befing the land contafined 
wfithfin the finner edge of the lfine denotfing the Structure 
Plan boundary on the Structure Plan map (Plan 1).z

2.0 Structure Plan Content

Thfis Structure Plan comprfises:

a. Part 1: Implementatfion – Thfis sectfion contafins the 
Structure Plan and outlfines the purpose and fintent 
of the Structure Plan;

b. Part 2: Explanatory Sectfion – Thfis sectfion contafins 
the background and explanatfion of the Structure 
Plan, fincludfing desfign methodology, relevance 
and complfiance wfith the plannfing framework and 
fis to be used as a reference gufide to finterpret and 
justfify the fimplementatfion of Part One

c. Appendfices – Technfical reports and supportfing 
plans and maps. 

3.0 Interpretatfion and Relatfionshfip wfith the 
Scheme

Unless otherwfise specfiffied fin thfis part, the words and 
expressfions used fin thfis Structure Plan shall have the 
respectfive meanfings gfiven to them fin the Shfire of Murray 
Town Plannfing Scheme No. 4 (the Scheme) fincludfing any 
amendments gazetted thereto. 

Land wfithfin the Structure Plan area fis zoned Resfidentfial 
Development under the Scheme.

4.0 Operatfion 

In accordance wfith Schedule 2, Part 4, clause 28 of the 
Plannfing and Development (Local Plannfing Schemes) 
Regulatfions, the Structure Plan shall come finto effect the 
day fit fis approved by the Western Australfian Plannfing 
Commfissfion (WAPC) for a perfiod of ten years.  

5.0 Land Use and Subdfivfisfion

5.1 Land Use Permfissfibfilfity 

Land use permfissfibfilfity for the Resfidentfial Development 
Zone fis specfiffied wfithfin Table 1 – Zonfing Table of the 
Scheme. 

5.2 Resfidentfial 

5.2.1 Dwellfing Target

Objectfive: To provfide a mfinfimum of 100 dwellfings wfithfin 
the Structure Plan area.  

5.2.2 Densfity

A Resfidentfial Densfity Code Plan fis to be submfitted to the 
WAPC for approval wfith the subdfivfisfion applficatfion and 
shall findficate the Resfidentfial Densfity Codfing applficable 
to each lot wfithfin the subdfivfisfion wfithfin the Resfidentfial 
Densfity Ranges fidentfiffied on Plan 1. 

Varfiatfion to the approved Resfidentfial Densfity Code Plan 
wfill requfire the further approval of the Shfire of Murray and 
WAPC. 

5.3 Publfic Open Space

The entfire Publfic Open Space (POS) allocatfion may be 
addressed through a cash-fin-lfieu contrfibutfion as a 
condfitfion of future subdfivfisfion.

5.4 Report/ Strategfies Requfired Prfior to 
Subdfivfisfion

Prfior to the lodgement of subdfivfisfion applficatfions to 
the WAPC, the followfing management plans are to 
be prepared, as applficable, to the satfisfactfion of the 
relevant authorfity and provfided wfith the applficatfion for 
subdfivfisfion:

a. Resfidentfial Densfity Code Plan (Shfire of Murray/ 
WAPC); and 

b. Ffire Management Plan. 
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5.5 Condfitfions of Subdfivfisfion Approval

At the tfime of subdfivfisfion, the Shfire may recommend to 
the WAPC the preparatfion and/or fimplementatfion of the 
followfing plans/ strategfies as condfitfions of subdfivfisfion 
approval:

a. Urban Water Management Plan;

b. Acfid Sulfate Sofil and Dewaterfing Management 
Plan;

c. Landscape Management Plan for Regfional Open 
Space Reserve at Lot 802 (74) North Yunderup 
Road, North Yunderup and Reserve 40339 
abuttfing Lot 802;

d. Constructfion Management Plan; and

e. The upgrade of North Yunderup Drfive to an urban 
standard for the full frontage of the SP area, to 
the specfifficatfion and satfisfactfion of the Shfire of 
Murray.

6.0 Development

6.1 Local Development Plans (formerly Detafiled 
Area Plans) 

A Local Development Plan may be requfired as a condfitfion 
of subdfivfisfion for lots havfing one or more of the followfing 
attrfibutes:

a. Lots wfith rear-loaded vehficle access; and/or

b. Lots abuttfing Open Space. 

6.2 Stormwater Drafinage and Regfional Open 
Space

Stormwater drafinage from wfithfin the Structure Plan 
boundary may be dfirected finto the Regfional Open Space 
reserve sfituated at Lot 802 (74) North Yunderup Road, 
North Yunderup fin accordance wfith an approved Urban 
Water Management Plan.

6.3 Bush Ffire Matters

No development or subdfivfisfion, exceptfing proposed road, 
shall be allowed wfithfin Asset Protectfion Zone (APZ) 3 untfil 
the land to the east fis developed for resfidentfial purposes 
and fit can be demonstrated that the 25m APZ fis no longer 
requfired on Lot 803 North Yunderup Road.  

Part One: Implementatfion 
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Part two: Non Statutory (Explanatory) Sectfion

1.0 Plannfing Background

1.1 Introductfion and purpose

Thfis Structure Plan (SP) has been prepared by RobertsDay 
Pty Ltd on behalf of LTKC Cfivfil Pty Ltd, fin support of the 
future development of Lot 803 (No. 30) North Yunderup 
Road, North Yunderup (Subject sfite).

The purpose of thfis SP fis to facfilfitate the subdfivfisfion and 
development of the sfite for resfidentfial purposes.

Thfis SP has been prepared fin accordance wfith the 
provfisfions of the Western Australfian Plannfing Commfissfion 
(WAPC) Structure Plan Gufidelfines as well as the Shfire of 
Murray Town Plannfing Scheme No.4 (TPS4).

At the tfime thfis SP was lodged wfith the Shfire, a request 
to amend the Peel Regfion Scheme (PRS) to lfift the ‘Urban 
Deferred’ zone over the sfite had been submfitted wfith the 
Department of Plannfing. The Scheme Amendment and SP 
plannfing stages were antficfipated to progress concurrently 
and the transfer of land to ‘Urban’ zone was subsequently 
publfished fin the Government Gazette on 28 November 
2014. 

1.2 Project Team

The project team consfists of:

Table 1: Consultant Team

Company Role 

JW Property Group Project Manager

RobertsDay Urban Desfign and 
Statutory Plannfing

RPS Envfironmental

A. Khosravfi Engfineerfing 
Servfices

Engfineerfing

Tarsc Trafffic Assessment 

McMullen Nolan Surveyfing

York Gum Servfices Bushffire Assessment 

1.3 Land Descrfiptfion

1.3.1 Sfite Locatfion and Descrfiptfion 

The subject sfite fis approxfimately 7.7km east of Mandurah 
and 12km north-west of Pfinjarra. The Pfinjarra Road/ 
Forrest Hfighway finterchange fis just 2.5km to the east 
(refer to Ffigure 1).

The sfite has a western frontage of 365.5m to North 
Yunderup Road whfilst the entfire northern boundary, befing 
322.76m, adjofins a ‘Regfional Open Space’ (ROS) Reserve 
(refer to Ffigures 2 and 3).

The sfite fis generally flat and parkland cleared wfith the 
exceptfion of some trees surroundfing two manmade 
dams towards the south-western sfide of the sfite. There fis 
also an exfistfing transportable dwellfing and shed fin the 
south-western corner that are proposed to be removed.  

1.3.2 Legal Descrfiptfion and Ownershfip

Table 2: Legal Descrfiptfion

Lot 803 North Yunderup Road

Plan 4001

CT Volume/ Folfio 2564/ 319

Proprfietor George Frost

Area 6.3252 hectares 

The sfite fis currently under contract to LTKC Cfivfil Pty Ltd 
however fis not expected to be formerly transferred untfil 
July 2015 (refer to Appendfix 1).
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Ffigure 1: Regfional Context Plan
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Part two: Non Statutory (Explanatory) Sectfion

Ffigure 4 –Context and Constrafints Plan

KINGFISHER
PARK

TONKIN  
 DRIVE

DEERING  
 DRIVE

PHILLIPS 
  WAY

KINGFIS
HER    DR

IVE

REGIONAL
OPEN SPACE

LOCAL
CENTRE

PUMP
STATION

FORESHORE RESERVE

175m

240m

REGIONAL
OPEN SPACE

LEGEND

SUBJECT LAND

N

SIZE A4greatplaces_

DISCLAIMER: ISSUED FOR DESIGN INTENT ONLY. ALL AREAS AND DIMENSIONS ARE SUBJECT TO DETAIL DESIGN AND SURVEY

CONTEXT AND CONSTRAINTS PLAN
Lot 803 North Yunderup Road, North Yunderup

Shfire of Murray

robertsday.com.auplannfing·desfign·place

RD1 005
DRAW NO.

BJWP YUN
REF NO. REV.

1:5000 5
00

metres 1
0
0

1
5
0

2
0
0

3
0
0

EXISTING LOT BOUNDARY

OVERHEAD POWERLINE

SEWER MAIN

WATER MAIN

GRAVEL TRAIL

KINGFISHER
PARK

TONKIN  
 DRIVE

DEERING  
 DRIVE

PHILLIPS 
  WAY

KINGFIS
HER    DR

IVE

REGIONAL
OPEN SPACE

LOCAL
CENTRE

PUMP
STATION

FORESHORE RESERVE

175m

240m

REGIONAL
OPEN SPACE

LEGEND

SUBJECT LAND

N

SIZE A4greatplaces_

DISCLAIMER: ISSUED FOR DESIGN INTENT ONLY. ALL AREAS AND DIMENSIONS ARE SUBJECT TO DETAIL DESIGN AND SURVEY

CONTEXT AND CONSTRAINTS PLAN
Lot 803 North Yunderup Road, North Yunderup

Shfire of Murray

robertsday.com.auplannfing·desfign·place

RD1 005
DRAW NO.

BJWP YUN
REF NO. REV.

1:5000 5
00

metres 1
0
0

1
5
0

2
0
0

3
0
0

EXISTING LOT BOUNDARY

OVERHEAD POWERLINE

SEWER MAIN

WATER MAIN

GRAVEL TRAIL



NORTH YUNDERUP STRUCTURE PLAN - APRIL 2016 21

1.3.3 Surroundfing Land Uses 

The sfite fis bordered by low-densfity resfidentfial 
development to the south averagfing 1,000m² per lot (refer 
to Ffigure 4). Lot 200 Phfillfips Way to the fimmedfiate east of 
the sfite hosts a sfingle dwellfing, however fis approprfiately 
zoned under both the PRS and TPS4 to support hfigher 
densfity resfidentfial development.

Open Space fis fin abundance wfith the Wfilgfie Creek 
Foreshore Reserve sfituated to the north of the ROS 
reserve, approxfimately 38.5m and 76.09m from the 
north-western and north-eastern boundarfies of the sfite 
respectfively. Kfingffisher Park fis approxfimately 250m south-
east of the sfite, whfilst the Murray Rfiver fis 425m south of 
the sfite. To the west of North Yunderup Road fis a large 
expanse of ROS (refer to Ffigure 4).

A small local centre and general store fis sfituated 
approxfimately 170m south of the sfite servficfing the basfic 
needs of the North Yunderup communfity. The sfite fis also 
just 3.5km from the future Barragup Furnfissdale Busfiness 
Precfinct on Pfinjarra Road.

1.4 Plannfing Framework

1.4.1 Zonfing and Reservatfions

1.4.1.1 Peel Regfion Scheme

At the tfime thfis SP was lodged wfith the Shfire, the sfite was 
zoned ‘Urban Deferred’ under the PRS (refer to Ffigure 
5).  The sfite fis bound by ‘Urban’ zoned land to the east 
and south, whfilst land to the north and west fis reserved 
‘Regfional Open Space.’

A PRS Amendment request to lfift the Urban Deferred 
zonfing was submfitted to the Department of Plannfing 
on 1 October 2014 and subsequently publfished fin the 
Government Gazette on 28 November 2015 (followfing 
lodgement of thfis SP wfith the Shfire). 

Part two: Non Statutory (Explanatory) Sectfion
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Part two: Non Statutory (Explanatory) Sectfion

 Ffigure 5: Peel Regfion Scheme Zonfing and Amendment Plan
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1.4.1.2 Shfire of Murray Town Plannfing Scheme No. 4 

At the tfime thfis SP was lodged wfith the Shfire, the sfite was 
zoned ‘Rural’ under the Shfire of Murray Town Plannfing 
Scheme No. 4 (TPS4) (refer to Ffigure 6). The northern 
boundary of the sfite fis consfistent wfith the ‘Flood Prone 
Areas (100 Year Flood)’ lfine of TPS4.

By means of Sectfion 126 of the Plannfing and Development 
Act 2005, the PRS Amendment that occurred on 28 
November 2014, concurrently rezoned the sfite to 
‘Resfidentfial Development’ zone under TPS4.

In accordance wfith clause 6.5.1 of TPS4, fit fis Councfil’s 
fintentfion that land wfithfin the Resfidentfial Development 
zone be subdfivfided and developed followfing 
comprehensfive plannfing by means of an approved SP.

Thfis SP seeks to zone the majorfity of the subject sfite 
‘Resfidentfial’ wfith a densfity range of R20-R40. The 
objectfive of the ‘Resfidentfial’ zone fis to:

“promote a hfigh qualfity resfidentfial envfironment by 
mafintafinfing the qualfity and character of exfistfing 
resfidentfial areas and provfidfing for a range of resfidentfial 
densfitfies and housfing types throughout the Shfire.”

Although explafined fin much greater detafil fin sectfion 3 
of thfis report, the SP afims to fintroduce an fincreased mfix 
of resfidentfial densfitfies to North Yunderup fin order to 
meet housfing demands and affordabfilfity needs whfilst 
fintroducfing newer housfing typologfies to the market. The 
finclusfion of wfider lots along North Yunderup Road fis 
sympathetfic of the exfistfing lot typologfies that characterfise 
North Yunderup.

1.4.2 Plannfing Strategfies

1.4.2.1 State Plannfing Strategy

The State Plannfing Strategy (1997) was prepared by 
the WAPC as a whole Government approach to gufide 
sustafinable land use plannfing throughout the State up 
untfil 2029. The Strategy fis afimed at developfing a land use 
plannfing system to help the State achfieve a number of key 
goals. These finclude generatfing wealth, conservfing and 
enhancfing the envfironment and bufildfing vfibrant and safe 
communfitfies for the enjoyment of current and subsequent 
generatfions of Western Australfians. 

1.4.2.2 Dfirectfions 2031 and Beyond – A Spatfial Framework 
for Perth and Peel

Dfirectfions 2031 provfides the overarchfing strategfic 
framework for the Perth and Peel Regfions. The sfite 
fis wfithfin the ‘Peel Sub-Regfion,’ whfich fis fidentfiffied as 
requfirfing an addfitfional 26,000 dwellfings by 2031. 
Dfirectfions 2031 notes there fis a need to fintroduce greater 
dfiversfity fin the new housfing market to accommodate 
famfilfies. Dfirectfions 2031 seeks a 50% fincrease fin the 
current average resfidentfial densfity to 15 dwellfings per 
gross urban hectare of land fin new development areas.

The SP proposes a densfity of 17 dwellfings per gross zoned 
hectare and 22.97 dwellfings per resfidentfial sfite densfity, 
whfich wfill contrfibute to meetfing the forecast housfing 
needs of the Shfire of Murray and wfider Peel Regfion. 
Further to thfis, the SP wfill fintroduce needed housfing 
dfiversfity to meet housfing demand and affordabfilfity wfithfin 
the North Yunderup localfity.

Part two: Non Statutory (Explanatory) Sectfion
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Ffigure 6: Shfire of Murray Town Plannfing Scheme No.4 Zonfing Plan
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1.4.2.3 Draft Outer Metropolfitan Perth and Peel Sub-
regfional Strategy

The draft Outer Metropolfitan Perth and Peel Sub-regfional 
Strategy (OMPPSRS) provfides a strategfic framework for the 
plannfing of urban growth consfistent wfith Dfirectfions 2031. 
The OMPPSRS fis supportfive of the development of sfite 
showfing fit as:

• ‘MRS & PRS undeveloped urban and urban deferred 
area’ wfithfin the draft Urban Expansfion Plan; and

• ‘Urban deferred zoned undeveloped’ wfith an area 
findficator of 100+ dwellfings wfithfin the Peel Sub-regfion 
Spatfial Framework map.

The SP fis consfistent wfith the area findficator of the Sub-
regfion Spatfial Framework as fit wfill provfide for the 
development of over of 100 resfidentfial lots (refer to Ffigure 
7).

1.4.2.4 Lfiveable Nefighbourhoods 

Lfiveable Nefighbourhoods fis the State Government’s key 
Polficy for the desfign and assessment of structure plans 
(fi.e. SPs) for new urban development. The Polficy sets out a 
number of objectfives and plannfing requfirements relatfing 
to nefighbourhood structure, road and access, POS and 
commercfial and shoppfing areas.

The prfincfiple afim of Lfiveable Nefighbourhoods fis to ensure 
the desfign and layout of new developments:

• Facfilfitate ease of access, fin partficular walkfing and 
cyclfing through a network of connected streets that 
are safe, effficfient and pleasant;

• Foster a sense of communfity, place and local fidentfity;

• Support an effficfient publfic transport system;

• Provfide a varfiety of lot sfizes, housfing types and 
densfitfies that support the dfiverse housfing needs;

• Conserve and fincorporate key envfironmental areas 
finto desfigns;

• Integrate the desfign of open space and stormwater 
management systems; and

• Maxfimfise the use of land for housfing. 

The fimplementatfion of these elements fis fundamental to 
ensurfing structure plannfing and resultant subdfivfisfions 
occur fin a well-consfidered and sustafinable manner. 
Applficatfion of the Lfiveable Nefighbourhoods prfincfiples 
fis therefore relevant to all levels of plannfing for the sfite 
from the proposed SP through to detafiled lot and bufildfing 
desfign. 

1.4.2.5 Inner Peel Regfion Structure Plan

The Inner Peel Regfion Structure Plan was prepared fin 
1997, provfidfing the basfis for the PRS (refer to Ffigure 
8). The purpose of the Structure Plan was to ensure a 
comprehensfive approach to plannfing and development 
fin the Peel Regfion and to provfide strategfic dfirectfion for 
the PRS and southern portfion of the Metropolfitan Regfion 
Scheme.

The Structure Plan fidentfiffies the sfite as ‘Urban.’ It fis 
fimportant to note there are three ‘Future Urban’ categorfies 
fincluded wfithfin Structure Plan however the sfite was 
specfiffically shown as ‘Urban’ when thfis Plan was adopted 
fin 1997. Therefore thfis proposed SP fis consfistent wfith the 
long term strategfic dfirectfion of the regfion.

Part two: Non Statutory (Explanatory) Sectfion
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Ffigure 7: Draft Outer Metropolfitan Perth and Peel Sub-regfional Strategy
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Ffigure 8: Inner Peel Structure Plan
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1.4.2.6 Shfire of Murray Draft Local Plannfing Strategy

The Shfire of Murray Local Plannfing Strategy (LPS) was 
adopted fin 2005 by Councfil however currently remafins 
wfith the WAPC for approval to advertfise.

Key objectfives of the LPS finclude:

• To provfide a wfide range of housfing chofices and 
lfifestyle opportunfitfies fin an attractfive and vfibrant 
communfity, wfith an approprfiate mfix of housfing and 
densfity types;

• To mafintafin the country/ rural vfillage theme 
throughout the Shfire and enhance the ‘green belt’ 
(open space) landscape character of the dfistrfict; and

• Identfifficatfion of urban expansfion areas and future 
resfidentfial areas fin dfistrfict ‘nodal’ areas to avofid 
urban sprawl separated by green belt buffers of rural 
and semfi-rural landholdfings. 

The subject sfite fis shown as ‘Urban’ and fis wfithfin ‘Precfinct 
No.3 - North and South Yunderup.’  The Prfincfiple Objectfive 
of the North/ South Yunderup Precfinct fis: 

“Provfide for expansfion of North Yunderup urban 
area and consolfidatfion of South Yunderup for urban 
development wfith potentfial for urban growth expansfion 
southwards, whfilst recognfisfing conservatfion values of 
adjofinfing reserves.” 

A specfiffic actfion for the precfinct fis to:

“Support rezonfing of rural landholdfings for urban 
purposes wfith approprfiate Structure Plans that 
fincorporate water sensfitfive desfign prfincfiples and 
Lfiveable Nefighbourhoods desfign aspects.”

Although the LPS fis yet to be approved by the WAPC, fit has 
been endorsed by the Shfire and reflects the Councfil’s long 
term plannfing objectfives for the Shfire. More specfiffically, 
the Strategy draws on Councfil’s past and present plannfing 
finvestfigatfions for the regfion and fidentfiffies the sfite as 
befing hfighly sufitable for urban development fin a well-
consfidered manner.

1.4.3 Polficfies 

1.4.3.1 Statement of Plannfing Polficy 2 – Envfironmental 
and Natural Resources Polficy

State Plannfing Polficy 2: Envfironmental and Natural 
Resource Polficy (SPP2) sets out the broad prfincfiples fin 
whfich new development fis to be assessed agafinst fin 
relatfion to the envfironment and sustafinabfilfity. The afims 
of the polficy are to fintegrate land use plannfing wfith 
envfironment and natural resource management, protect, 
conserve and enhance areas of envfironmental value and 
promote the sustafinable use of natural resources.

SPP2 fis supplemented by more detafiled Polficfies relevant 
to partficular sfite-specfiffic fissues. Those SPPs of relevance 
to the subject sfite are dfiscussed fin further detafil below.

1.4.3.2 Statement of Plannfing Polficy 2.1 – The Peel-Harvey 
Coastal Plafin Catchment

The prfimary objectfive of State Plannfing Polficy 2.1: The Peel 
Harvey Coastal Plafin Catchment (SPP2.1) fis to prevent the 
flow of nutrfients finto the Peel Harvey Estuarfine System, 
and to protect and enhance the catchment’s envfironment. 
SPP2.1 applfies to all resfidentfial, commercfial, findustrfial, 
rural and recreatfional land uses wfithfin areas fidentfiffied as 
the Peel-Harvey Coastal Palfin Catchment, fincludfing the 
proposed LSP area.

The SP and subsequent subdfivfisfion applficatfions has 
and wfill have due regard for SPP2.1. Consfistent wfith the 
Polficy, an Urban Water Management Strategy (UWMS) 
wfill be prepared at the subdfivfisfion stage. A Dfistrfict 
Water Management Strategy (DWMS) was prepared fin 
support of the Scheme Amendment request whfilst thfis 
SP fincorporates a Local Water Management Strategy 
(LWMS) to demonstrate that addfitfional run-off can be 
accommodated wfithfin the desfignated drafinage and open 
space areas (refer to Appendfix 3).  

1.4.3.3 Statement of Plannfing Polficy 2.9 – Water Resources 

The purpose of State Plannfing Polficy 2.9 (SPP2.9) fis to 
gufide the development of land that may fimpact on water 
resources fin the State. In accordance wfith SPP2.9, water 
resources finclude ‘water fin the landscape wfith current 
or potentfial value to the communfity or envfironment.’ Thfis 
fincorporates features such as wetlands and waterways, 
surface water, groundwater, drfinkfing water catchments 
and sources, stormwater and wastewater. The polficy afims 
ensure that the qualfity and quantfity of water resources fin 
the state are not adversely affected by development and 
land use.

Part two: Non Statutory (Explanatory) Sectfion
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1.4.3.4 Statement of Plannfing Polficy 3 – Urban Growth 
and Settlement

State Plannfing Polficy No. 3 ‘Urban Growth and settlement’ 
(SPP3) was prepared by the WAPC to facfilfitate sustafinable 
patterns of urban growth and settlements by deffinfing 
key factors to ensure the sustafinable growth and 
development of exfistfing urban settlements.

Key objectfives of SPP3 finclude:

• The need to bufild on exfistfing communfitfies and thefir 
assocfiated servfices and finfrastructure;

• To provfide for a wfide varfiety of housfing, employment, 
recreatfion facfilfitfies and open space;

• To ensure developments respond to clfimate, 
envfironment, herfitage and communfity values and 
constrafints;

• To promote a reductfion fin energy, water and travel 
demand and provfide chofices and avafilabfilfity of 
housfing fin all new developments; and

• To ensure the effficfient, economfic and tfimely provfisfion 
of finfrastructure and servfices. 

The proposed development of the sfite fis consfistent wfith 
the objectfives of SPP3 as exfistfing finfrastructure and 
servfices wfill be utfilfised through the extensfion of servfices 
from the surroundfing area. The Indficatfive Concept Plan 
(refer to Ffigure 10) promotes sustafinable development 
through the finclusfion of predomfinantly east-west 
orfientated lots to fimprove passfive solar orfientatfion as well 
as the provfisfion of a varfiety of lot sfizes.

1.4.3.5 Local Plannfing Polficy – Water Sensfitfive Urban 
Desfign

The Shfire’s Water Sensfitfive Urban Desfign (WSUD) Local 
Plannfing Polficy has been developed fin response to the 
Shfire’s hfigh hydrologfical constrafint and fin lfine wfith the 
WAPC’s ‘Better Urban Water Management Framework.’  
The Polficy requfires complfiance wfith the Peel-Harvey 
Coastal Catchment Urban Desfign Technfical Gufidelfines for 
all plannfing and development stages. 

Consfistent wfith thfis Polficy, a DWMS was prepared to 
support the PRS Amendment. A LWMS has been prepared 
as part of thfis SP (refer to Appendfix 3) whfilst a UWMP 
wfill form a condfitfion of Subdfivfisfion. These strategfies 
fincorporate the WSUD prfincfiples and seek to mfinfimfise 
any potentfial fimpact on the Peel-Harvey Coastal 
Catchment.

1.4.4 Town Plannfing Justfifficatfion

The comprehensfive revfiew of the town plannfing 
framework conffirms the SP fis consfistent wfith the State 
and local strategfic dfirectfion for the sfite and surrounds. 
Wfith Mandurah nearfing full capacfity and development 
progressfing east, fit fis tfimely for sufitably zoned and 
unconstrafined land to be released for resfidentfial 
development.

The development of the sfite for resfidentfial purposes fis a 
succfinct and logfical progressfion wfithfin North Yunderup 
and wfill provfide an opportunfity to accommodate future 
populatfion growth whfilst addressfing affordabfilfity needs.  
The tfimely development of the sfite wfill provfide the market 
wfith necessary competfitfion and varfiety wfith resfidentfial 
land releases occurrfing fin South Yunderup (Delta Drfive 
and Austfin Cove), Ravenswood Waters, Ravenswood, 
Murray Rfiver Country Estate and Carcoola South. 

The sfite fis fideally located fin close proxfimfity to 
employment, educatfion and recreatfion opportunfitfies 
wfithfin Mandurah and Pfinjarra as well as the future 
Furnfissdale-Barragup Busfiness Precfinct to the north of the 
sfite. 
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2.0 Sfite Condfitfions and constrafints 

2.1 Bfiodfiversfity and Natural Area Assets

A revfiew of the Department of Parks and Wfildlfife’s (DPAW) 
Nature Map database (17 September 2014) conffirmed 
there are no known occurrences of rare or prfiorfity flora 
specfies, no lfisted threatened ecologfical communfitfies or 
prfiorfity ecologfical communfitfies recorded wfithfin the sfite 
(refer to Appendfix 2).

The EPBC Act Protected Matters database (17 September 
2014) fidentfiffies two plant specfies classfiffied as ‘Crfitfically 
Endangered’ specfies that may occur or specfies habfitat 
that may occur wfithfin the sfite. The database also fidentfiffies 
ffive plants, and three bfirds as ‘Endangered’, and two 
plants, three mammals and four bfirds as ‘Vulnerable’, 
whfich may occur wfithfin the sfite.

A sfite vfisfit undertaken fin September 2014 conffirmed the 
majorfity of the sfite had been fimpacted from hfistorfical 
agrficultural land uses. There was no natfive vegetatfion 
understorey wfith scattered plantfings of flooded gums 
surroundfing the manmade dams.

2.2 Landforms and Sofils

2.2.1 Topography 

The sfite fis relatfively low lyfing wfith mfinor undulatfions. 
Elevatfions range from approxfimately 2 metres Australfian 
Hefight Datum (m AHD) adjacent to the foreshore on the 
northern boundary, down to 0m AHD at the dams (refer to 
Appendfix 2 and Ffigure 9).

2.2.2 Sofil 

A geotechnfical sfite finvestfigatfion findficated the sofil proffile 
contafins top sofil, sand and sfilty sand fin most of the test 
pfits excavated. Groundwater was also encountered fin 
some of the test pfits. The envfironmental geology sheet 
for the subject area findficated the sfite fis underlafin by 
estuarfine and lagoonal deposfits consfistfing of clay, sfilt and 
sand.

Regfional sofil mappfing (DoW 2014) findficates the sfite fis 
located on “estuarfine and lagoonal deposfits of clay, 
sfilt, marl wfith shell bed lfimestone.” Semenfiuk (2012) 
findficates the sfite fis flat and covered wfith a sandy surface 
(Bassendean Sand) wfith peaty and sfilty sand fin the 
southern portfion of the property. The sandy shallow sofils 
are underlafin by sfilty sand (<2m deep).

The Murray Drafinage and Water Management Plan (DoW 
2010) reports a typfical potentfial permeabfilfity range of 5 to 
15m per day and a typfical phosphorous retentfion findex of 
less than ffive (refer to Appendfix 2).   

2.2.3 Acfid Sulfate Sofil 

Based on the (then) Department of Envfironment and 
Conservatfion (DEC 2010) rfisk mappfing for the Swan 
Coastal Plafin, the sfite has been fidentfiffied as havfing a 
“hfigh to moderate” rfisk of Acfid Sulfate Sofils (ASS) occurrfing 
wfithfin 3m of the natural sofil surface.

Further finvestfigatfions wfill be undertaken as a condfitfion of 
subdfivfisfion approval. It fis noted that ASS can be managed 
effectfively through standard envfironmental management 
practfices as outlfined fin Appendfix 2.

2.2.4 Contamfinated Sfites

There are no known or reported contamfinated sfites 
wfithfin the sfite lfisted on the Department of Envfironment 
Regulatfion’s (DER) Contamfinated Sfites Database (DER 
2014).
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Ffigure 9: Contour Plan
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2.3 Groundwater and Surface Water

Geotechnfical finvestfigatfions undertaken by Brown 
Geotechnfical and Envfironmental fin Aprfil 2007 and May 
2009 findficated that groundwater was approxfimately 
1.6m below ground level (mbgl) durfing the summer 
low condfitfions. Groundwater monfitorfing undertaken 
between 2010-2011 by V & C Semenfiuk Research Group 
fincludfing the finstallatfion of 28 pfiezometers across the 
sfite, demonstrated that groundwater levels ranged from 
between approxfimately 1 to 2.1mbgl fin summer, and 
between 1.2m below and 0.4m above ground level fin 
the wfinter. The finvestfigatfion (Semenfiuk 2012) findficated 
that groundwater flow at the sfite fis generally fin a north- 
easterly dfirectfion towards Wfilgfie Creek and that some 
areas of the sfite became finundated fin wfinter. Ffigure 
2 of Appendfix 2 provfides the maxfimum groundwater 
level (MGL) contours as provfided by Semenfiuk (2012), 
whfich fincluded annual peaks fin 2010 and 2011 (refer to 
Appendfix 2). 

The sfite fis located wfithfin the Murray Rfiver Sub-Catchment, 
whfich drafins finto the Peel-Harvey Estuary (DoW 2011). The 
Murray Rfiver fis located approxfimately 500m south of the 
sfite’s southern boundary. Wfilgfie Creek fis a mfinor water 
course located approxfimately 120m north of the sfite’s 
northern boundary. The Murray Floodplafin Development 
Strategy (GHD 2010) dfiscusses the fimportance of 
mafintafinfing Wfilgfie Creek as a functfionfing floodway.

Flood mappfing provfided by DoW (2014) findficates most 
of the sfite fis located wfithfin the Wfilgfie Creek floodplafin. 
The Wfilgfie Creek floodway fis located fimmedfiately to the 
north The flood mappfing fincludes 100 Year ARI flood levels 
whfich are estfimated to range from 2.25 to 2.4m AHD 
(refer to Ffigure 5 of Appendfix 2). Advfice provfided by DoW 
(pers. comm. Sfimon Rodgers, 2014) fis attached to the rear 
of the LWMS (refer to Appendfix 3).

Sfite drafinage fis to the north towards Wfilgfie Creek. One 
man-made open drafinage channel provfides a spfill-way 
from the two farm dams on-sfite to the east through Lot 
200 and finto Wfilgfie Creek. Semenfiuk (2012) also fidentfiffied 
some preferentfial flow paths fin the subsurface composed 
on coarse sand that transmfits water towards the creek 
wfithfin thfis locatfion.

Wfilgfie Creek fis approxfimately 2.5km long fin total length 
and fis connected to the Murray Rfiver only durfing flood 
condfitfions. It termfinates at fits western end, south of Tonkfin 
Drfive fin an unnamed wetland /marshland area  near the 
Wargoorloop Branch adjacent to the Peel–Harvey Estuary. 
Therefore, durfing large flood events, Wfilgfie Creek forms 
part of the floodway of the Murray Rfiver. In addfitfion, when 
groundwater levels rfise and exceed the level of Wfilgfie 
Creek, Wfilgfie Creek acts as a drafin, and slowly transports 
water to the Peel Harvey Estuary. Wfilgfie Creek fis part of 
a larger wetland system that extends north of the sfite to 
finclude Black Lake and the Serpentfine Rfiver, south to the 
Murray Rfiver, and west to the Peel–Harvey Estuary.

The majorfity of the sfite fis classfiffied as ‘Estuary perfipheral 
– multfiple use wetland’ as per DPaW’s Geomorphfic 
Wetlands Swan Coastal Plafin dataset. The wetland fis 
desfignated the dataset number UFI15235. Semenfiuk 
(2012) fidentfiffies the sfite as contafinfing mostly palusplafin 
wetlands wfith lfittle conservatfion value. Ffigure 6 of 
Appendfix 2 fillustrates DPaW’s wetland mappfing for the 
area.

Dfirectly to the west of the sfite fis a lake that has been 
classfiffied as ‘Sumpland – Conservatfion Category 
Wetland’ (UFI3848). Thfis wetland fis also protected by the 
Envfironmental Protectfion (Swan Coastal Lakes) Polficy 
(1992) as a regfionally sfignfifficant wetland.

Wfilgfie Creek fimmedfiately to the north fis also classfiffied 
as ‘Estuary Perfipheral – Conservatfion Category Wetland’ 
(UFI15479). Semenfiuk (2012) fidentfiffies the frfingfing 
vegetatfion along Wfilgfie Creek as mafinly swamp 
paperbark (Melaleuca rhaphfiophylla) forest. The ROS 
separates the sfite from Wfilgfie Creek and fis consfistent 
wfith the standard 50m buffer for Conservatfion Category 
Wetlands (CCW).

The RAMSAR lfisted Peel-Yalgorup system fis located 
approxfimately 2.5 km west of the sfite.
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Part two: Non Statutory (Explanatory) Sectfion

There has been a long hfistory of poor water qualfity, 
algal blooms and Hydrogen Sulphfide odour emfissfions 
arfisfing from Wfilgfie Creek that has hfistorfically gfiven rfise 
to communfity complafints.  The Wfilgfie Creek Restoratfion 
Group was establfished and lobbfied for the management 
and resolutfion of fissues relatfing to the Creek. Thfis lead to 
a pumpfing trfial fin the summer of 2001/02 by then Water 
and Rfivers Commfissfion (now Department of Water) and 
the preparatfion of the Wfilgfie Creek Restoratfion Strategy fin 
2002. In 2004 land surroundfing the creek was acqufired, 
new Lots 302 and 303 establfished and Pt Reserve 48094 
was placed under management order of the Water and 
Rfivers Commfissfion for ‘publfic recreatfion and drafinage’. 
The pumpfing actfivfitfies have generally contfinued sfince 
thfis tfime through fundfing provfided by the Department 
of Water wfith odour now largely addressed and water 
qualfity fin the creek fimproved. Varfious management 
works also commenced at the tfime fin accordance wfith 
the Restoratfion Strategy however have not been sustafined 
over tfime.

As part of PRS Amendment 017/57 whfich rezoned 
land to the north of Wfilgfie Creek from ‘Rural’ to ‘Urban’ 
and ‘Urban Deferred’ under the PRS, the proponent 
was requfired as part of the assocfiated envfironmental 
approval to prepare a management plan to address 
the long term management of Wfilgfie Creek, fincludfing 
stakeholder responsfibfilfitfies and the sustafinable means of 
resourcfing the management works. The resultant Wfilgfie 
Creek Management Plan, prepared by RPS Consultants, 
fincluded a comprehensfive management framework for 
the overall Wfilgfie Creek and adjacent lands. Management 
works generally fin accordance wfith the management 
plan should be undertaken as part of the progressfive 
subdfivfisfion of the land surroundfing Wfilgfie Creek. Fundfing 
for the ongofing management works fis antficfipated to 
be provfided by a partnershfip finvolvfing, amongst other 
sources, a Specfiffied Area Rate fimposed by the Shfire 
across the North Yunderup resfidentfial area fin addfitfion to 
the normal Shfire annual rates.

2.4 Bushffire Hazard

A Prelfimfinary Bushffire Assessment was undertaken by 
York Gum Servfices fin October 2014 to fidentfify the bushffire 
rfisk to the future development of the subject sfite (refer 
to Appendfix 4). The Bushffire Assessment conffirmed the 
followfing:

• There fis no record or evfidence of past ffire hfistory at 
the sfite;

• A bushffire could be started fin the area by lfightnfing 
strfike, accfident or arson;

• The current bushffire hazard fis ‘Moderate’ fin 
accordance wfith the ‘Plannfing for Bushffire 
Gufidelfines’;

• Followfing development, the bushffire hazard wfill be 
‘Low’;

• Once the sfite fis developed, there wfill be no threat of a 
bushffire runnfing through the sfite. Dwellfings however 
wfill be exposed to afir-borne embers, partficularly 
those along the northern and western boundarfies of 
the sfite.

At a meetfing wfith the Shfire of Murray on Tuesday 21 
October 2014, fit was conffirmed that only the Bushffire 
Assessment would be requfired to support the SP whfilst 
the Bushffire Management Plan would form a condfitfion 
of subdfivfisfion approval. Some prelfimfinary mfitfigatfion 
measures are explafined further fin Chapter 3 of thfis report. 

In December 2015, FfirePlan WA prepared a Bushffire 
Attack Level (BAL) Report whfich supplements the 
Prelfimfinary Bushffire Assessment. Where there are 
finconsfistencfies between the two reports, the BAL Report 
wfill prevafil. Asset Protectfion Zone (APZ) setbacks are 
findficated on Ffigure 11.  

2.5 Herfitage

A revfiew of the Aborfigfinal Herfitage Onlfine Inqufiry System 
conffirmed there are no ‘Regfistered Aborfigfinal Sfites’ or 
‘Other Herfitage Places’ over the subject lot.
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3.0 Land Use & Subdfivfisfion Requfirements 

3.1 Desfign and Land Use

The proposed SP provfides for resfidentfial land uses consfistent wfith the Polficy framework for the sfite and the exfistfing and 
planned development to the south and east. The resfidentfial blocks have been conffigured to respond to the shape of the 
land, solar orfientatfion and to maxfimfise vfistas to open space to the north and west.

Where possfible, streets have been alfigned north-south to enable and maxfimfise vfiew corrfidors to the ROS reserve and 
Wfilgfie Creek to the north. The unconventfional shape of the sfite, consfistent wfith the 100yr Flood Lfine, has dfictated the 
locatfion of two open space pockets. Thfis, together wfith the desfire to mafintafin the dfistfinct ‘country suburban’ character of 
North Yunderup along North Yunderup Road has resulted fin the finclusfion of wfider rear loaded product to decrease the 
vfisual fimpact of multfiple crossovers. Thfis also assfists wfith fimproved safety for road users of North Yunderup Road.

A key component of the estate fis cycle and pedestrfian access to the Wfilgfie Creek Foreshore, Kfingffisher Recreatfion 
Reserve, Murray Rfiver and the local centre. The sfite fis also fideally located to utfilfise future educatfion, employment and 
recreatfion opportunfitfies north of Wfilgfie Creek.

An overvfiew of the SP land uses and fits key elements fis provfided fin Table below:

Table 3: Summary of SP Land Uses

Item Data

Total area covered by the Structure Plan 6.2352ha

Area of each land use proposed:

• Resfidentfial

• Publfic Open Space/ Drafinage 

 
4.6144ha

0.2016ha

Estfimated lot yfield: 106 Lots 

Estfimated number of dwellfings 106 Dwellfings 

Estfimated resfidentfial sfite densfity 22.97 Dwellfings per sfite ha

Estfimated populatfion 275*

Number of hfigh schools 0

Number of prfimary schools 0

Estfimated commercfial floor space  0

Estfimated number and % of publfic open space:

• Regfional open space

• Dfistrfict open space 

0ha (0%)

0ha (0%)

Estfimated area and number:

• Nefighbourhood parks

• Local parks

0ha (0 parks)

0ha (0 parks)

Estfimated number and area of natural area and bfiodfiversfity assets 0ha

* Shfire of Murray ABS 2011 Average No. of people per household: 2.6

Refer to Ffigure 10 – Concept Plan. 
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Ffigure 10: Concept Plan
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concept remafins the property of RobertsDay Pty Ltd, unless wrfitten

authorfisatfion has been gfiven for fits express use.
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3.2 Open Space

Gfiven the sfite’s close proxfimfity to an abundance of open 
space fincludfing two ROS Reserves, the Wfilgfie Creek 
Foreshore Reserve, the Kfingffisher Recreatfion Reserve 
and the Murray Rfiver, the Shfire has provfided fin-prfincfiple 
support for no open space onsfite. Wfithfin the physfical 
constrafints of the sfize and shape of the sfite however, 
two small areas of open space are proposed towards 
the north- western extent of the sfite to accommodate 
drafinage. These open space reserves are proposed to be 
landscaped fin an aesthetfically pleasfing manner that wfill 
requfire mfinfimal mafintenance.

In order to meet the mfinfimum 10% POS provfisfion as 
dfictated by Lfiveable Nefighbourhoods, a cash-fin-lfieu 
contrfibutfion wfill be utfilfised to seed and upgrade the 
degraded ROS Reserve adjofinfing the sfite to the north. In 
order to fimprove the finterface and create a more organfic 
transfitfion between the sfite and the ROS reserve, fit fis 
proposed to undertake some mfinor earthworks to batter 
the subject sfite down to the ROS.

Table 2: Publfic Open Space Schedule

Structure Plan Area 

Total Net Sfite Area 6.2352ha

Deductfions 

Dedficated Drafinage 
Reserve

0.2016ha

Gross Subdfivfisfible Area 
(GSA)

6.0336ha

Publfic Open Space @ 10% 
of GSA

0.60336ha

Publfic Open Space Contrfibutfion

Publfic Open Space 
Provfisfion 

0ha

Cash fin lfieu Contrfibutfion 06.0336ha

3.3 Resfidentfial 

SP antficfipates a mfinfimum yfield of 106 resfidentfial 
dwellfings at densfitfies rangfing from R20-R40 (refer to 
Ffigure 11). The densfity range fis fintended to be sympathetfic 
of the establfished resfidentfial character of North Yunderup 
whfilst fintroducfing dfiversfity of lot sfizes and housfing 
typologfies to meet market and affordabfilfity demands.

A west to east urban desfign and bufilt form transect fis 
proposed resultfing fin wfider lots facfing North Yunderup 
Road fin the west, and transfitfionfing to narrower finternal 
lots fincludfing squat lots adjofinfing the eastern boundary. 
The SP proposes the followfing composfitfion of lots:

• Lower densfity R20 lots along North Yunderup Road. 
These wfider lots are responsfive to the exfistfing 
country-suburban character of exfistfing development 
further south. The desfign also fincorporates some 
rear loaded product fin the north-western extent of 
the sfite to decrease the vfisual fimpact of multfiple 
drfiveways whfilst fimprovfing the finterface wfith North 
Yunderup Road. The restrficted access also has safety 
fimplficatfions for other road users, pedestrfians and 
cyclfists.

• Conventfional lower densfity R20 lots are proposed 
along the southern boundary of the sfite respectful of 
exfistfing development wfithfin North Yunderup;

• Internal conventfional R25 lots, finclusfive of some 
laneway product towards the north-western extent of 
the sfite; and

• Hfigher densfity R30 squat lots are proposed along 
the eastern boundary wfith addfitfional squat lots 
strategfically posfitfioned to book-end street blocks.

The SP proposes 22.97 dwellfings per sfite hectare whfich 
wfill assfist wfith meetfing the densfity targets as outlfined 
wfithfin Dfirectfions 2031 and Beyond.

Street blocks and lots are predomfinantly desfigned to 
maxfimfise solar orfientatfion as well as vfiew corrfidors to the 
ROS both north and west of the sfite.

Part two: Non Statutory (Explanatory) Sectfion
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Ffigure 11: Indficatfive Densfity Plan. 
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3.4 Movement Networks

To assfist wfith the assessment of the SP, a Trafffic Statement 
was prepared by Tarsc Pty Ltd to evaluate access, trafffic 
volumes and safety fissues (refer to Appendfix 5). Ffindfings 
are summarfised below.

The local road network comprfises a modfiffied grfid 
whfich fis generally parallel to North Yunderup Road 
and the northern boundary of the sfite (refer to Ffigure 
12). All finternal roads are proposed to meet the 
mfinfimum standards of Lfiveable Nefighbourhoods and 
accommodate on-street parkfing and street trees.

It fis antficfipated that as a result of the development of 
the sfite, the speed lfimfit on North Yunderup Road wfill be 
decreased from 70km/h to 50km/h south of Wfilgfie Creek.

3.4.1 Vehficle Access

Access to the sfite fis vfia two streets, one approxfimately 
75m north of Deerfing Drfive and the other approxfimately 
350m north of Deerfing Drfive. The findficatfive Concept 
Plan (refer to Ffigure 11) proposes four lots to have dfirect 
frontage to North Yunderup Road towards the southern 
portfion of the sfite. Access to the remafinder of lots along 
North Yunderup Road fis antficfipated to be vfia a laneway 
servficfing approxfimately 19 lots.

All other lots wfithfin the development are envfisaged to 
have dfirect frontage to local streets.

It fis envfisaged the future development of Lot 200 Phfillfips 
Way wfill provfide a dfirect road connectfion east generally 
consfistent wfith the current zonfing of the sfite.  

3.4.2 Parkfing Provfisfion

Parkfing fis proposed to be accommodated on-street 
finternally throughout the development. It fis antficfipated 
that some addfitfional parkfing bays wfill be provfided 
wfithfin the southern entrance of the laneway to servfice 
rear loaded lots. There are also opportunfitfies to finclude 
addfitfional bays wfithfin the POS and ROS reserves.

3.4.3 Trafffic Volumes

As a result of the proposed development, trafffic fis 
expected to fincrease on the roads leadfing to and from 
the development from Pfinjarra Road however wfill not 
exceed the capacfity for thfis road. The expected fincrease 
on Pfinjarra Road fis expected to be no more than 5% 
compared to current flows whfich fis not consfidered to be 
notficeable. 

The development fis expected to have an finsfignfifficant 
fimpact on the fintersectfion of Pfinjarra Road and Tonkfin 
Drfive. Current delays for the worst movement (befing a 
rfight turn from Tonkfin Drfive onto Pfinjarra Road) fis expected 
to fincrease from approxfimately 14 seconds to 15 seconds 
wfith a margfinal fincrease fin vehficle queues. 

3.4.4 Publfic Transport

There fis an exfistfing bus stop at the south-western corner 
of the subject sfite adjofinfing North Yunderup Road. The 
stop fis servficed by route 604 whfich extends between 
the South Yunderup Boat Ramp and the Mandurah Trafin 
Statfion. 

The fimmedfiate localfity fis also servficed by a number of 
local school buses provfidfing transport for students to 
educatfional establfishments located fin Mandurah, Pfinjarra 
and South Yunderup. 

3.4.5 Pedestrfian and Cycle Access

As fillustrated fin Ffigure 12, there fis an exfistfing dual-use 
path adjofinfing the western boundary of the sfite that 
extends between Wfilgfie Creek to the north and the Murray 
Rfiver Boat Ramp to the south.  Thfis path provfides foot 
and cycle access to and from nearby resfidentfial areas 
wfithfin North Yunderup as well as attractfions fincludfing the 
Murray Rfiver, Kfingffisher Park and the local shop.

Extendfing east from North Yunderup Road along the bank 
of Wfilgfie Creek fis an exfistfing gravel walkfing trafil currently 
used by pedestrfians and rfidfing horses.

Current trafffic flows wfithfin North Yunderup allows for a 
good on-road cyclfing envfironment.

3.4.6 Servfice Vehficles

The finternal layout of the proposed development wfill 
support the access and egress of servfice vehficles such as 
garbage trucks fin a forward motfion. 

Part two: Non Statutory (Explanatory) Sectfion



NORTH YUNDERUP STRUCTURE PLAN - APRIL 2016 39

Part two: Non Statutory (Explanatory) Sectfion

Ffigure 12: Indficatfive Movement Network
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3.4.7 Summary 

The Trafffic Statement concluded:

• The proposed development should generate a 
moderate number of vehficular trfips durfing the AM 
and PM peaks;

• The proposed development does not have good 
access to publfic transport accessfing trafin servfices;

• The fimpacts of the trafffic volumes assocfiated 
wfith the development on the road network are 
consfidered acceptable wfith lfittle notable fimpact 
expected and a good overall level of servfice expected 
at the development access pofints and affected 
fintersectfions; and

• Footpaths are provfided whfich allow a hfigh level 
of permeabfilfity for pedestrfians to nearby publfic 
transport and resfidentfial areas. 

Refer to Appendfix 5 – Transport Statement. 

3.5 Water Management

A DWMS (RPS 2014a) was prepared to support the PRS 
Amendment to lfift the ‘Urban Deferred’ zonfing over the 
sfite. The management objectfives from the DWMS have 
been fincorporated finto the sfite specfiffic LWMS to support 
the SP (refer to Appendfix 3).

The sfite comprfises three mafin catchment areas, all of 
whfich wfill ultfimately dfischarge finto a lfinear swale to be 
located wfithfin the sfites adjacent ROS. In larger events 
(greater than the 1 year, 1hr ARI) surface water wfill overtop 
the swale fin determfined locatfions, before progressfing 
towards Wfilgfie Creek as overland flow.

The sfite wfill be servficed by a pfit and pfipe drafinage 
network to dfirect all surface waters generated from 
finternal roads, towards one of three ‘Bfio Pockets’ as 
shown fin the “Drafinage Sketch Plan” fincluded as Drawfing 
No. SK3 fin Appendfix 5 of the LWMS (refer to Appendfix 
3). Bfio pocket 1 fis located wfithfin the lfinear ROS swale, 
wfith bfio pockets 2 and 3 located wfithfin the subject sfite, 
provfidfing finffiltratfion for the 1yr 1hr ARI before overtoppfing 
finto the lfinear ROS swale.

The sfite wfill also accommodate a subsofil drafinage 
system, whfich wfill provfide a Controlled Groundwater Level 
(CGL) to the sfite and allow protectfion agafinst groundwater 
rfise post development. All subsofil drafinage wfill dfischarge 
dfirectly to the lfinear ROS swale.

Shallow soakwells wfill be used to dfispose of roof run-off 
from varfious lots (refer to Appendfix 6).

3.6 Educatfion Facfilfitfies

Although there are no exfistfing schools wfithfin North 
Yunderup, the sfite fis wfithfin the catchment of exfistfing 
educatfional finstfitutfions located fin South Yunderup, 
Pfinjarra and Mandurah. The Department of Educatfion 
has conffirmed that land north of Wfilgfie Creek has been 
earmarked for the future North Yunderup Prfimary School. 
Other prfimary schools are fidentfiffied fin South Yunderup, 
Ravenswood, Murray Rfiver Country Estate and Carcoola 
South. 

3.7 Actfivfity Centres and Employment

The subject sfite fis just 175m north of the local centre and 
general store that servfices the basfic needs of the North 
Yunderup Communfity. 

In addfitfion to the centres of Mandurah and Pfinjarra, the 
Barragup-Furnfissdale Busfiness Precfinct, just 3.5km north-
east of the sfite fis antficfipated to be a key employment 
node.  The precfinct wfill fincorporate a vfibrant mafin street 
nefighbourhood centre to serve the dafily and weekly 
needs of the surroundfing communfity both day and nfight.  
The centre fis antficfipated to fincorporate retafil, offfice, 
medfical, personal servfices, day care, place of worshfip, 
lefisure and entertafinment uses. 

3.8 Infrastructure Coordfinatfion, Servficfing and 
Stagfing

An Engfineerfing Servficfing Report was prepared by 
A.Khosravfi Engfineerfing Servfices to progress the proposed 
SP (refer to Appendfix 6). The report concludes there 
are no major or unmanageable fissues precludfing the 
development of the SP area. 

3.8.1 Earthworks

The subject sfite fis relatfively flat wfith topography of the sfite 
varyfing from a ‘Reduced Level’ (RL) of 1.42m to 1.45m AHD, 
slopfing from the southern sfide of the sfite, down to the 
northern boundary.

The DoW recommended a 100 ARI flood level of 
approxfimately 2.4m AHD as the flood level for the sfite. 
The mfinfimum habfitable floor level should be 0.5m above 
the 100 ARI flood level to ensure adequate flood protectfion 
fis provfided for the future resfidentfial bufildfings.

In thfis regard, the sfite wfill be rafised wfith fimported clean 
compacted sand ffill to achfieve a mfinfimum RL of 2.8m 
AHD to provfide adequate flood protectfion to the future 
resfidentfial bufildfings and complfiance wfith the DoW’s 
requfirements.
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3.8.2 Roads 

Durfing prelfimfinary dfiscussfions, the Shfire of Murray 
findficated a preference for dfirect vehficle access to lots 
frontfing North Yunderup Road to be lfimfited to mafintafin 
the more ‘country suburban’ feel of Yunderup and for 
safety purposes. In order to mafintafin the rural feel of 
North Yunderup Road, fit would be preferable to upgrade 
the road wfith finstallatfion of flush kerbfing and shallow 
swale drafin to accommodate the stormwater drafinage 
requfirements. 

All other finternal roads wfill be 6m wfide hotmfixed 
pavements wfith approprfiate kerbfing on each sfide and 
pfiped drafinage finfrastructure to accommodate the 
stormwater drafinage requfirements. Road reserves and 
desfign wfill be consfistent wfith the provfisfions of Lfiveable 
Nefighbourhoods. 

3.8.3 Wastewater/ Sewer 

The subject sfite fis located wfithfin the catchment of the 
exfistfing Kfingffisher Drfive Vacuum Waste Water Pumpfing 
Statfion. The sfite can be servficed through the extensfion 
of exfistfing vacuum sewer finfrastructure located at the 
fintersectfion of Phfillfips Way and Deerfing Drfive that has 
suffficfient capacfity to servfice the sfite.  

It fis understood the Water Corporatfion fis proposfing 
to upgrade the exfistfing vacuum pumpfing statfion to 
accommodate the addfitfional waste water flow from the 
subject sfite. Further negotfiatfion wfill be carrfied out wfith 
Water Corporatfion to ascertafin tfimfing of thfis upgrade. 

A sewer easement has been created through Lot 200 
Phfillfips Way for the extensfion of the vacuum sewer 
finfrastructure to servfice the subject sfite.  

3.8.4 Water Supply

The subject sfite can be servficed from the exfistfing 200mm 
AC Water Mafin located wfithfin North Yunderup Road. 
The retficulatfion wfithfin the subject sfite wfill need to extend 
through an easement on Lot 200 Phfillfips Way fin order to 
connect finto the 150mm Mafin fin Phfillfips Way. The spfinal 
lfink between North Yunderup Road and Phfillfips Way wfill 
be 150mm whfile any other mafins can be 100mm.

3.8.5 Power Supply

The sfite can be servficed through the extensfion of exfistfing 
Western Power finfrastructure along North Yunderup 
Road and Deerfing Drfive. Stapleton and Assocfiates have 
advfised there are overhead power lfines extendfing 
along North Yunderup Road that may need relocatfing 
underground.

3.8.6 Telecommunficatfions

The subject sfite can be servficed by extendfing the exfistfing 
Telstra finfrastructure wfithfin North Yunderup Road and 
Deerfing Drfive to servfice the subject sfite.

3.8.7 ATCO Gas

Currently there fis no retficulated gas finfrastructure wfithfin 
North Yunderup Road therefore the subject sfite cannot be 
servficed wfith gas. 

3.9 Bushffire Management

Although fit was agreed wfith the Shfire that a Ffire 
Management Plan would form a condfitfion of subdfivfisfion 
approval, a Prelfimfinary Bushffire Assessment was 
undertaken by York Gum Servfices to fidentfify potentfial 
mfitfigatfion measures (refer to Appendfix D - Prelfimfinary 
Bushffire Assessment). These finclude (but are not lfimfited 
to):

• A Bushffire Attack Level (BAL) Assessment followfing 
approval of the subdfivfisfion desfign

• Interfim pre-development bushffire management to 
control regrowth and weeds on unsold block;

• All lots to be servficed by retficulated, pressurfised 
water and ffire hydrants to be finstalled fin accordance 
wfith the requfirements of DFES;

• All lots to be supplfied power and servficed by 
underground lfines;

• Ffirebreaks wfill be finstalled as requfired;

• Covenants to gufide bufildfing desfign;

• Management of POS wfithfin the sfite;

• Communfity educatfion;

• Allocatfion of a ‘Ffire Safer Area;’ and

• Implementatfion of the Bush Ffire Management Plan.

Implementatfion of such measures wfill be explored 
further at the more detafiled subdfivfisfion desfign stage of 
the project. In order to support the Prelfimfinary Bushffire 
Assessment, a further assessment of vegetatfion types 
and class and Bushffire Attack Level (BAL) was carrfied out 
by Ffireplan. The assessment fidentfiffied the sfite as befing 
bushffire prone and concluded that all proposed lots 
wfill consequently requfire a BAL response fincorporatfing 
fincreased bufildfing constructfion standards, fin accordance 
wfith AS3959-2009. 

Indficatfive BAL 12.5 and BAL 19 ratfings have been assfigned 
to findfivfidual lots wfithfin the structure plan area, calculated 
wfith reference to three fidentfiffied Asset Protectfion Zones. 
The findfiactfive BAL ratfings wfill be revfied as part of the 
preparatfion of a Bushffire Management Plan for the sfite. 

Refer to Appendfix D - Bushffire Attack Level Assessment 
and  Ffigure 13 - Indficatfive BAL Plan.
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Ffigure 14: Prelfimfinary Stagfing Plan
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3.10 Implementatfion and Stagfing

The resfidentfial development of the sfite wfill be fimplemented fin stages over a perfiod of tfime subject to demand for 
housfing. The provfisfion of engfineerfing finfrastructure wfill also need to be staged to sufit the development demand. 
A detafiled programme for thfis wfill be prepared as part of ongofing detafiled plannfing and desfign of the servficfing 
finfrastructure.

Current estfimates for the development of the SP area findficate commencement of earthworks fin January 2016 followfing 
the approval of the SP and subsequent subdfivfisfion approval, and clearance of subdfivfisfion condfitfions. It fis antficfipated 
the development wfill be staged over a two year perfiod however thfis wfill be subject to more detafiled plannfing and 
market demand.

Refer to Ffigure 14 – Prelfimfinary Stagfing Plan.

3.11 Other Requfirements 

3.11.1 Envfironmental Commfitments 

The key envfironmental outcomes of the proposed development of the sfite finclude:

• Provfidfing an fimprovement fin groundwater and surface water qualfity through resfidentfial development and 
fimplementatfion of water sensfitfive urban desfign and best stormwater drafinage management practfices; and

• Landscapfing and enhancfing the exfistfing vegetatfion wfithfin the ‘Regfional Open Space’ to the north of the sfite. 

The followfing Table (fincluded wfithfin Appendfix 2) summarfises the key potentfial envfironmental fimpacts and proposed 
management measures for the sfite.

Part two: Non Statutory (Explanatory) Sectfion
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Table 5: Envfironmental Consfideratfions 

Envfironmental 
Issue

Objectfive Potentfial Impacts Management Mechanfism Tfimfing

Acfid Sulfate Sofils 
(ASS)

To ensure that 
ASS are not 
dfisturbed durfing 
earthworks and 
constructfion 
actfivfitfies.

Accordfing to exfistfing DEC 
mappfing, the rfisk of ASS 
occurrfing wfithfin 3m of the 
surface fis moderate to low. 

The ffinal ffill levels and subsequent 
excavatfion requfirements wfill 
determfine fif an ASS Management 
Plan wfill be prepared to the 
satfisfactfion of the Department of 
Envfironmental Regulatfion (DER).

Prfior to 
subdfivfisfion.

Ffire To reduce the 
rfisk of bushffire 
to people, 
property and 
finfrastructure 
fin accordance 
wfith Draft SPP 
3.7: Plannfing 
for Bushffire Rfisk 
Management 
(WAPC 2014).

People, property and 
finfrastructure sfituated wfithfin 
the sfite befing fimpacted by 
potentfial bushffires from areas 
of remnant bushland. 

• Ffire Management Plan wfill be 
prepared to support a future 
subdfivfisfion desfign. 

Ffire 
Management 
Plan to be 
prepared at 
subdfivfisfion 
stage.

Water 
Management

To mafintafin the 
quantfity and 
qualfity of water 
so that exfistfing 
and potentfial 
envfironmental 
values, fincludfing 
ecosystem 
functfion, are 
protected. 

To ensure 
stormwater run-
off fis adequately 
contafined 
wfithfin the 
development, 
so as not to 
fimpact on the 
Peel–Harvey 
Catchment.

• Change fin hydrologfical 
regfime as a result of 
changed landforms (from 
earthworks), whfich may 
alter natural flows.

• Dfischarge of stormwater, 
whfich may affect water 
qualfity and alter the 
natural keyhole surface 
topography and landform.

• The DWMS detafils the fintegrated 
water management strategfies 
to facfilfitate future urban water 
management plannfing. The 
DWMS wfill achfieve fintegrated 
water management through the 
followfing desfign objectfives

 - Effectfively manage the rfisk 
to property damage and 
envfironmental degradatfion 
from water contamfinatfion, 
floodfing and waterloggfing. 

 - Mafintafin and fif possfible 
fimprove water qualfity 
(surface and groundwater) 
wfithfin the development fin 
relatfion to pre-development 
water qualfity.

 - Reduce potable water 
consumptfion wfithfin 
both publfic and prfivate 
spaces through the use of 
practfical and cost-effectfive 
measures.

 - Promote finffiltratfion of 
surface water to mfinfimfise 
the rfisk of further water 
qualfity degradatfion fin the 
Peel Harvey Catchment. 

 - Implement best 
management practfices 
fin regards to stormwater 
management.

 - Incorporate where possfible, 
low mafintenance, cost-
effectfive landscapfing and 
stormwater treatment 
systems.

LWMS: 
at local 
structure plan 
stage.

UWMP: 
Prfior to 
subdfivfisfion. 
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Envfironmental 
Issue

Objectfive Potentfial Impacts Management Mechanfism Tfimfing

Vegetatfion and 
Flora

To mafintafin the 
abundance, 
specfies dfiversfity, 
geographfic 
dfistrfibutfion and 
productfivfity of 
flora and fauna 
at specfies and 
ecosystem levels 
through the 
avofidance or 
management 
of adverse 
fimpacts and 
fimprovement fin 
knowledge.

• Clearfing

• Degradatfion of retafined 
vegetatfion through 
uncontrolled publfic access 
and weed finvasfion

• Use of natfive specfies fin areas of 
Publfic Open Space

• Revegetatfion of areas wfithfin the 
Wfilgfie Creek ROS

• All sfite staff should partficfipate fin 
sfite finductfions finformfing them 
about the Envfironment, Health 
and safety aspects of the sfite. The 
finductfion should finclude, but not 
be lfimfited to

 - sfignfifficant fauna specfies on 
the sfite

 - reportfing procedures for 
envfironmental fincfidents.

Subdfivfisfion 
desfign. 
Constructfion

Fauna To mafintafin the 
abundance, 
dfiversfity, 
geographfic 
dfistrfibutfion and 
productfivfity of 
natfive fauna 
at the specfies 
and ecosystem 
levels through 
the avofidance 
or management 
of adverse 
fimpacts and 
fimprovement fin 
knowledge.

• Clearfing

• Degradatfion of retafined 
vegetatfion through 
uncontrolled publfic access 
and weed finvasfion

• All sfite staff should partficfipate fin 
sfite finductfions finformfing them 
about the Envfironment, Health 
and safety aspects of the sfite. The 
finductfion should finclude, but not 
be lfimfited to

 - sfignfifficant fauna specfies on 
the sfite

 - reportfing procedures for 
envfironmental fincfidents.

Subdfivfisfion 
desfign. 
Constructfion

Further detafil and desfign reffinements wfill be fincluded wfithfin subdfivfisfion phase of the project to achfieve the 
abovementfioned management mechanfisms.

4.0 Pre-lodgement Consultatfion 

The followfing Table summarfises the outcomes of pre-lodgement consultatfion wfith relevant stakeholders.

Table 6: Pre-lodgement publfic consultatfion schedule. 

Agency Date of 
Consultatfion

Methos of 
Consultatfion

Summary of Outcome

Landowner 
of Lot 803 
North 
Yunderup 
Road and 
Lot 200 
Phfillfips Way.

Multfiple Jan-
Oct 2014

Meetfing, 
Phone and 
Emafil

• LTKC Pty Ltd contracted to purchase Lot 803 North Yunderup Road.

• Agreement for ffirst rfight of refusal to purchase adjacent Lot 200 Phfillfips Way.

• Agreement for an easement through Lot 200 Phfillfips Way to servfice Lot 803 
by means of a Covenant on the Tfitle. 

• Landowner agreement obtafined to support plannfing approval process over 
Lot 803 North Yunderup Road. 

Department 
of Plannfing

1st Aprfil 2014 Meetfing • DoP advfised there was no prevfious knowledge as to why the sfite was 
‘Urban Deferred’ as opposed to ‘Urban.’ There are no known envfironmental 
constrafints.

• Dfiscuss optfions for rezonfing, structure plannfing and developfing sfite. 

• Explore opportunfity for drafinage to be dfirected finto ROS. 
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Agency Date of 
Consultatfion

Methos of 
Consultatfion

Summary of Outcome

Shfire of 
Murray and 
Department 
of Plannfing 

18th July 2014 Sfite Vfisfit and 
Meetfing 

• Shfire advfised of preference for no POS.

• Shfire advfised there was no objectfion to some drafinage befing wfithfin the ROS.

• Proponent advfised the DoW had gfiven fin-prfincfiple support for the dfisposal of 
stormwater wfithfin the ROS. 

• DoP advfised drafinage finto ROS fis not common practfice however fit may be 
allowed subject to the proponent makfing fimprovements to the ROS. 

• Proponent advfised of wfillfingness to undertake rehab works wfithfin ROS 
as a trade-off of befing allowed to dfispose of stormwater wfithfin the ROS. It 
was acknowledged that the landowner would otherwfise not be requfired to 
complete any landscapfing works fin the ROS. 

• It was agreed to progress the Scheme Amendment and SP processes 
concurrently. 

Shfire of 
Murray  

5th August 
2014

Meetfing • Street Wfidths to be as per engfineerfing specfifficatfions.

• North Yunderup Road Interface to be sympathetfic of exfistfing character.

• Lower densfity adjofinfing North Yunderup Road and hfigher densfity finternally. 

• Intentfion for the POS cash fin lfieu contrfibutfion to go towards the ROS. Shfire 
advfised there fis currently no Strategy dfictatfing expendfiture of cash fin lfieu. 

• Gfiven the need to ffill the sfite, there fis lfittle opportunfity to retafin trees. 

• Agreed an organfic finterface to the ROS would be the preferred optfion. 

11th 
September 
2014

Meetfing • Engfineerfing servfices meetfing to dfiscuss drafinage strategy for the sfite.

• Shfire support’s dfisposal of stormwater drafinage finto the ROS area.

• Shfire support’s dfisposal of stormwater drafinage run-off vfia subsurface pfipe 
network wfithfin development.

• Shfire’s preference for stormwater drafinage dfisposal along North Yunderup 
Road would be to have sfimfilar type of finfrastructure as the exfistfing portfion 
south of Lot 803.

• Shfire support’s 13m wfide road reservatfion proposed for the portfion frontfing 
the ROS.

• Shfire supports 16m wfide road reservatfion for the proposed roads wfithfin Lot 
803.

21st October 
2014

Meetfing • Tabled proposed SP and all agreed wfith the ‘broader’ approach to mfinfimfise 
the need for future amendments.  

• Agreed on condfitfions of subdfivfisfion approval.

• Dfiscussed the easement through Lot 200 Phfillfips Way that wfill be controlled 
through a covenant on the exfistfing Tfitle. 

• Conffirmatfion that no Foreshore Management Plan or contrfibutfion would be 
necessary.

• Conffirmatfion that Bushffire Assessment was suffficfient to supplement the SP. 
Agreed the Bushffire Management Plan would form a condfitfion of subdfivfisfion. 

• Conffirmed the Shfire’s generfic Bufildfing Desfign Gufidelfines should extfingufish 
requfirements for DAPs fin the future however should thfis polficy not be 
adopted, provfisfion for DAPs are to remafin wfithfin Part 1 of the SP. 

Water 
Corporatfion

24th Aprfil 
2014 and 
10th October 
2014

Emafil • WC support for sewer connectfion through Lot 200 wfithfin proposed easement.

• Exfistfing Local vacuum pumpfing statfion to be upgraded by WC.

Department 
of Water 

12th June Emafil • GW data consfideratfions.

24th July 
2014

Meetfing • General meetfing to dfiscuss proposed drafinage strategy.

• Adequacy of avafilable GW data.

• Support to dfispose of stormwater wfithfin the ROS.

24th and 30th 
September 
2014

Emafil • In prfincfiple support from the Shfire of Murray for drafinage basfin locatfion 
wfithfin ROS and proposed road reserve.

• DoE comments fin relatfion to erosfion control and water qualfity.
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MEMORANDUM 

TO: JW PROPERTY GROUP 

ATTENTION: John Wroth 

FROM John Halleen 

DATE: 29 October 2014 OUR REF: L14059 

SUBJECT: 
ENVIRONMENTAL SUMMARY: LOT 803 NORTH YUNDERUP ROAD, 
NORTH YUNDERUP 

 

LTKC Civils Pty Ltd is proposing an “urban infill” development in Lot 803 North Yunderup 
Road, North Yunderup (referred from herein as “the site”).  

The site is approximately 6.3 hectares (ha) in size and is located within the Shire of Murray 
(SoM) on low-lying cleared pasture (Figure 1). 

Planning Context 

In accordance with the Peel Region Scheme (PRS) the site is zoned as “Urban Deferred”. 
Zoning under the Shire of Murray Town Planning Scheme (TPS) No. 4 defines Lot 803 North 
Yunderup Road as “Rural”.  

The land immediately adjacent to the site to north and west of North Yunderup Road is 
reserved under the RPS for “Regional Open Space”. 

The landholdings immediately south of the site is zoned “Urban”. 

A request to amend the PRS to lift the “Urban Deferred” zone of the subject site was submitted 
to the Department of Planning on 1st October 2014. The PRS Amendment will simultaneously 
rezone the site from “Rural” to “Residential Development” zone under the Shire’s TPS No. 4.  

The Scheme Amendment and Outline Development Plan (ODP) planning stages are anticipated 
to progress concurrently although they will be determined in a sequential manner.   

Purpose  

The purpose of this Environmental Summary is to support the ODP for Lot 803 North 
Yunderup Road, North Yunderup. 

The ODP has been prepared on behalf of LTKC Civil Pty Ltd, in support of the future 
development of Lot 803 (No. 30) North Yunderup Road, North Yunderup.  

The purpose of this ODP is to facilitate the subdivision and development of the site for 
residential purposes.  

This ODP has been prepared in accordance with the provisions of the Western Australian 
Planning Commission (WAPC) Structure Plan Guidelines as well as the Shire of Murray Town 
TPS No. 4.  
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Previous Studies 

Technical documents that have been completed and relate to the environmental conditions at 
the site and referred to in the summary include: 

1. Brown Geotechnical and Environmental Pty Ltd 2009, Lot 803 North Yunderup Road, 
North Yunderup, Western Australia, Geotechnical Investigation, for Mr G. Frost, Perth. 

2. V & C Semeniuk Research Group 2012, Land Capability of the Frost Properties Lots 803 
North Yunderup Road and Lot 200 Phillips Way North Yunderup, for Mr G. Frost, Perth 
(Appendix 1). 

Site Overview 

The site is located in the Peel Region, 68 kilometres (km) south of Perth and 6 km south-east of 
Mandurah. The site comprises Lot 803 North Yunderup Road and the site location is illustrated 
in Figure 1. 

The site’s previous land use included special rural pursuits and general farming. The lot has 
historically been fully cleared for pastoral activity. With the removal of stock from the lots in 
recent years, some regrowth of vegetation has occurred adjacent to the dams. The site contains 
several notable features including: 

• two agricultural dams located at the south-west of the lot 

• an existing residence and associated outbuildings 

• an open drain running east–west within Lot 803, which drains to Lot 200 and drains via a 
channel to Wilgie Creek. 

Surrounding Land Use 

The proposed development is an infill development and a small extension of the existing 
residential area (Yunderup) to the south.  

Other notable land uses adjacent to the site include: 

• semi-rural / agricultural land to the east 

• North Yunderup Road to the west 

• “Regional Open Space” and the foreshore associated with Wilgie Creek to the north 

• the landholding to the west of North Yunderup Road is designated as a Conservation 
Category Wetland (CCW). Wilgie Creek to the north is also mapped and designated as a 
CCW.  

Topography 

The site is relatively low-lying with minor undulations. It has elevations ranging from 
approximately 2 metres Australian Height Datum (m AHD) adjacent to the foreshore on the 
lot’s northern boundary, to 0 m AHD at the dams on the lot. The topographical contours are 
illustrated on Figure 2. 
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Geology and Soils 

Regional soil mapping (DoW 2014) indicates the site is located on “estuarine and lagoonal 
deposits of clay, silt, and marl with shell bed limestone”. Semeniuk (2012) indicates the property 
is flat and is covered with a sandy surface (Bassendean Sand) over most of the site, and peaty 
and silty sand in the southern are of the property. The sandy shallow soils are underlain by silty 
sand (<2 m deep). The soil and geological mapping is illustrated in Figure 3. 

The Murray Drainage and Water Management Plan (DoW 2010) reports a typical potential 
permeability range of 5 to 15 metres (m) per day and a typical phosphorous retention index of 
less than five. 

Acid Sulfate Soils 

Based on the (then) Department of Environment and Conservation (DEC 2010) risk mapping 
for the Swan Coastal Plain, the site has been identified as having a “high to moderate” risk of 
ASS occurring within 3 m of the natural soil surface. ASS risk mapping is presented in Figure 4. 

Contaminated Sites 

There are no known or reported contaminated sites within the site listed on the Department of 
Environment Regulation’s Contaminated Sites Database (DER 2014). 

Climate 

The climate of the site is typical of the south-west of Western Australia with hot dry summers 
and cool wet winters. The annual average rainfall recorded in Pinjarra since 1877 is 938 
millimetres (mm) but has declined in recent years to an average of 827 mm since 1975 and 
755 mm since 1995 (BoM 2014). By comparison, the average annual rainfall recorded in 
Mandurah since 2001 is 661 mm, which is approximately 100 mm less than in Pinjarra from 
1995. The minimum-recorded annual rainfall in Pinjarra was in 2010 at just 496 mm and the 
maximum recorded was in 1955 at 1493 mm. The majority of rainfall is experienced in the 
winter between May and September with the driest months being January and February. 

Hydrogeology 

The site is located within the Nambeelup sub-area of the Murray groundwater management 
area. The aquifers present below the site, in order of increasing depth, are: 

• Superficial – Swan 

• Upper Leederville 

• Lower Leederville 

• Cattamarra Coal Measures. 

Groundwater Levels 

A review of the regional groundwater data from the Department of Water’s (DoW) Water 
Information Network (WIN) database and data reported in the Murray Hydrological Studies; 
Surface Water, Groundwater and Environmental Water (DoW 2011) indicates that the 
maximum groundwater levels are within 2 m of the surface across the site and inundation is 
occurring on parts of the site. 



 

L1405901: Environmental Summary: Lot 803 North Yunderup Road, North Yunderup Page 4 

Geotechnical investigations undertaken by Brown Geotechnical and Environmental in April 2007 
and May 2009 indicated that groundwater was approximately 1.6 m below ground level during 
the summer low conditions. Groundwater monitoring undertaken between 2010–2011 by V & 
C Semeniuk Research Group including the installation of six piezometers across the site 
demonstrated that groundwater levels ranged from between approximately 2.1 m and 1.0 m 
below ground level in summer, and between 1.2 m below and 0.4 m above the ground level in 
the winter. The investigation (V & C Semeniuk 2011) indicated that groundwater flow at the site 
is generally in a northerly direction towards Wilgie Creek and that some areas of the site 
became inundated in winter. 

Groundwater Quality 

No local groundwater quality data is available for the site. Regional groundwater data available 
from the DoW WIN database (September 2014) indicates the groundwater quality is variable in 
the area but is likely to be brackish to saline (1,500 to 7,000 TDS in mg/L), with a low risk of 
iron staining, but likely to be unsuitable for supply for garden bores. 

Hydrology 

The site is located within the Murray River sub-catchment, which drains into the Peel-Harvey 
estuary (DoW 2011). The Murray River is located approximately 500 m south from the site’s 
southern boundary. Wilgie Creek is a minor watercourse located approximately 120 m north of 
the site’s northern boundary. Figure 5 identifies the adjacent surface watercourses and the on-
site water features.  

Flood Mapping 

The entire site is located within the flood fringe (GHD 2010) and drains north towards Wilgie 
Creek. One man-made open drainage channel provides a spill-way from the two farm dams on 
site to the east through Lot 200 and into Wilgie Creek. Semeniuk (2012) also identified some 
preferential flow paths in the subsurface composed on coarse sand that transmits water 
towards the creek within this location. 

Flood mapping provided by DoW (2014) indicates the site is located within the flood plain of 
Wilgie Creek, with the Regional Open Space adjacent to the north-eastern boundary of the site 
within the floodway of Wilgie Creek. Figure 5 shows the flood mapping as provided by DoW.  

Wilgie Creek 

Wilgie Creek is approximately 2.5 km long in total length and is connected to the Murray River 
only during flood conditions. It terminates at the western end, south of Tonkin Drive in an 
unnamed wetland / marshland area near the Wargoorloop Branch adjacent to the  Estuary. 
Therefore, during large flood events, Wilgie Creek forms part of the floodway of the Murray 
River. In addition, when groundwater levels rise and exceed the base of Wilgie Creek elevation, 
Wilgie Creek acts as a drain, and slowly transports water to the Peel Harvey Estuary. Wilgie 
Creek is part of a larger wetland system that extends north of the site to include Black Lake and 
the Serpentine River, south to the Murray River, and west to the  Estuary.  

The DoW regularly collects surface water quality data from Wilgie Creek adjacent to the site. 
Table 1 below presents the average of the limited data available from the DoW WIN database 
for the closest DoW WIN sites to the DWMS area. 
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Table 1: Department of Water Average Surface Water Quality Data 

WIN site pH DO  EC  NOx-N TKN TN NH3-N TP PO4-P 

Units - (mg/L) (µS/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

23001479 8.04 6.98 45,067 0.09 4.58 4.53 1.54 0.55 0.23 

23001486 8.01 5.84 44,257 0.103 3.12 3.11 0.55 0.35 0.07 

23001487 7.99 5.07 42,721 0.11 3.33 3.21 0.65 0.33 0.07 

23001488 8.31 - 44,456 0.234 4.43 4.44 0.60 0.46 0.054 

 
Wetlands 

The majority of the site is classified as “Estuary peripheral – multiple use wetland” as per the 
Department of Parks and Wildlife’s Geomorphic Wetlands Swan Coastal Plain dataset. The 
wetland is designated the dataset number UFI15235. Semeniuk (2012) identifies the site as 
containing mostly palusplain wetlands with little conservation value. Figure 6 illustrates DPaW’s 
wetland mapping for the area. 

Directly to the west of the site is a lake that has been classified as “Sumpland – conservation 
category wetland” (UFI3848). This wetland water body is also protected by the Environmental 
Protection (Swan Coastal Lakes) Policy (1992) as a regionally significant wetland. 

Wilgie Creek immediately to the north is also classified as “Estuary peripheral – conservation 
category wetland” (UFI15479). Semeniuk (2012) identifies the fringing vegetation along Wilgie 
Creek as mainly swamp paperbark (Melaleuca rhaphiophylla) forest. The Regional Open Space 
separates the site from Wilgie Creek and is consistent with the standard 50 m buffer for CCW. 

The Ramsar wetland Peel-Yalgorup system occurs within 10 km of the site. 

Flora and Fauna 

The site has been regionally mapped by Heddle et al. (1980) as Bassendean Vegetation Complex 
(Central and South). Bassendean Vegetation Complex (Central and South) is described as 
woodland of Eucalyptus marginata, Casuarina fraseriana to Banksia spp. to low woodland of 
Melaleuca spp. and sedgelands.  

The Department of Parks and Wildlife’s NatureMap database (17 September 2014) identifies 
two birds protected under international agreements, the eastern great egret (Ardea modesta) 
and white-bellied sea-eagle (Haliaeetus leucogaster) as occurring within 1 km of the site.  

No known occurrences of rare of priority flora species, no listed threatened ecological 
communities or priority ecological communities have been recorded within the site. 

The EPBC Act Protected Matters database (17 September 2014) identifies two plant species 
classified as Critically Endangered species that may occur or species habitat that may occur 
within the site. These species are Selena’s synaphea (Synaphea sp. Fairbridge Farm (D. Papenfus 
696) and Muchea bell (Darwinia foetida). The database also identifies five plants, and three birds 
as Endangered, and two plants, three mammals and four birds as Vulnerable, which may occur 
within the site. 

Semeniuk (2012) indicates the site has been almost entirely cleared within the past 20 years and 
although there has been limited regrowth, the majority of the site is a combination of 
pastureland with scattered native trees, with areas of flooded gum forest/woodland (Eucalyptus 
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rudis), fringing the established dams in particular. The man-made drain running across the site 
contains bulrush (Typha orientalis) sedgeland.  

This vegetation assessment undertaken by Semeniuk was reaffirmed in a site visit undertaken in 
September 2014. This confirmed the majority of the site had been impacted from historical 
agricultural land uses. There was no native vegetation understorey with scattered plantings of 
flooded gums surrounding the dams.  

 

Plate 1: Existing Vegetation 
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Plate 2: Existing Vegetation 

 

Plate 3: Existing Vegetation 

A portion of the site is also covered by an additional classification; environmentally sensitive 
care under the Environmental Protection (Clearing of Native Vegetation) Regulations 2004 
(DPaW 2014). The area classified is an approximate 40 m strip along the site’s western 
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boundary and a small area in the north-western corner of the site (Figure 7). However, this 
classification applies to sensitive environment within the Peel Estuary foreshore and Wilgie 
Creek not the existing road and urban development on the periphery of the mapped 
environmentally sensitive area. 

Social  

Heritage 

A search of the Aboriginal Heritage Inquiry System has been undertaken for the site and 
returned no records of registered or other Aboriginal heritage sites.  

Proposed Development 

The Yunderup site has been identified within the draft South Metropolitan–Peel Structure Plan 
(WAPC 2009) as an “area under immediate detailed investigation for development and/or 
protection” and as such, it was included in development modelling scenarios by the Murray 
Drainage and Water Management Plan (DoW 2011).  

The proposed District Structure Plan concept for Lot 803 North Yunderup Road, North 
Yunderup is illustrated in Figure 9 and it incorporates 105 single residential lots. On the basis of 
total residential yield of approximately105 dwellings it is anticipated that a future population of 
around 252 people. 

Key Environmental Issues  

Based on a review of the existing environmental information and reports and a site visit, the 
following are considered the key environmental factors requiring further consideration and 
management as part of the subdivision process: 

• surface and groundwater management 

• acid sulfate soils (ASS) 

• interface with Wilgie Creek Regional Open Space. 

Key Environmental Outcomes 

The key environmental outcomes of the proposed urban infill development of the site include: 

• providing an improvement in groundwater and surface water quality through residential 
development and implementation of water sensitive urban design and best stormwater 
drainage management practices 

• landscaping and enhancing the existing vegetation within the Wilgie Creek “Regional Open 
Space”. 

Management Commitments 

Table 2 summarises the key environmental issues and the proposed management commitments. 
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APPENDIX 1 
 
 
Land Capability of the Frost Properties Lots 803 North Yunderup Road and Lot 200 
Phillips Way North Yunderup. V & C Semeniuk Research Group 2012 
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SUMMARY AND LIMITATIONS 

Summary 
 
LTKC Civils Pty Ltd is proposing to develop Lot 803 Yunderup Road, North Yunderup into a 
residential precinct within the Shire of Murray (SoM). The drainage design (stormwater and 
subsoil drainage) has been prepared by AK Consulting Engineers. The site location is shown on 
Figure 1. Table 1 below highlights the key elements of the LWMS. 
 

Table 1: Summary of Key Elements of LWMS 

Key LWMS Elements Design and Compliance to Objectives 
Topography 
(Section 2.3) 

 The site is relatively low-lying with elevations ranging from approximately 2 m 
AHD adjacent to the foreshore to 0 m AHD at the dams on the lot 

Geology and Soils 
(Section 2.4.1) 

 The site is flat and is covered with a sandy surface (Bassendean Sand) over 
most of the site, and peaty and silty sand in the southern area of the property. 
The sandy shallow soils are underlain by silty sand (<2 m deep).  

Acid Sulfate Soils 
(Section 2.4.2) 

 DEC regional mapping identifies the site as having a “high to moderate” risk 
of encountering Acid Sulfate Soils (ASS) within 3 m of the natural soil surface. 

Groundwater Elevation 
and Flow Direction 
(Section 2.6.1) 

 The MGL has been calculated by Semeniuk (2012) to range from 
approximately 1.2 m AHD at the southern boundary down to 0.6 m AHD 
along the northern boundary, with groundwater migrating to the north-east 
towards Wilgie Creek 

Surface Hydrology and 
Wetlands 
(Sections 2.7 to 2.8) 

 The Wilgie Creek floodway is located immediately to the north, and most of 
the site is located within the Wilgie Creek flood plain.  

 Site drainage is to the north towards Wilgie Creek. One man-made open 
drainage channel provides a spillway from the two farm dams on site to the 
east and into Wilgie Creek.  

 The majority of the site is classified as Multiple Use management category 
wetland. Conservation Category wetlands (CCWs) are located directly north 
and west.  

Flood Plain Mapping  
(Section 2.7) 

 100 Year ARI flood levels are estimated by DoW to range from 2.25 to 2.4 m 
AHD.  

Water Conservation 
Strategy 
(Section 3.0) 

 Waterwise front yard landscaping packages will be promoted and all new 
homeowners will be provided with the opportunity to purchase a package.  

 Education and information will be provided to all new homeowners to 
encourage Waterwise practices within the home and garden.  

 Native gardens and Waterwise plants will be used within bio-pockets, with 
gravel mulching and intermittent tree planting being implemented to reduce 
the site’s irrigation water needs.  

 Drainage areas are proposed to be non-irrigated and will be planted with 
native species. 

Stormwater 
Management 
(Section 4.0) 

 Rainfall from frequent events will be retained and infiltrated as close to the 
source as possible through the use of soakwells, bottomless side entry pits, 
and flush kerbing where possible. 

 The road drainage network will be designed to convey the 5-year ARI through 
a pit and pipe system. 

 Rainfall events up to the 5-year ARI will be conveyed by the piped network to 
the drainage basins (bio-pockets) for storage and treatment prior to 
infiltration. 

 Larger rainfall events (up to the 100-year ARI) will be conveyed by the piped 
network and overland flow paths to the bio-pockets, where the flows will be 
attenuated to pre-development rates. 

 Structural and non-structural controls will be used to improve stormwater 
quality.  
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Key LWMS Elements Design and Compliance to Objectives 

Groundwater 
Management 
(Section 5.0) 

 Subsoil drainage will be used to control groundwater levels at or above the 
pre-development MGL.  

 Soil amendment of the base of the infiltration/detention areas will assist in the 
treatment of stormwater prior to infiltration into the groundwater.  

 Vegetated swales and basins will assist in the uptake of pollutants and 
nutrients within the water prior to infiltration through the soil profile.  

Monitoring 
(Section 6.0) 

 Pre-development groundwater level and quality monitoring will be undertaken 
to inform the UWMP, comprising two sampling events from four on-site 
monitoring bores. 

 Post-development groundwater monitoring will be undertaken monthly for 
levels and quarterly for quality for a period of three years after development.  

 Contingency measures will be implemented in the event of trigger values 
being exceeded in two consecutive monitoring events.  

 
Limitations 
 
This report has been prepared by RPS for LTKC Civils Pty Ltd subject to the scope of works 
outlined in the agreed work authorisation.  
 
The objective of this report is to provide a qualitative assessment of water management factors in 
order to inform engineering design. The report includes design details provided by the project 
engineers; however, the report itself is not intended to provide an engineering design function. 
 
This report has been prepared on the basis of existing information provided by others, including 
project consultants and government agencies. This information has not been independently 
verified by RPS; hence, RPS accepts no liability associated with such unverified information. 
 
This report is based on information from a limited number of site sampling points, and so is a 
simplified representation of the site conditions, and therefore does not replicate the natural 
complexity of the actual hydrogeological system. 
 
Unless otherwise specified, this report provides a quantitative assessment of pre-development 
groundwater levels based on the assumptions detailed in the report.  
 
Unless otherwise specified, this report is not intended to provide a prediction of post-
development groundwater level changes due to factors such as modified land use, climate change 
or sea level rise.  
 
This report is not intended to provide groundwater levels for engineering design unless 
specifically agreed to in the project scope of work.  
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1.0 INTRODUCTION 

1.1 Objective 

LTKC Civils Pty Ltd is proposing to develop Lot 803 Yunderup Road, North Yunderup 
(referred from herein as “the site”) into a residential precinct within the Shire of Murray 
(SoM). The drainage design (stormwater and subsoil drainage) will be prepared by AK 
Consulting Engineers. The site location is shown on Figure 1. 
 
The purpose of this LWMS is to support and facilitate approval of the Outline 
Development Plan (ODP) with the SoM and details the integrated water management 
strategies that will be implemented at the site, demonstrating that the land is capable of 
facilitating urban development whilst achieving sustainable water and environmental 
outcomes.  

1.2 Site Area 

The site is approximately 6.3 hectares (ha) in size and is located on low-lying cleared 
pasture as shown in Figure 1. The site is bound by an existing residential area to the 
south, semi-rural to the east, by North Yunderup Road to the west, and by foreshore 
Regional Open Space (ROS) associated with Wilgie Creek to the north.  

1.3 Planning Context 

In accordance with the Peel Region Scheme, the site is zoned as “Urban Deferred”. 
Zoning under the Shire of Murray Town Planning Scheme No. 4 defines Lot 803 North 
Yunderup Road as “Rural”. The land directly adjacent to the site to the north and west 
of North Yunderup Road are reserved under the Peel Region Scheme for regional open 
space. The semi-rural lot to the east (Lot 200 Phillips Way) is zoned “Urban” and the 
lots further east of the site are cleared and zoned as R40 for development. The area to 
the south is zoned “urban”.  
 
A District Water Management Strategy (DWMS) (RPS 2014a) has been prepared to 
support the associated Peel Region Scheme Amendment to lift the “Urban Deferred” 
zoning so the site is zoned “Urban” consistent with the adjoining land. The lifting of the 
“Urban Deferred” zone under the Peel Region Scheme will concurrently rezone the site 
from “Rural” to “Residential Development” zone under the Shire of Murray Town 
Planning Scheme No. 4. The management objectives from the DWMS have been 
incorporated into this site specific LWMS to support the ODP. The concept plan and 
ODP as provided by Roberts Day are provided in Appendix 1. The proposed 
development plan incorporates 106 single residential lots.  
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1.4 Design Objectives 

This document has been prepared in accordance with State Planning Policy No. 2.1: Peel 
Harvey Coastal Plain Catchment (February 1992) and has been developed with 
reference to the following guidance documents: 
 
 Water Resource Considerations When Controlling Groundwater Levels in Urban 

Developments (DoW 2013) 
 
 Murray Drainage and Water Management Plan (DoW 2011a) 

 
 Draft South Metropolitan and Peel Sub-Regional Structure Plan (WAPC 2009) 
 
 District Water Management Strategy Lot 803 North Yunderup Road, North 

Yunderup (RPS 2014a) 
 
 Interim: Developing a Local Water Management Strategy (Department of Water 

2008a) 
 
 Better Urban Water Management (WAPC 2008) 
 
 Western Australian State Water Plan (Government of Western Australia 2007) 
 
 Stormwater Management Manual for Western Australia (Department of Water 

2004–2007) 
 
 Liveable neighbourhoods (2nd Edition) (WAPC 2000) 
 
 Water Quality Improvement Plan for the Rivers and Estuary of the Peel – Harvey 

system – Phosphorus Management. (EPA 2008). 
 
The LWMS will detail the integrated water management strategies to facilitate future 
urban water management planning and will achieve integrated water management 
through the following design objectives: 
 
 Effectively manage the risk to human life, property damage and environmental 

degradation from water contamination, flooding and waterlogging.  
 
 Maintain quality (surface and groundwater) within the development in relation to 

pre-development water quality. 
 
 Reduce potable water consumption within both public and private spaces using 

practical and cost-effective measures. 
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 Promote infiltration of surface water to minimise the risk of further water quality 
degradation in the Peel Harvey Catchment.  
 

 Implement best management practices in regards to stormwater management. 
 
 Incorporate where possible, low maintenance, cost-effective landscaping and 

stormwater treatment systems. 

1.5 Other Studies 

Technical documents that have been completed and that relate to the environmental 
conditions at the site include: 
 
 Brown Geotechnical and Environmental Pty Ltd. 2007, Lot 200 (No. 1A) Phillips 

Way, North Yunderup, Western Australia, Geotechnical Investigation for FPG 
Projects, Perth. 
 

 Brown Geotechnical and Environmental Pty Ltd. 2009, Lot 803 North Yunderup 
Road, North Yunderup, Western Australia, Geotechnical Investigation, for Mr G. 
Frost, Perth. 
 

 V & C Semeniuk Research Group. 2012, Land Capability of the Frost Properties 
Lots 803 North Yunderup Road and Lot 200 Phillips Way North Yunderup, for Mr 
G. Frost, Perth. 
 

 District Water Management Strategy, Lot 803 North Yunderup Road, North 
Yunderup (RPS 2014a) 
 

 Environmental Summary, Lot 803 North Yunderup Road, North Yunderup (RPS 
2014b). 
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2.0 EXISTING ENVIRONMENT 

2.1 Site Location and Existing Land Use 

The site, which totals approximately 6.3 ha in North Yunderup, is located 68 km south 
of Perth and 6 km south-east of Mandurah. The site comprises Lot 803 North Yunderup 
Road and the site location is illustrated in Figure 1. 
 
The site’s previous land use included special rural pursuits and general farming. The lot 
has historically been fully cleared for pastoral activity. With the removal of stock from 
the lots in recent years, some regrowth of vegetation has occurred adjacent to the 
dams. The site contains several notable features including: 
 
 two dams located at the south-west of the lot 

 
 an existing residence and associated outbuildings 

 
 an open drain running east to west within Lot 803, which drains to Lot 200 (east) 

and via a channel to Wilgie Creek. 

2.2 Surrounding Land Use 

The site is bound by an existing residential area to the south, semi-rural / agricultural 
land to the east, by North Yunderup Road to the west, and by the regional open space 
and foreshore associated with Wilgie Creek to the north. The landholding to the west 
of North Yunderup Road is designated as a Conservation Category Wetland (CCW). 
Wilgie Creek to the north is also mapped and designated as a CCW.  

2.3 Topography 

The site is relatively low-lying with minor undulations and with elevations ranging from 
approximately 2 metres Australian Height Datum (m AHD) adjacent to the foreshore 
on the lot’s northern boundary, to 0 m AHD at the dams on the lot. The topographical 
contours are illustrated on Figure 2 at the rear of this report. 

2.4 Geology and Soils 

2.4.1 Geology 

Regional soil mapping (DoIR 1999) indicates the site is located on “reworked 
Bassendean Sand” Semeniuk (2012) indicates the property is flat and is covered with a 
sandy surface (Bassendean Sand) over most of the site, and peaty and silty sand in the 
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southern area of the property. The sandy shallow soils are underlain by silty sand (<2 m 
deep). The soil and geological mapping is illustrated in Figure 3. Semeniuk’s report is 
provided in Appendix 2. 
 
The Murray Drainage and Water Management Plan (DoW 2011a) reports a typical 
potential permeability range of 5 to 15 metres per day and a typical phosphorous 
retention index of less than five for this soil type. Testing of the PRI of soils within the 
locations of the basins and the swales will be undertaken at the UWMP phase of the 
project. If the PRI of the soils on site is found to be inadequate, amended soils will be 
blended on site to increase the PRI to a suitable standard. This commitment will be 
further confirmed within any future UWMP for the site. 

2.4.2 Acid Sulfate Soils 

Based on the (then) Department of Environment and Conservation (DEC 2010) risk 
mapping for the Swan Coastal Plain, the site has been identified as having a “high to 
moderate” risk of ASS occurring within 3 m of the natural soil surface. ASS risk mapping 
is presented in Figure 4. 
 
Further investigation and management into the likely disturbance of acid sulfate soils will 
be undertaken to inform the subdivision phase of the project, with an Acid Sulfate Soils 
Management Plan being prepared if required as a condition of subdivision. 

2.4.3 Contaminated Sites 

There are no known or reported contaminated sites within the site listed on the 
Department of Environment Regulation’s Contaminated Sites Database (DER 2014). 

2.5 Climate 

The climate of the site is typical of the south-west of Western Australia with hot dry 
summers and cool wet winters. The annual average rainfall recorded in Pinjarra since 
1877 is 938 mm but has declined in recent years to an average of 827 mm since 1975 
and 755 mm since 1995 (BoM 2014). By comparison, the average annual rainfall 
recorded in Mandurah since 2001 is 661 mm, which is approximately 100 mm less than 
in Pinjarra from 1995. The minimum annual rainfall recorded in Pinjarra was 496 mm in 
2010 and the maximum recorded was 1493 mm in 1955. The majority of rainfall is 
experienced in the winter between May and September with the driest months being 
January and February. 

2.6 Hydrogeology 

The site is located within the Nambeelup sub-area of the Murray groundwater 
management area. The aquifers present below the site, in order of increasing depth, are: 
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 Superficial – Swan 
 Upper Leederville 
 Lower Leederville 
 Cattamarra Coal Measures. 
 
The groundwater resource status for the Nambeelup sub-area of the Murray 
groundwater management area was provided by DoW with a Resource Allocation 
Report on 17 September 2014 (Table 2). Groundwater resources within the Nambeelup 
sub-area are reported to be fully allocated in the lower Leederville Aquifer. The upper 
Leederville Aquifer is stated as having 1,570,716 kL/yr available but it is noted that there 
is additional requested allocations totalling 2,004,000 kL/yr, which, is approved would 
exceed the total allocation. There is limited remaining volume in the Cattamarra Coal 
Measures and this resource can have restrictions due to its quality. There is availability 
in the Superficial Aquifer; however, this aquifer is also limited by its water quality. In 
addition, the drawdown associated with abstraction from the Superficial Aquifer may 
cause the oxidation of acid sulfate soils and/or an increase in salinity. If water is required, 
shallow, low abstraction rate bores in the Superficial Aquifer are expected to be the 
most feasible option. 
 

Table 2:  Groundwater Resource Allocation Status, September 2014 

Aquifer Allocation 
Limit 

Allocated and 
Committed 
Volume 

Remaining 
Volume 

Allocated 
and 
Committed 

Additional 
Requested 

Units (kL/yr) (kL/yr) (kL/yr) % (kL/yr) 

Superficial – Swan 12,100,000 1,886,631 10,213,369 15.59 2,192,350 

Upper Leederville 3,000,000 1,429,284 1,570,716 47.6 2,004,000 

Lower Leederville 2,000,000 2,013,360 -13,360 100.67 4,000 

Cattamarra Coal 
Measures 

600,000 595,300 4,700 99.22 0 

2.6.1 Groundwater Levels 

2.6.1.1 Regional 

A review of the regional groundwater data from the Department of Water’s Water 
Information Network (WIN) database and data reported in the Murray Hydrological 
Studies; Surface Water, Groundwater and Environmental Water – Acid Sulfate Soil Risk 
Assessment (DoW 2011b), indicates that the maximum groundwater levels are within 
2 m of the surface across the site and that inundation is occurring on parts of the site. 

2.6.1.2 Local 

Geotechnical investigations undertaken by Brown Geotechnical and Environmental in 
April 2007 and May 2009 indicated that groundwater was approximately 1.6 m below 
ground level (mbgl) during the summer low conditions. Groundwater monitoring 
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undertaken between 2010 and 2011 by V & C Semeniuk Research Group including the 
installation of 28 piezometers across the site, demonstrated that groundwater levels 
ranged from between approximately 1 to 2.1 mbgl in summer, and between 1.2 m below 
and 0.4 m above ground level in the winter. The investigation (Semeniuk 2012) indicates 
that groundwater flow at the site is generally in a north-easterly direction towards 
Wilgie Creek and that some areas of the site become inundated in winter. Appendix 2 
shows the maximum groundwater level (MGL) contours as provided by Semeniuk 
(2012), which includes annual peaks measured in 2010 and 2011. Figure SK4 of Appendix 
5 details the MGL contours produced by Semenuik (2012) in relation to the proposed 
finished levels and the location of the proposed drainage systems. Section 5.2 further 
details the proposed subsoil system and its invert levels for the site. 

2.6.2 Groundwater Quality 

No local groundwater quality data is available for the site. Regional groundwater data 
available from the DoW WIN database (DoW 2014a) indicates the groundwater quality 
is variable in the area but is likely to be brackish to saline (1,500 to 7,000 TDS in mg/L), 
with a low risk of iron staining, but likely to be unsuitable for supply for garden bores. 
 
On-site groundwater quality monitoring will be undertaken to inform the UWMP phase 
of this project and is discussed in Section 7.2. 

2.7 Hydrology 

2.7.1 Catchment 

The site is located within the Murray River sub-catchment, which drains into the Peel-
Harvey estuary (DoW 2011). The Murray River is located approximately 500 m south 
from the site’s southern boundary. Wilgie Creek is a minor watercourse located 
approximately 120 m north of the site’s northern boundary. The Murray Floodplain 
Development Strategy (GHD 2010) discusses the importance of maintaining Wilgie Creek 
as a functioning floodway.  

2.7.2 Flood Mapping 

Flood mapping provided by DoW (2014b) indicates most of the site is located within the 
Wilgie Creek flood plain. The Wilgie Creek floodway is located immediately to the 
north. Appendix 3 shows the flood mapping as provided by DoW and includes 100 Year 
ARI flood levels, which are estimated by DoW to range from 2.25 to 2.4 m AHD. 
Advice is provided by DoW (2014b) in Appendix 3. 
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Site drainage is to the north towards Wilgie Creek. One man-made open drainage 
channel provides a spillway from the two farm dams on site to the east through Lot 200 
and into Wilgie Creek. Semeniuk (2012) also identified some preferential flow paths in 
the subsurface composed of coarse sand that transmits water towards the creek within 
this location. 

2.7.3 Wilgie Creek 

Wilgie Creek is approximately 2.5 kilometres in total length and is connected to the 
Murray River only during flood conditions. It terminates at its western end, south of 
Tonkin Drive in an unnamed wetland / marshland area near the Wargoorloop Branch 
adjacent to the  Estuary. Therefore, during large flood events, Wilgie Creek forms part 
of the floodway of the Murray River. In addition, when groundwater levels rise and 
exceed the level of Wilgie Creek, Wilgie Creek acts as a drain, and slowly transports 
water to the Peel Harvey Estuary. Wilgie Creek is part of a larger wetland system that 
extends north of the site to include Black Lake and the Serpentine River, south to the 
Murray River, and west to the  Estuary. The DoW regularly collects surface water 
quality data from Wilgie Creek adjacent to the site. Table 3 below presents the average 
of the limited data available from the DoW WIN database for the closest DoW WIN 
sites to the LWMS area.  
 

Table 3: Department of Water Average Surface Water Quality Data 

WIN Site pH DO EC  NOx-N TN NH4-N TP PO4-P 
Units - (mg/L) % 

saturation* 
(µS/cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

ANZECC 
Wetland 
Guideline 

7–8.5  90–120  0.1 1.5 0.04 0.06 0.03 

23001479 8.04 6.98 84 45,067 0.09 4.53 1.54 0.55 0.23 
23001486 8.01 5.84 71 44,257 0.103 3.11 0.55 0.35 0.07 
23001487 7.99 5.07 61 42,721 0.11 3.21 0.65 0.33 0.07 
23001488 8.31 - - 44,456 0.234 4.44 0.60 0.46 0.054 

* Based on 25 °C 

 
Wilgie Creek water quality is poor with nutrient concentrations exceeding ANZECC 
(2000) guidelines for wetlands in south-west Australia at all locations. Total nitrogen 
(TN) concentrations exceed the guideline two to three-fold while total phosphorus (TP) 
concentrations are between five and 10 times the guideline. Water is saline at 
approximately 29,000 mg/L (about 80% sea water) and dissolved oxygen levels are 
below the guideline range, which is expected to be due to salinity and nutrient impacts. 
The elevated nutrient concentrations are expected to be related to the semi-rural and 
historical agricultural land uses within the greater catchment area. 
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2.8 Wetlands 

The majority of the site is classified as “Estuary peripheral – multiple use wetland” as per 
the Department of Parks and Wildlife’s Geomorphic Wetlands Swan Coastal Plain 
dataset. The wetland is designated the dataset number UFI15235. Semeniuk (2012) 
identifies the site as containing mostly palusplain wetlands with little conservation value. 
Figure 5 illustrates DPaW’s wetland mapping for the area. 
 
Directly to the west of the site is a lake that has been classified as “sumpland – 
conservation category wetland” (UFI3848). This wetland is also protected by the 
Environmental Protection (Swan Coastal Lakes) Policy (1992) as a regionally significant 
wetland. 
 
Wilgie Creek immediately to the north is also classified as “Estuary peripheral – 
conservation category wetland” (UFI15479). Semeniuk (2012) identifies the fringing 
vegetation along Wilgie Creek as mainly swamp paperbark (Melaleuca rhaphiophylla) 
forest. The ROS separates the site from Wilgie Creek and is consistent with the 
standard 50 m buffer for Conservation Category Wetlands (CCW). 
 
The RAMSAR listed Peel-Yalgorup system is located approximately 2.5 km west of the 
site. 

2.9 Flora and Fauna 

The site has been regionally mapped by Heddle et al. (1980) as Bassendean Vegetation 
Complex (Central and South). Bassendean Vegetation Complex (Central and South) is 
described as woodland of Eucalyptus marginata, Casuarina fraseriana to Banksia spp. to 
low woodland of Melaleuca spp. and sedgelands. The Department of Parks and Wildlife’s 
NatureMap database (17 September 2014) identifies two birds protected under 
international agreements, the eastern great egret (Ardea modesta) and white-bellied sea-
eagle (Haliaeetus leucogaster) as occurring within 1 km of the site. No known 
occurrences of rare priority flora species, threatened ecological communities or priority 
ecological communities have been recorded within the site. 
 
The EPBC Act Protected Matters database (17 September 2014) identifies two plant 
species classified as Critically Endangered that may occur, or species habitat that may 
occur within the site. These species are Selena’s synaphea (Synaphea sp. Fairbridge Farm 
(D. Papenfus 696) and Muchea bell (Darwinia foetida). The database also identifies five 
plants, and three birds as Endangered, and two plants, three mammals and four birds as 
Vulnerable, which may occur within the site. 
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Semeniuk (2012) indicates the site has been almost entirely cleared within the past 20 
years and although there has been limited regrowth, the majority of the site is a 
combination of pastureland with scattered native trees, with areas of flooded gum 
forest/woodland (Eucalyptus rudis), fringing the established dams in particular. The man-
made drain running across the site contains bulrush (Typha orientalis) sedgeland. 
 
A portion of the site is also covered by an additional classification, Environmentally 
Sensitive Care, under the Environmental Protection (Clearing of Native Vegetation) 
Regulations 2004 (DPaW 2014). The area classified is an approximate 40 m strip along 
the site’s western boundary and a small area at the north-western corner of the site 
(Figure 6). 

2.10 Social and Economic 

2.10.1 Infrastructure 

There is no existing infrastructure within the site except for the shallow open drain and 
farm dams. Service corridors are present within the North Yunderup Road, Deering 
Drive and Phillips Way road reserves and include potable water infrastructure, but no 
sewerage is currently connected to the site. 

2.10.2 Heritage 

A search of the Aboriginal Heritage Inquiry System has been undertaken for the site and 
returned no records of registered or other Aboriginal heritage sites. It should be noted 
that an Aboriginal site may exist in the site and may not have been recorded in the 
Register of Aboriginal Sites or elsewhere, or may not have been identified in previous 
heritage surveys or reports on that area, but remain fully protected under the Act. 
Consultation is recommended to identify any additional Aboriginal sites that may exist 
and then categorise what, if any, further heritage surveys are required. 
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3.0 WATER CONSERVATION STRATEGY 

The State Water Plan (2007) is a strategic policy and planning framework to meet the 
state’s water demands to the year 2030. One of the key targets is to reduce potable 
water consumption to 40 kL–60 kL per person per year. In order to meet this target, 
several water saving initiatives to reduce potable water use will be investigated and 
implemented where practical within the development. Potential options currently being 
considered include the following: 
 
 front yard landscaping packages will be promoted and all new homeowners will be 

provided with the opportunity to purchase a package. These packages will 
encourage the use of minimal turfed areas and the use of species with low water 
requirements 
 

 the provision of educational material to buyers regarding appropriate irrigation 
operation and hydro-zone planting 

 
 installation of AAA water efficient appliances including but not limited to washing 

machines, toilets and taps.  

3.1 Waterwise Landscape Package 

Front yard landscaping packages will be promoted and all new homeowners will be 
provided with the opportunity to purchase a package. The packages will encourage the 
use of plant species with low water requirements and minimal turf.  
 
All front yard landscaping and irrigation works will be managed by the proponent using a 
reputable contractor experienced in the Waterwise concepts being employed. 
 
Irrigation of front gardens will be the responsibility of the owner following occupancy 
and irrigation operational procedures will be provided to ensure controlled application 
rates are implemented. 

3.2 Education 

The proponent plans to provide education and information material to all new 
homeowners within the development. The package will include Waterwise tips and 
encourage “eco-friendly” practices within the home and garden.  
 
Irrigation operational procedures will be outlined within the package, they will focus on 
the responsibility of the homeowner to comply with irrigation restrictions, and rosters 
set by the Water Corporation. Recommended irrigation times will also be provided.  
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The education and information package will be used to promote the use of water 
efficient fixtures and appliances. 

3.3 Broad POS Landscaping and Irrigation Approach 

The ROS Swale Rehabilitation Strategy has incorporated a number of measures to 
minimise irrigation requirements to create a Waterwise urban development. The 
following information has been provided in accordance with information received from 
the project’s landscape architect.  
 
The proposed ODP does not indicate any major active Public Open Space (POS) areas 
across the development and as such, a non-potable water supply is not deemed 
necessary. The site contains two internal drainage areas that encompass a total area of 
0.2 ha (Appendix 1); any landscaping within the drainage areas and any other areas 
within the development will incorporate endemic species and xeriscaping, which will not 
require a water supply for irrigation. 
 
The planting design of all landscape areas will consist of predominantly endemic native 
species. Drainage areas are proposed to be non-irrigated and will be planted with native 
sedges and rushes to facilitate with the drainage engineering required for the site. The 
water table in these areas will be close to the surface particularly in winter months, 
which is expected to limit the need for irrigation. 
 
Tree species that will provide shade and enhance the natural environment will be used 
within the landscaped areas. Proposed trees include endemic species such as Eucalyptus 
rudis and Melaleuca preissiana / rhaphiophylla.  
 
A detailed rehabilitation plan and landscape designs will be provided for review at the 
detailed planning stage and will be included in the subsequent UWMP for the project. 
The revegetation plan will be developed in accordance with the Shire’s Local Planning 
Policy for Vegetation Management (Shire of Murray 2014). 

3.4 Servicing 

3.4.1 Potable Water 

The potable water demands of this development will be met by the Water 
Corporation’s Integrated Water Supply Scheme (pers. comm. Garry Crowd, Water 
Corporation 24 April 2014). The site can be serviced from the existing 200 AC water 
main located within Yunderup Road North. Communications with Water Corporation 
on servicing the proposed development are attached at the rear of this report as 
Appendix 4. Plan SK4 within Appendix 5 shows existing service details including the 
water main outside the southern and western boundaries of the site. 
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3.4.2 Sewerage 

The site is located within the catchment of the existing Kingfisher Drive vacuum 
wastewater pumping station. The site can be serviced via an extension of this existing 
vacuum sewer infrastructure, with full funding to be provided and arranged by the 
developer (pers. comm. Garry Crowd, Water Corporation 24 April 2014). 
Communications with Water Corporation on servicing the proposed development are 
attached at the rear of this report as Appendix 4. It is understood the wastewater from 
the Kingfisher Drive pumping station is pumped to the Water Corporation No. 2 
wastewater treatment plant in Halls Head. All lots will be provided with connections to 
reticulated sewer. Plan SK4 within Appendix 5 shows existing service details including 
the sewer pressure/vacuum main outside the southern and western boundaries of the 
site. 
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4.0 STORMWATER MANAGEMENT 

4.1 Drainage Plan Principles 

The stormwater modelling and drainage design for the site has been completed by A. 
Khosravi Engineering Services. The site will incorporate Water Sensitive Urban Design 
(WSUD) principles and Best Management Practices (BMPs) to ensure that there are no 
detrimental impacts on the hydrological regime or the water quality on or directly 
adjacent to the site.  
 
The site is located within the Murray River sub-catchment of the Peel Estuary – Murray 
River catchment. No arterial drainage planning has been undertaken for the site. 
Therefore, the conceptual drainage system for the site is based on maintaining existing 
flows north towards Wilgie Creek, with infiltration of stormwater run-off occurring at 
source where possible.  
 
The drainage design and construction standards will be in accordance with the 
Stormwater Management Manual of WA (DoW 2004–2007) and will include the 
following design measures: 
 
 Rainfall from frequent Annual Recurrence Interval (ARI) events will be retained and 

infiltrated as close to the source as possible using bottomless side entry pits, and 
flush kerbing where possible. 
 

 The road drainage network will be designed to convey the 5-year ARI event 
through a pit and pipe system. 

 
 Rainfall events up to the 5-year ARI event will be conveyed by the piped network 

to the on-site drainage basins (Bio-pockets 2 and 3) and swale located in the 
adjacent regional open space (ROS), (Bio-pocket 1) for storage and treatment prior 
to infiltration. 

 
 Larger rainfall events (up to the 100-year ARI event) will be conveyed by the piped 

network and overland flow paths to the bio-pockets where the flows will be 
attenuated so that discharge from the site is maintained at the pre-development 
rate. 

 
 Drainage infrastructure will be sized to ensure post-development flows to Wilgie 

Creek are maintained at pre-development flow rates to ensure the hydrological 
regime and water quality of Wilgie Creek is maintained after development. 

 
 Lot drainage will not be connected to the road drainage. Run-off from roofs and 

other impermeable areas within residential lots will be infiltrated within the 
property boundaries using on site soak wells.  
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 Soil amendment will be utilised (or reuse of high PRI soils present on site) within 
the all filtration areas to achieve a minimum PRI of 10. 

 
 Landscaped areas will incorporate endemic species where practical, which will 

minimise erosion, encourage infiltration and provide a level of water quality 
treatment. 

4.2 Surface Water Management Plan Overview 

Drainage practices and concepts intended for stormwater management are described 
below and they will be subject to further design and engineering specifications during the 
detailed design phase, with this information included in a subsequent UWMP. 
 
The site comprises three main catchment areas. They are an eastern catchment that 
discharges into Bio-pocket 1 before entering a linear swale located within the regional 
open space (ROS) adjacent to the site’s northern boundary, a western catchment that 
discharges into Bio-pocket 2 and a central catchment that discharges into Bio-pocket 3. 
These are shown in the “subdivision Sketch Plan” included as Drawing No. SK1 in 
Appendix 5. Drawing No. SK1 shows the locations of the bio-pockets and the 
directional flows of each catchment. The drainage plan has been designed to maximise 
opportunities for infiltration throughout the site and as close to source as possible, 
helping to reduce the export of nutrients and pollutants in stormwater run-off from the 
site during the more frequent storm events. The modelling assumptions including design 
infiltration rate and basin geometry are provided on Drawing No. SK1. Appendix 6 
provides a summary of the modelling results utilised by the project engineers to inform 
the surface drainage design for the site. 
 
Rainfall run-off pathways, rates and patterns are a key driver of contaminant 
mobilisation, transport, and interception. In urban catchments, the more frequent events 
generate the most significant contaminant loads. A large proportion (70% to 90%) of 
contaminants are exported by storm events of 1 yr ARI and smaller. For example, 
Engineers Australia estimates the sum of flows up to the 1 yr ARI can represent more 
than 95% of the mean annual run-off volume (Australian Runoff Quality 2006). The 
concepts for drainage management that follow have been designed with these 
stormwater quality considerations. 

4.3 Structural Controls 

4.3.1 Minor Drainage System 

Design of the minor drainage system focuses on maximising on-site infiltration and 
reducing the volume of water discharging off site. For regular rainfall events, stormwater 
will be retained on site and infiltrated as close to source as possible to mimic the pre-
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development flow patterns. This will be implemented by the use of lot scale soakwells, 
bottomless side-entry pits and flush-kerbing where possible. Flush kerbing will be 
located along the northern property boundary adjacent to the ROS as well as all roads 
adjacent to the bio-pockets to assist in at source infiltration. Further detailed design 
regarding the flush kerbing will be provide at the UWMP phase of the project. 
 
Soil amendments will be utilised in all retention areas to maximise the treatment of 
surface waters. The pit and pipe system will be designed to convey the excess water 
from the roads to one of the site’s two internal bio-pockets (Bio-pockets 2 and 3) and 
the external linear ROS swale, which includes Bio-pocket 1. 
 
Stormwater will enter the piped road drainage system after exceeding the infiltration 
capacity of the bottomless side entry pits. Stormwater water will then be directed 
towards the appropriate bio-retention basins, which have been sized to ensure that run-
off from a 1-year, 1-hour ARI event will be retained and infiltrated, helping to improve 
water quality further. Outflow into the bio-pockets (bio-retention areas) will occur via a 
piped outlet, and scour protection such as rock pitching, will be provided at all outfall 
locations. The system has been designed to detain and infiltrate smaller events, whilst 
maintaining pre-development peak flows in larger events. Drawing SK5 of Appendix 5, 
details the top water level of the 1-year, 1-hour ARI event within the linear ROS swale 
and details the cross sections of all bio-pockets and their respective top water levels for 
each event. 

4.3.2 Major Drainage System 

The road layout, lot locations and position of bio-pockets have been designed to ensure 
a safe flood route and maintain a minimum of 500 mm between peak surface-water flood 
levels and habitable floor levels of dwellings and important infrastructure.  
 
Major events will be conveyed towards the bio-pockets by the existing road drainage 
systems as well as the road surfaces themselves, directing surface waters to the drainage 
areas. Peak flows will be controlled within the internal bio-pockets (2 and 3) by a piped 
outlet structure to be designed to allow discharge into the external ROS linear swale in 
large events. Overland flow paths, to direct overtopping from the ROS swale towards 
Wilgie Creek, will be constructed with appropriate scour protection to minimise 
erosion. Drawing SK 5 of Appendix 5 details the cross-sections of the bio-pockets and 
the overland flow structures from the ROS swale as well as detailing the flow rate for 
the 1 in 10 yr ARI event, which will overtop towards Wilgie Creek. 
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Drawing SK3 in Appendix 5 shows the road catchment areas, flow rates for the 5 year 
(six minute) ARI event and the flow direction of stormwater contributing to the bio-
pockets. Drawing SK5 shows bio-pocket transects and top water levels (TWL) and 
Drawing SK1 shows the drainage design in relation to the mapped MGL beneath each 
bio-pocket. Bio-pocket inverts range from 0.9 to 1.3 m AHD, and hence provide a 
minimum 0.3 m clearance from the pre-development MGL. Water depth for the 1 year, 
1 hour ARI event in the bio-pockets ranges between 0.3 and 0.6 m. Table 4 provides 
details of the catchment and drainage areas. 
 

Table 4: Summary Drainage and Catchment Areas 

Catchment 
Name 

Total 
Impervious 
Area (m2) 

Treatment 
Area 
Provided 
(m2) 

Treatment 
Area (% of 
Impervious 
Area) 

TWL 1 Yr 
1 Hr ARI 
Event 
(m AHD) 

TWL 5 Yr 
1 Hr ARI 
Event 
(m AHD) 

TWL 100 Yr 
1 Hr ARI 
Event 
(m AHD) 

Bio-pocket 1 7,140 171 2.4 1.02 1.08 1.21 

Bio-pocket 2 2,284 97 4.2 1.56 1.67 1.85 

Bio-pocket 3 4,167 63 1.5 1.59 1.75 1.88 

4.4 Flood Management 

Recent flood advice and mapping was provided by the DoW and has been included in 
Appendix 3. The advice received from the DoW indicates the 100 year ARI flood level 
at the site varies between 2.25 to 2.40 m AHD (pers. comm. Simon Rodgers, DoW 2 
April 2014).  
 
Minimum habitable floor levels will be therefore set at a minimum separation of 0.5 m 
AHD above the 100 year flood level. The finished habitable floor levels across the site 
are illustrated in the drainage catchment plan provided in Figure SK1 of Appendix 5 and 
details a minimum habitable floor level of 2.9 m AHD. 

4.5 Surface Water Quality 

Changes in land use due to development and the introduction of water sensitive urban 
design infrastructure within the site is expected to result in improvements to water 
quality within the site and improved water quality downstream. However, with 
increased infiltration due to development there is the risk that increased hydraulic 
gradients will result in the mobilisation of legacy nutrient in the system. In order to 
alleviate any potential impact, it is proposed that subsoil drainage will be set at or above 
the existing natural surface and/or maximum-recorded groundwater level, and that 
outlets will discharge via vegetated bio-pockets prior to overland flow through the 
Wilgie Creek foreshore. There will be no direct-piped discharges of surface water or 
subsoil drainage to Wilgie Creek. Details of the subsoil drainage system are provided in 
Section 5. 
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4.6 Water Quality Treatment 

4.6.1 Vegetation 

Vegetation will be included in all suitable stormwater structural controls to help prevent 
erosion, maintain soil infiltration, restrict water flows and remove particulate and 
soluble pollutants, particularly nitrogen. Planting will occur within the bio-retention 
areas of the basins over an area that will be equivalent to at least 2% of the connected 
impervious surfaces for the site. The plants will be appropriately selected based on their 
intended function using native vegetation as much as possible. The plant species intended 
within the bio-retention areas will be identified within the subsequent UWMPs.  

4.6.2 Soil Amendment 

Soil amendment with a PRI value of at least 10 mL/g will be utilised within the base of 
the bio-retention areas to a minimum depth of 300 mm above the pre-development 
MGL for retaining phosphorus for the majority of the minor storm events.  
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5.0 GROUNDWATER MANAGEMENT 

5.1 Groundwater Quality Management 

Many of the proposed stormwater measures will improve stormwater quality and 
subsequently groundwater quality through the following mechanisms: 
 
 increasing biological uptake through the establishment of vegetation, some of which 

will have nutrient stripping capabilities within bio-retention areas 
 
 reducing water velocities by diverting water through bio-pockets (bio-retention) 

before discharge 
 
 minimise and control the levels of fertilisers and pesticides applied to the site 

through appropriate plant selection, and operation and maintenance procedures 
after development 

 
 the use of soil amendment within bio-retention areas to encourage nutrient 

retention and condition the soil 
 
 monitoring groundwater quality leaving the site to verify that pre-development 

values are being maintained or improved. 
 
The potential impacts on the underlying aquifers and water dependent ecosystems 
through loss of environmental flows, legacy nutrient mobilisation and acid sulfate soils 
oxidation will be managed by setting the controlled groundwater level at or above the 
existing natural surface and/or maximum reported groundwater level. 
 
Groundwater mobilised by the subsoil drainage system will be discharged via a piped 
outlet into one of the three vegetated bio-pockets located either within the site or 
directly adjacent to the site within the ROS to the north of the site where it will be 
infiltrated. Details of the subsoil design, including the outlet structures, invert levels and 
separation distances to the mapped MGL, are provided in Drawing No. SK4 in 
Appendix 5. 
 
Where imported fill is used in landscaping of drainage areas and any public open space, 
soils will be mixed to provide an improved phosphorus retention index so that 
infiltrated stormwater run-off will receive treatment prior to infiltrating into the aquifer. 
 
The natural environment of the area contains mosquito-breeding sites. Drainage 
infrastructure and any POS areas will be designed to minimise the creation of new 
mosquito breeding sites. Future residents will be informed about mosquito breeding and 
given practical advice on preventative measures. 
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5.2 Groundwater Level Management 

The importation of fill will be required across the site to provide a minimum of 0.5 m 
clearance to the 100-year ARI event flood level in Wilgie Creek. This will provide 
approximately 1.7 to 2.3 m clearance from the maximum reported groundwater level on 
the site, based on the groundwater levels provided by Semeniuk (2012) and Brown 
(2009). 
 
A subsoil drainage system will be installed to control post-development groundwater 
level rise. The subsoil drainage system will be at an elevation above the pre-development 
maximum reported groundwater level for a majority of the site, as detailed on Figure 
SK4 of Appendix 5. 
 
Due to the vast majority of the subsoil drainage proposed to be located either above 
the existing natural ground level or in excess of the mapped MGL, the risk to the 
disturbance of Acid Sulfate Soils is considered minor. Where minor excavation of the 
subsoil system is to occur within the northern portion of the site, it will be within a 
sandy rise that occurs in these locations. If any potential acid sulfate soils are identified 
during excavation, they will be managed in accordance with the ASS Management Plan 
that will be prepared at the subdivisional phase of the project. 
 
As the subsoil system is proposed to be set either at natural topography or above the 
mapped MGL for the site, there is no anticipated risk to any surrounding water 
dependent ecosystems. Figure SK4 of Appendix 5 highlights the existing ground level 
throughout the site in relation to the proposed subsoil levels and shows only minor 
excavation of the subsoil drainage lines within the northern portion of the site occurring 
to ensure adequate grade can be achieved before discharging into the bio-pockets. 
These inverts are still demonstrated as being above the mapped MGL for the site. 
 
Subsoil drainage will discharge to one of the three bio-retention areas at an invert of at 
least 100 mm above the base level of the bio-pockets. This will ensure free flowing 
outlets are maintained. Further detailed design of the subsoil system and the inverts of 
the outlet pipes will be provided at the UWMP phase of the project. 
 
It is anticipated that an additional winter groundwater peak will be established in 2015 to 
inform the subdivisional phase of the project further and to support the detailed design 
of the subsoil system for inclusion within the UWMP.  
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6.0 MONITORING 

6.1 Monitoring Program 

It is proposed to undertake a pre-development groundwater level and quality 
monitoring program comprising two sampling events to collect groundwater level and 
quality data from four on-site monitoring bores.  
 
The proposed post-development monitoring will comprise monthly groundwater 
monitoring from a minimum of four locations for levels and quarterly for quality for a 
period of three years after development. Additionally, opportunistic sampling of subsoil 
discharge and stormwater in Bio-pocket 1 will be undertaken when on site for the 
quarterly monitoring. Post-development monitoring will include the installation of two 
monitoring bores down gradient of the bioretention areas to enable comparison with 
groundwater quality from up-gradient bores. Groundwater monitoring results will also 
be compared with the pre-development water quality data from the on-site bores and 
that of the nearest receptor, Wilgie Creek. Appendix 7 provides indicative monitoring 
locations. 

6.2 Reporting 

The monitoring results will be compared against pre-development water quality data and 
reported annually to the Shire of Murray (SoM) and DoW. 
 
The report will provide details of any variations the development has had on the 
hydrological conditions and propose necessary contingency plans where required. 

6.3 Contingency Plans 

In an event where the post-development monitoring exceeds the trigger values (to be 
established in the UWMP) on two consecutive occasions, the SoM and DoW will be 
notified and an investigation will be undertaken to determine the cause of the 
exceedance, the impacts, and the required contingency measures. Potential contingency 
measures include: 
 
 identification and removal of pollution source, if possible 
 Infiltration areas: further soil amendment or engineering to facilitate infiltration  
 increased planting of nutrient stripping vegetation in infiltration areas 
 reintroduce or increase the education and public awareness program. 
 
Additional detail of the post-development monitoring plan will be provided in future 
UWMPs for the site. 
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7.0 IMPLEMENTATION 

7.1 Roles and Responsibilities 

Table 5: Developer Roles and Responsibilities  

Principles Role Responsibility Time-scale 

Water levels 
and quality 

Groundwater  The proponent  Monthly for levels and quarterly for 
quality until three years after practical 
completion of the development 

Subsoil discharge/ 
surface water  

The proponent Opportunistically during winter, until 
three years after practical completion of 
the development 

Landscape 
Areas 

Fertiliser 
application 

The proponent As required during revegetation and 
ongoing maintenance until hand over to 
SoM 

Plant 
establishment 

The proponent One to two years after planting or as 
agreed with the SoM. 

Drainage 
infrastructure 

Maintenance of 
drainage 
infrastructure 

The proponent As required until three years after 
completion of the development. The 
extent of the maintenance commitment 
will be confirmed with the SoM at the 
UWMP stage of the development. 

Subdivision 
management 

Construction and 
site works 
management 

The proponent As required during construction until 
hand over to SoM 

Erosion control  The proponent As required during construction  

Waste and 
pollution 
management 

The proponent As required during construction until 
hand over to SoM 

Reporting Report on 
monitoring results 

The proponent Annually, until three years after practical 
completion of the development 

7.2 Further Work 

The preparation of a UWMP will be required as a condition of subdivision approval and 
will include the following design measures in more detail: 
 
 compliance with this LWMS criteria and objectives to the satisfaction of the SoM 

and DoW 
 
 in-depth stormwater drainage design including final bio-retention and detention 

basin dimensions 
 
 final subsoil drainage design  
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 final subdivision layout including final cut and fill levels, minor and major drainage 
layouts and overland flow paths 

 
 bio-pocket management 
 
 establishment of a pre-development monitoring program for groundwater quality to 

inform the UWMP phase of the project 
 

 finalised monitoring performance values and list of likely contingency measures 
 
 finalised implementation plan including roles and responsibilities of all parties 

involved. 
 
A Regional Open Space (ROS) Management Plan will be prepared for the ROS adjacent 
to the site, due to the requirement to use this area for drainage. The Landscape 
Management Plan will be prepared to the satisfaction of the Shire of Murray and will 
describe the landscaping works and improvements to be provided for this area by the 
proponent to improve its amenity and recreation value to the community. The 
management plan will detail: 
 
 landscape design to improve the visual amenity and recreational value of the area 

 
 revegetation works including the use of native species to maintain and enhance the 

environmental values of the area 
 

 recreational provisions to be determined in consultation with the SoM (e.g. 
pedestrian path, nature circuit). 
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Preliminary Bushfire Assessment: Lot 803 North 

Yunderup 
 

1. Introduction 

This report has been prepared to accompany the submission of an Outline Development Plan (ODP) 
to the Shire of Murray (SoM) in relation to a planned residential development on Lot 803 North 
Yunderup Road, North Yunderup (“the property”) in the Shire of Murray, WA. 

It is prepared for LTKC Civils PTY LTD ("the developer") by Roger Underwood, Principal Consultant of 
York Gum Services ("the consultant"), in conjunction with RobertsDay, the developer's planning 
consultants. It is based on an inspection of the site and surrounding land by the consultant in 
October 2014. 

The report:  

1. Assesses the bushfire hazard and reviews the bushfire threat to the proposed residential 
area; and 

2. Outlines the significant bushfire issues that will need to be considered, and foreshadows the 
measures to be taken to mitigate the bushfire threat at the site. 

This is a preliminary assessment, not a Bushfire Management Plan. 

If the ODP is approved, a comprehensive Bushfire Management Plan meeting the requirements of 
the Western Australian Planning Commission (WAPC), the Department of Fire and Emergency 
Services (DFES) and the SoM will be prepared to support and underpin a subdivision plan. 

2. Objectives 

The objectives of this Preliminary Bushfire Assessment are to identify the bushfire risk and threat to 
the proposed residential development at Lot 803, and to outline the issues that will be dealt with in 
a comprehensive Bushfire Management Plan to be prepared if the proposed development proceeds. 

3. The Proposed Development 

This proposal has not yet been approved, nor has a formal subdivision plan been prepared. 
However, if the ODP is approved and the development proceeds, it will conform largely with the 
indicative design shown in Figure 1 – Indicative Concept Plan.  

The principal features of this design from the bushfire perspective are:    

 The site will be fully cleared and drainage installed; 

 An internal network of sealed roads will be constructed to service residential lots and to 
provide access and egress; 

 There will be approximately 106 residential lots, each of approximately 450 sq m in area; 

 All lots will be serviced by reticulated water and underground power; and 

 The development will have ready access to fire appliances from Mandurah, located 
approximately 15 minutes drive-time away, and to bushfire brigades in the Shire of Murray. 
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4. Description of the Site 

Current land use:  
Lot 803 North Yunderup Road, North Yunderup ("the property") is currently undeveloped parkland 
cleared land. 

Access:  
There are no internal roads. The property is currently accessible only by walking in from the 
adjoining North Yunderup Road (along its western boundary) or from a walking track adjoining the 
northern boundary of the Wilgie Creek Foreshore Reserve  

Soil:  
The soil is coarse, white sand, waterlogged in places during winter/spring. 

Topography:  
The whole property is basically flat and level, except for two small manmade dams and artificial 
drainage lines in the southern section. 

Vegetation:  
The area has been part-cleared in the past. The current vegetation is open grassland, and scattered 
stands of flooded gum (Eucalyptus rudis) and occasional woody shrubs. The entire area is infested 
with exotic weeds, including Watsonia and veldt grass. 

Climate:  
The climate of the area is Mediterranean, with hot, dry summers and cool, wet winters. There is a 
fire season of about 5 months every year. Normal daily summer weather pattern is for easterly 
winds in the morning and a strong south-westerly wind in the afternoon. 

Adjoining land:  
The site is bound by North Yunderup Road on the west, beyond which is a large area of Regional 
Open Space, comprising bushland and a seasonal lake. This area is privately owned and managed. To 
the east the area is bounded by a rural residential property with irrigated lawns. This site is 
appropriately zoned for higher residential density subdivision. The land to the south of the property 
is well-developed suburbia with established houses and gardens. 

To the north the area is bounded by a strip of Regional Open Space vested in the WAPC and 
managed by the Shire of Murray and a narrow Foreshore Reserve along Wilgie Creek. North of 
Wilgie Creek the land is mostly cleared and currently used for rural residential purposes. An ODP 
over this land has previously been approved and will facilitate the future urban and residential 
development of the area.  . 

The general view of the area is shown in Figure 2 – Context Plan. 
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5. The Bushfire Problem 

5.1 Fire history and risk of ignition 

 No records of past fire history for the property exist. There is no evidence of any recent 
bushfire on the property, as might be evidenced by blackened bark on the trees. However, it 
is certain that bushfires would have occurred in this area in the past, as the climate is 
conducive, the vegetation flammable and sources of ignition are present. 

 Bushfires could be started in this area by lightning strike, or as a result of an accident or of 
arson.  

5.2 Bushfire hazard 

 The current bushfire hazard on the site is assessed as ‘Moderate’ according to the 
methodology set out in Planning for bushfire guidelines. This hazard has implications for 
management following approval to develop and before development is completed (see 6.2 
below). 

 Following development, the site will be fully cleared and bush, swamp and grassland 
replaced by houses, domestic gardens/lawns and roads. The bushfire hazard on the property 
then will be ‘Low.’ 

5.3 Bushfire threat 

 Once the area is developed and bushland replaced by dwellings, there will be no threat of a 
bushfire running through the property. However houses throughout the property will be 
potentially exposed to air-borne embers from an intense bushfire burning in the Regional 
Open Space to the west. Dwellings in the northern section of the property could be exposed 
to ember attack from a fire approaching from the north and spotting over Wilgie Creek. 

5.4 Summary of bushfire risk 

 The climate and the vegetation of remnant bushland in the North Yunderup district are 
conducive to the occurrence of a bushfire, and sources of fire exist. 

 Following development the risk of a running fire burning across the property will be zero, as 
the area will be fully cleared and flammable bushland will be replaced by dwellings and 
domestic gardens/lawns on small lots. 

 Some dwellings (those on lots on the northern and western edges of the property) will 
adjoin bushland. The Bushfire Attack Level (BAL) for these lots will need to be determined 
once a subdivision plan is prepared, leading if necessary to the application of prescribed 
building standards. The BAL and recommended building standards will be spelled out in the 
Bushfire Management Plan prepared to support an application for subdivision. 

 All dwellings in the area will be potentially exposed to burning embers if there is an intense 
bushfire in the adjoining Regional Open Space bushland to the west, especially from a fire 
burning under the influence of a strong westerly wind. 
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6. Bushfire mitigation measures 

If the proposed development proceeds, the following bushfire mitigation measures will be adopted 
by the developer:  

1. Bushfire Management Plan 

 A Bushfire Management Plan will be prepared, compliant with the requirements of the 
WAPC, DFES and SoM. Responsibility for implementation of the commitments made in the 
Bushfire Management Plan will be set out in the Plan, and signed off by the developer. 

2. Interim bushfire management 

 It is recognised that some time might elapse before all of the lots are sold and house 
construction commences. In the interim, the developer will control regrowth and weeds on 
unsold blocks so that they do not represent a fire hazard over summer months. 

3. Access and egress 

 All lots will be serviced by sealed roads, and there will be at least two points of access and 
egress to North Yunderup Road. The option for a further point of access/egress to the south-
east will be investigated at the time of preparing the subdivision plan. 

4. Water supply 

 All lots will be serviced by reticulated, pressurised water. Fire hydrants will be installed 
according to the requirements of DFES. 

5. Power supply.  

 All lots will be supplied with electric power from the grid, and serviced by underground 
power lines. 

6. Firebreaks 

 Firebreaks will be installed if necessary to comply with the requirements of the Shire of 
Murray annual firebreak order. 

 A strategic firebreak will be installed along the northern boundary of the property where it 
adjoins the Regional Open Space. No strategic firebreak is proposed for the eastern and 
southern boundaries which adjoin existing or proposed suburban areas. 

7. House construction standards.  

 Once a subdivision plan has been finalised and the layout of lots is known, an assessment 
will be made of the Bushfire Attack Level (BAL) applying to lots adjoining bushland on the 
western and northern sides of the development. According to the assessed BAL, appropriate 
building standards will be specified for dwellings, as set out in ASA 3959 (2009). Standards 
will be covenanted. 

8. Protection against ember attack 

 Irrespective of BAL assessment, it will be a covenanted requirement that all dwellings on the 
property are constructed to a standard which will minimise the risk of entry of burning 
embers from a regional bushfire. The following measures will be prescribed:  

 All houses on the property should have enclosed eaves; 

 Rotary roof ventilators to be fitted with metal gauze spark screens with a 
maximum aperture size of 1.8 mm; and 

 Roof-mounted evaporative air conditioners to have the openings to the cooling 
unit fitted with metal gauze spark guards. 
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Alternatively, the Shire of Murray could direct that a BAL of 12.5 be specified for all 
dwellings on the property at the time of approval of a subdivision plan. 

9. Management of POS 

 Areas of Public Open Space will be allocated in the design for the development. The 
developer will manage these areas during the development phase so as to minimise any fire 
hazard on the POS. Following completion of the project, these areas will become the 
responsibility of the Shire of Murray. 

10. Community education 

 Every lot purchaser will be provided with a copy of the Bushfire Management Plan for the 
property and appropriate bushfire literature from DFES and the Shire of Murray. 

 The developer will encourage lot owners  (via the Bushfire Management Plan) to become 
members of, or to support, the local bushfire brigade, to support bushfire mitigation 
measures on the adjoining areas of Regional Open Space and to maintain high standards of 
housekeeping so as to minimise the risk of fires started by embers. 

11. Fire safer area 

 The developer will ask the Shire of Murray to designate a Fire Safer Area (if this has not 
already been done) to which residents in the North Yunderup suburbs can retreat in the 
event of a large regional bushfire.  The developer will advise all initial lot buyers of the 
location of this area. 

12. Implementation of the Bushfire Management Plan 

 The Bushfire Management Plan will specify who is responsible for each of the bushfire 
preparedness or mitigation measures prescribed in the plan, and will contain a checklist 
indicating compliance with WAPC and DFES requirements. 

The developer will sign off on all commitments made on his behalf in the Bushfire Management 
Plan. 

 

7. Conclusion 

This preliminary bushfire assessment report for a proposed residential development at Lot 803 has 
identified that there will be a low risk of a bushfire running through the property once development 
is completed and the bushland converted to suburbia. 

However, nearby bushland is likely to carry a bushfire under summer weather conditions. 
Consequently there is a risk that dwellings on site will be impacted by embers if there is an intense 
bushfire in bushland on the reserve west of the property.  

The report identifies this issue, along with the need for a BAL assessment once the subdivision plan 
has been approved, and foreshadows that they will be dealt with in a comprehensive Bushfire 
Management Plan to be prepared at that time. 

 

 

Roger Underwood 

Principal Consultant, York Gum Services 

October 20, 2014 
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4th April 2016 
 
M / Land 
394 Stirling Highway 
Claremont WA 6010 
 
Attention: John Wroth 

 
Bushfire Attack Level (BAL) Lot 803 North Yunderup Road. 

Dear John, 
 
On the 20th November FirePlan WA carried out a site assessment to identify Vegetation Types and Class 
as detailed in Table 2.3 and Figure 2.3 of AS 3959-2009 Construction of Buildings in Bush Fire Prone 
areas with the intent of calculating the BAL Levels for the proposed development of Lot 803 into Urban 
residential. See Locality Map Attachment 1 and proposed Structure Plan Attachment 2. 
 
This report is to support the Preliminary Bushfire Assessment of Lot 803 North Yunderup Rd prepared by 
York Gum Services October 2014. 
 
1.0 Vegetation  
 Vegetation along the south and north banks of Wilgie Creek are mainly Eucalyptus rudis with patches of 
heath and open rushes and are classified as Open Forest Class A. These are contained within a 
Conservation area which has a pathway running parallel to the Creek. 
 
An area of Parks and Recreation (P & R) is located between the Development Site and the vegetation 
along Wilgie Creek. Within the Parks and Recreation area vegetation is mainly Grassland Class G with 
some areas of Open Woodland Class B. There is dead vegetation consisting of Shrubs and trees. 
 
The vegetation in Lot 200 adjoining to the east consists of Open Woodland Class B, Grassland Class G 
and a pocket of Open Forest adjoining the Site in the SE corner. This pocket of Open Forest will be 
removed as part of the Site works for the sewage system required for the Site which will link into Phillips 
Way and will be an easement in favour of the Water Corporation. See Attachment 4. 
 
The Vegetation along the western Side of North Yunderup Road consists of Scrub Class D.   
 
Adjoining the southern boundary of the Site is urban residential. See Attachment 3.  
 
The vegetation within the Site will be cleared for residential housing. 
 

Bill Harris 
10 Bracken Rd  
Thornlie  WA  6108 
 
Phone  08 9493 1692 
Fax      08 9493 0330 
Mobile 0418 941540 
Email  
firepla@bigpond.net.au 
 
ABN  44 116 937 762 
 
 
 
 

FirePlan WA     

mailto:b.harris@bigpond.com


       
 
NE corner of Site looking north P & R area                  Central northern bdy Looking north through P & R area 
 

      
 
Central northern bdy of Site looking north through P & R Central northern boundary looking west through site  
              vegetation to be cleared. 
 

     
 
Scrub Vegetation in reserve to west of North Yunderup Rd                 Looking South along North Yunderup Rd. Scrub 
             vegetation on west side road.  
2.0 Slope  
The slope is flat for the areas adjoining the Site and will be used as a factor in determining the BAL   
 
3.0 Determination of BAL ratings.  
As the areas of Vegetation within and adjoining the Site is greater than 1 ha the area is a Bushfire Prone 
Area and therefore construction of habitable buildings within 100 metres of classified vegetation must be 
construction to AS 3959. 
 



Bushfire Attack Levels and corresponding sections for specific construction requirements 
BAL Classified Vegetation 

within 100 metres of 
the site and heat flux 
exposure 

Description of predicted bush fire attack  and levels of 
exposure 

Construction 
Section as per 
AS 3959 

BAL-LOW  There is insufficient risk to warrant any specific 
construction requirements but there is still some risk. 

4 

BAL – 12.5 ≤12.5 kW/m² 

 
There is a risk of ember attack. 3 and 5 

BAL – 19 >12.5 kW/m² 
≤19 kW/m² 

There is a risk of ember attack and burning debris ignited 
by windborne embers and a likelihood of exposure to 
radiant heat. 

3 and 6 

BAL – 29 >19 kW/m2 

≤29 kW/m² 
There is an increased risk of ember attack and burning 
debris ignited by windborne embers and a likelihood of 
exposure to an increased level of radiant heat. 

3 and 7 

BAL – 40 >29 kW/m² 

≤40 kW/m² 
There is much increased risk of ember attack and burning 
debris ignited by windborne embers, a likelihood of 
exposure to a high level of radiant heat and some 
likelihood of direct exposure to flames from the fire front. 
Not supported by planning. 

3 and 8 

BAL – 
Flame Zone 

>40 kW/m² 

 
There is an extremely high risk of ember attack and 
burning debris ignited by windborne embers, and a 
likelihood of exposure to an extreme level of radiant heat 
and direct exposure to flames from the fire front. 
Not supported by planning 

3 and 9 

  
Setback of Habitable Buildings from Classified Vegetation 

Area Class of Vegetation Slope Setback 
Distance 

BAL Rating AS 3959-
2009 

Asset 
Protection 
Zone - metres 

Adjoining P & R 
North 

Grassland Class G Flat  17-50 12.5 S 3 & 5 25 

Adjoining 
Conservation to 

North  

Open Forest Class A Flat 31-42 19 S 3 &6 31 

Adjoining area to NE  Woodland  Class B Flat 20-29 19 S 3 & 6 25 
Adjoining area to the 

west of Nth 
Yunderup Rd 

Scrub Class D Flat 19-27 19 S 3 & 6 20 

 
Area adjoining the Parks & Recreation area. 
The indicative BAL ratings are shown in Attachment 5. These are based on the P&R a 25 metre setback 
to Grassland and that the Woodland areas within the P & R are isolated and are located at the intersection 
to the proposed internal roads which increases the actual setback distance also with a 2-3 front setback 
within the Lots BAL 12.5 rating can be achieved. The final BAL ratings will be dependent on the 
Landscaping plan for the Parks & Recreation area that is agreed to by the Developer and the Shire of 
Murray 
  
Area adjoining North Yunderup Road 
North Yunderup Road is 20 metres wide and is to be managed to the Asset Protection Zone standard. This 
will allow the BAL ratings shown in Attachment 5 to be implemented. 
 
Area adjoining the Eastern Boundary 
The removal of vegetation for the easement for the sewage will remove the trees that are the Open Forest 
area adjoining to the SE of the site. The Lots along the eastern boundary (See Attachment 2) are not to be 
developed and sold until the area to the east is developed. The 25 metres along the eastern boundary 
including the road reserve will be managed as an Asset Protection Zone until Lot 200 is developed for 
residential purposed and it can be demonstrated that 25 metre APZ is no longer required on this site.   
 
The BAL levels are indicative as shown in Attachment 4 and will be reviewed as part of the preparation 
of a Bushfire Management Plan for the Site. The landscape plan will have an influence on the BAL rating 
however it is unlikely that it will increase the construction standard above BAL 19. 



 
The proposed development will be able to comply with draft SPP 3.7 Planning in Bushfire Prone Areas 
Policy No 6.4 that construction of dwellings will be between BAL 12.5 & BAL 29. 
 
Yours sincerely 
 

 
 
B W Harris 
Director FirePlan WA   
 
Attachment 1 Locality Plan 
Attachment 2 Structure Plan  
Attachment 3 Vegetation Plan 
Attachment 4 Sewage Easement 
Attachment 5 Indicative BAL Ratings. 
Attachment 6 Asset Protection Zone Standard 
 
 
 



Attachment 1 Locality Plan. 

 
 
 
 



Attachment 2 Structure Plan. 



Attachment 3 Vegetation Plan. 



Attachment 4 Sewage Easement 
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Attachment 6 Asset Protection Zone Standards 
 

The aim of the Asset Protection Zones (APZ) is to reduce bush fire intensity close to buildings, and 
to minimise the likelihood of flame contact with buildings. 
  
The Asset Protection Zone is a low fuel area immediately surrounding a building complying with 
Planning for Bush Fire Protection Acceptable Solution A4.3. 
 
The Asset Protection Zone must fulfil the following conditions:- 
 The minimum width of the APZ measured from front/side or rear as appropriate of the Lot facing 

the classified vegetation is shown in Attachment 5 
 Loose flammable material within the APZ should be removed to reduce the fuel load to less than 2 

tonnes per hectare and this is to be maintained to this level.  
 All grasses within the APZ and the remainder of the site are to be maintained to a maximum 

height of a 50mm.  
 The crowns of trees within the APZ should be separated where practical such that there is a clear 

distance of 10 metres between adjoining tree crowns. Prune lower branches of trees within the 
APZ (up to 2 metres off the ground) to stop a surface fire spreading to the canopy of the trees.  

 There are to be no tree crowns or branches overhanging the building or asset and a minimum 
horizontal clearance of 2 metres is required between tree branches and buildings or assets.  

 Do not clump shrubs close to building. Ensure that there is a gap of at least 3 times the height (at 
maturity) of the shrub away from the building. 

 Install paths and non-flammable features immediately adjacent to the habitable building.  
 Trees or shrubs in the APZ are to be cleared of any dead material.  
 Fences, sheds and structures within the APZ should be constructed of non-flammable material and 

be clear of trees and shrubs as per building requirements.  
 Gas Cylinders should be isolated from the Flame Zone and should be stored in an area that is clear 

of all flammable material. Gas vent valves should face away from the building and anything 
flammable. Gas cylinders should be securely tethered with non-flammable fastenings to prevent 
toppling over.  

 Driveways and access ways must allow for the safe passage of a fire appliance to all buildings and 
assets on the land.  

 Roof gutters should be free of leaves and other combustible material.  
 Roof mounted evaporative air coolers should be fitted with ember proof screens to the filter media 

to reduce the possibility of bushfire embers igniting the air cooler. 
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1.  Introductfion 

1.1  Purpose of Thfis Report 

Thfis report fis commfissfioned by JW Property Group to document a transport statement for the Shfire 

of Murray fin support of the Outlfine Development Plan (ODP) and future resfidentfial development at 

Lot 803 North Yunderup Road fin North Yunderup.  

As  part  of  the  approval  processes  a  Transport  Statement  (due  to  the  sfize  of  the  development,  a 

“moderate” fimpact fis expected wfith typfical AM/PM peak hour vehficular trfips less than 100 per hour) 

fis requfired to assfist the Shfire of Murray and the Department of Plannfing fin thefir assessment of the 

ODP. 

1.2  Proposed Development  

Lot 803 North Yunderup Road fin North Yunderup (totallfing 6.32Ha total sfite area) fis proposed to be 

developed finto a resfidentfial subdfivfisfion wfith approxfimately 106 lots of varyfing sfizes from 300m2 to 

540m2.  Access to the proposed development fis vfia two 7.2m wfide access roads wfithfin 16m wfide 

reserves, wfith fintersectfion treatment sfimfilar to the fintersectfion of North Yunderup Road and Deerfing 

Drfive.  Dfirect frontage access fis proposed for approxfimately 4 lots wfith all other lots served by the 

finternal road network and/or rear laneways.  The road reserve along the northern edge of the sfite fis 

proposed  to  be  13m  as  fit  fronts  a  ‘Regfional  Open  Space  Reserve  and  thus  can  have  a  narrower 

reserve.  Refer to Appendfix A for plans showfing the proposed development and accesses. 

Befing a resfidentfial development, the trafffic flows wfill be typfically resfidentfial fin nature. 

A local footpath network fis proposed on one sfide of the finternal street network whfich wfill connect 

to the shared path on North Yunderup Road. 

The  sfite  fis  presently  vacant  except  for  some  scattered  sheds  and  a  sfingle  resfidence  at  the  south 

western corner of the sfite. 

Refer to the localfity plans fin Appendfix B. 
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2.  Vehficle Access & Parkfing 

2.1  Parkfing Provfisfion 

Parkfing fis proposed to be allowed on-street throughout the development.  The road cross-sectfions 

are proposed to be as per Access Street C from Lfiveable Nefighbourhoods, refer to Ffigure 2.1, and 

thfis road cross-sectfion wfill allow vehficles to park on-street and not unduly finconvenfience movfing 

vehficles. 

 Ffigure 2.1 –Proposed Typfical Cross-Sectfion 

 

In addfitfion to on-street parkfing there wfill be drfiveway and car port/garage parkfing for each lot. 

2.2  Access 

As dfiscussed fin Sectfion 1.2, access to the proposed development fis vfia two streets, one approxfimately 

75m north of Deerfing Drfive and the other approxfimately 350m north of Deerfing Drfive. 

Approxfimately 4 lots are proposed to have dfirect access onto North Yunderup Road fin sfimfilar fashfion 

to exfistfing lots to the south of the sfite a further 9 lots wfill also dfirectly front North Yunderup Road, 

but access to the garages for these propertfies could be vfia a laneway at the rear of the propertfies. 

There  are  sufitable  sfight  dfistances  to  the  new street  accesses  for  both  North  Yunderup  Road 

approaches to each of the new street accesses.  The north approaches have sfight dfistance avafilable 

for approxfimately the 200m, whfilst on the southern approach, approxfimately 450m sfight dfistance fis 

avafilable.  For a 70km/h speed and 2 second reactfion tfime, 151m safe fintersectfion sfight dfistance 

should be provfided for an fintersectfion.   

2.3  Street Layout 

As dfiscussed prevfiously, the development fis proposed to consfist of two access pofints onto North 

Yunderup Road.  A road along the northern boundary of the sfite wfill lfink to a loop road and provfide 

the mafin access for the development.  There fis proposed to be a laneway connectfing the mafin access 

road to the development to the secondary access to the development.  Thfis fis proposed to run parallel 

to North Yunderup Road.   
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The reserve wfidths are proposed to be typfically 16m wfith a 13m reserve adjacent to the northern 

boundary of the sfite abuttfing the ROS.  The laneway fis proposed to be 6m wfide. 

2.4  Servfice Vehficles 

Servfice vehficles are expected to access the sfite and wfill be able to manoeuvre and exfit the sfite fin 

forward gear because the sfite has been desfigned to accommodate vehficles up to garbage truck sfize 

wfithfin the development.  No fissues are envfisaged wfith access and egress of servfice vehficles. 
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3.  Dafily Trafffic Volumes and Vehficle Types 

3.1  Current Trafffic 

Based  on  currently  recorded  trafffic  flows  (Appendfix  C)  the  followfing  trafffic  flows  fin  2014  are 

estfimated to be:   

Pfinjarra Road 

 14,550 dafily vehficular trfips per day (splfit 7,300 EB/7,250 WB);  

 1,055 vehficular trfips fin the AM peak hour (splfit 460 EB/595 WB); and, 

 1,294 vehficular trfips fin the PM peak hour (splfit 571 EB/722 WB). 

Tonkfin Drfive 

 2,120 dafily vehficular trfips per day (splfit 1,060 EB/1,060 WB);  

 132 vehficular trfips fin the AM peak hour (splfit 95 EB/38 WB); and, 

 181 vehficular trfips fin the PM peak hour (splfit 62 EB/119 WB). 

North Yunderup Road 

 1,350 dafily vehficular trfips per day (splfit 675 NB/675 SB);  

 100 vehficular trfips fin the AM peak hour (splfit 72 NB/28 SB); and, 

 135 vehficular trfips fin the PM peak hour (splfit 45 NB/90 SB). 

Trafffic on Pfinjarra Road and Tonkfin Drfive has remafined steady fin the prevfious seven years sfince 

2006,  even  wfith  the  openfing  of  the  Forrest  Hfighway.    Trafffic  volumes  on  Pfinjarra  Road  east  of 

Ronlyn  Road  have  shown  only  a  +0.6%pa  growth  fin  the  7  years  from  2006  to  2013,  whfich  fis 

finsfignfifficant.  Based on thfis, the trafffic flows are expected to remafin relatfively unchanged finto the 

foreseeable future of say 10 years.  Based on the +0.6%pa growth, trafffic volumes are only expected 

to fincrease by about 6% whfich fis slfightly hfigher than a typfical dafily varfiatfion fin trafffic flows and 

would not be notficeable to motorfists. 

3.2  Trfip Generatfion of Proposed Development 

The trafffic generatfion expected from the proposed development was based on the publficatfion Land 

Use Trafffic Generatfion Gufidelfines, Dfirector-General of Transport SA, 1987.  The rate assumed for 

thfis proposed development was: 

 8 trfips per resfidentfial dwellfing. 

Wfith 106 sfingle resfidentfial dwellfings, approxfimately 850 trfips per day are expected to be produced.  

Of these trfips, 7.5% (or 64 trfips) occur fin the AM peak (25% enterfing/75% exfitfing) and 10% (or 85 

trfips) fin the PM peak (67% enterfing/33% exfitfing). 
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Vehficles accessfing the sfite are expected to be typfically prfivate motor vehficle sfized cars wfith larger 

garbage truck sfized vehficle used to collect rubbfish from the development sfite. 

For thfis assessment fit has been assumed that the current sfite does not generate any resfidual trafffic. 

Thfis rate fis consfidered conservatfive as these propertfies may be used as “weekenders” and may remafin 

empty durfing the week.  However, the above rate was adopted to allow a robust assessment of the 

expected fimpacts. 

3.3  Trfip Dfistrfibutfion 

For  the  purpose  of  trfip  dfistrfibutfion,  fit  has  been  assumed  that  100%  of  the  trfips  to  and  from  the 

development would be vfia Pfinjarra Road wfith generally 50% of the trafffic approachfing and departfing 

from the west and east for all days. 

3.4  Trafffic Impact of Development 

All affected streets are expected to have trafffic volumes that should not exceed the capacfitfies for 

sfimfilar roads of thefir types.  These values should be approxfimately 10-35% of the capacfitfies of the 

roads and thus there fis expected to be adequate spare capacfity.  The comparfisons to the capacfitfies of 

these roads are shown fin Tables 3.1 and 3.2. 

 Table 3.1 – Current Trafffic Flows (wfithout development) 

Road Capacfity (two-way, vpd)  Current Dafily Flow (two-

way, vpd) 

Pfinjarra Road 40,0001 13,960 

Tonkfin Drfive 22,9002 2,120 

North Yunderup Road 22,900 1,350 

 

  

                                                      

1 Based on Road Reserves Revfiew Table 3.5 – mfid-block servfice flow rates for urban arterfials wfith finterrupted flow wfith 60/40 peak 
hour splfit.  Based on maxfimum flow for LOS E. 
2 Based on Table 3.9 Austroads – Gufide to Trafffic Engfineerfing Practfice, Part 2.  Based on maxfimum flow for LOS E. 
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 Table 3.2 – Expected Dafily Flows (wfith development) 

Road Capacfity (two-way, vpd)  Expected Dafily Flow (two-

way, vpd) & % Change 

Pfinjarra Road 40,000 14,385 (+3%) 

Tonkfin Drfive 22,900 2,970 (+40%) 

North Yunderup Road 22,900 2,200 (+63%) 

 

It can be seen that trafffic fis expected to fincrease on the roads leadfing to and from the development 

from Pfinjarra Road near the proposed development wfith flows not exceedfing the capacfity for thfis 

road.  The expected trafffic fincrease on Pfinjarra Road fis expected to be no more than 5% compared 

to current flows.  Gfiven that trafffic flows can vary 5% efither sfide of an average flow from day to 

day, thfis slfight fincrease would not be notficeable.  The other trafffic flows are well below the capacfity 

of these roads. 

The  fintersectfions  Table  2.4  from  Austroads  publficatfion, Gufide  to  Trafffic  Management  Part  6  – 

Intersectfions,  Interchanges  and  Crossfings  provfides  advfice  as  to  fintersectfion  and  crossover 

performance fin peak flow condfitfions wfith regards to possfible further analysfis.  Thfis fis summarfized 

fin Table 3.3. 

 Table 3.3 – Austroads Gufidelfines 

Major Road Type Major Road Flow (vph, two-way)  Mfinor Road Flow (vph, two-

way) 

Two-lane 400 250 

500 200 

650 100 

Four-lane 1000 100 

1500 50 

2000 25 

 
Applyfing the rates from Sectfions 3.1 and 3.2, Table 3.4 fis derfived. 
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 Table 3.4 – Comparfison to Austroads Gufidelfines 

Intersectfion Major Road Flow (vph, two-way)  Mfinor Road Flow (vph, two-

way) 

Pfinjarra Rd/Tonkfin Dr 1,100 340 

Tonkfin Dr/North Yunderup Rd 140 110 

North Yunderup Rd/North Access 120 40 

North Yunderup Rd/South Access 120 10 

 

From  the  above  fit  can  be  seen  that  the  fintersectfion  of  Pfinjarra  Road  and  Tonkfin  Drfive  shown 

hfighlfighted red wfill exceed the threshold fin Table 3.3.  Thus, thfis fintersectfion has been assessed 

further usfing Sfidra Intersectfion, a trafffic assessment computer program, refer to Sectfion 3.5.  The 

other fintersectfions are expected to operate at level of servfice A fin the AM peak and thus requfire no 

further assessment. 

3.5  Intersectfion of Pfinjarra Road/Tonkfin Drfive 

Thfis fintersectfion was assessed based on the proposed current geometry and the current and predficted 

trafffic flows for the expected trafffic volumes of the proposed development.  The future trafffic flows 

on Pfinjarra Road and Tonkfin Drfive were based on the current flows gfiven that recent trafffic growth 

has remafined close to zero fin the past 6-8 years.  The current and expected performance fis shown fin 

Tables 3.5 and 3.6.  These flows represent the above mentfioned hourly flows factored up by 5% and 

assessed for the busfiest 30 mfinutes wfithfin the hour perfiod of the total vehficular flows. 
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 Table 3.5 – Current AM Peak Performance 

 Demand Flows Cap.  Deg. 
Satn

Lane 
Utfil.

Average 
Delay 

Level of 
Servfice

95% Back of Queue Lane  
Conffig 

Lane 
Length

Cap. 
Adj.

Prob. 
Block.

 

Total HV Veh Dfist  

 veh/h % veh/h  v/c % sec m   m % %

South: Tonkfin Dr 

Lane 1 60 5.0  582   0.103 100 10.6 LOS B 0.4 2.7   Short  30 0.0 0.0  

Lane 2 107 12.0  522   0.206 100 11.9 LOS B 0.8 5.8   Full  500 0.0 0.0  

Approach  167 9.5     0.206 11.4 LOS B 0.8 5.8    

East: Pfinjarra Rd 

Lane 1 88 7.5  1763   0.050 100 7.1 LOS A 0.0 0.0   Short  100 0.0 0.0  

Lane 2 282 6.0  1877   0.150 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Lane 3 282 6.0  1877   0.150 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Approach  653 6.2     0.150 1.0 NA 0.0 0.0    

West: Pfinjarra rd 

Lane 1 200 6.0  1877   0.107 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Lane 2 200 6.0  1877   0.107 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Lane 3 38 0.0  716   0.053 100 10.4 LOS B 0.2 1.4   Short  120 0.0 0.0  

Approach  438 5.5     0.107 0.9 NA 0.2 1.4    

SouthWest: Medfian RT 

Lane 1 107 12.0  703   0.153 100 2.3 LOS A 0.6 4.4   Full  500 0.0 0.0  

Approach  107 12.0     0.153 2.3 LOS A 0.6 4.4    

Intersectfion 1365 6.8   0.206 2.3 NA 0.8 5.8    

 

 Table 3.6 – Expected AM Peak Performance 

 Demand Flows Cap.  Deg. 
Satn

Lane 
Utfil.

Average 
Delay 

Level of 
Servfice

95% Back of Queue Lane  
Conffig 

Lane 
Length

Cap. 
Adj.

Prob. 
Block.

 

Total HV Veh Dfist  

 veh/h % veh/h  v/c % sec m   m % %

South: Tonkfin Dr 

Lane 1 78 5.0  580   0.134 100 10.8 LOS B 0.5 3.5   Short  30 0.0 0.0  

Lane 2 140 12.0  516   0.271 100 12.6 LOS B 1.1 8.5   Full  500 0.0 0.0  

Approach  218 9.5     0.271 11.9 LOS B 1.1 8.5    

East: Pfinjarra Rd 

Lane 1 100 7.5  1763   0.057 100 7.1 LOS A 0.0 0.0   Short  100 0.0 0.0  

Lane 2 282 6.0  1877   0.150 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Lane 3 282 6.0  1877   0.150 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Approach  664 6.2     0.150 1.1 NA 0.0 0.0    

West: Pfinjarra rd 

Lane 1 200 6.0  1877   0.107 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Lane 2 200 6.0  1877   0.107 100 0.0 LOS A 0.0 0.0   Full  500 0.0 0.0  

Lane 3 43 0.0  706   0.061 100 10.5 LOS B 0.2 1.6   Short  120 0.0 0.0  

Approach  443 5.4     0.107 1.0 NA 0.2 1.6    

SouthWest: Medfian RT 

Lane 1 140 12.0  703   0.199 100 2.4 LOS A 0.8 5.9   Full  500 0.0 0.0  

Approach  140 12.0     0.199 2.4 LOS A 0.8 5.9    

Intersectfion 1465 7.0   0.271 2.8 NA 1.1 8.5    

 

From the above fit can be seen that the development fis expected to have an finsfignfifficant fimpact on 

the  fintersectfion  of  Pfinjarra  Road  and  Tonkfin  Drfive,  the  only  and  busfiest  access  to  and  from  the 

proposed development.  Current delays for the worst movement (the rfight turn from Tonkfin Drfive 

finto  Pfinjarra  Road)  fis  expected  to  fincrease  from  approxfimately  14  seconds  to  15  seconds  wfith  a 

margfinal  fincrease  fin  vehficular  queues.    Thfis  fis  consfidered  finsfignfifficant,  wfith  the  same  levels  of 

servfice expected wfith or wfithout the development. 
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3.6  Level of Servfice Concepts 

The level of servfice concept descrfibes the qualfity of trafffic servfice fin terms of sfix levels, desfignated 

A to F, wfith level of servfice A (LOS A) representfing the best operatfing condfitfion (fi.e. at or close to 

free flow), and level of servfice F (LOS F) the worst (fi.e. forced flow).  More specfiffically: 

 LOS A: Prfimarfily free flow operatfions at average travel speeds, usually about 90% 

of the FFS (free flow speed) for the gfiven street class.  Vehficles are completely 

unfimpeded fin thefir abfilfity to manoeuvre wfithfin the trafffic stream.  Control delay at 

sfignalfised fintersectfions fis less than 10 seconds.  At non-sfignalfised movements at 

fintersectfions the average control delay fis less than 10 seconds; 

 LOS B: Reasonably unfimpeded operatfions at average travel speeds, usually about 

70% of the FFS for the street class.  The abfilfity to manoeuvre wfithfin the trafffic 

stream fis only slfightly restrficted, and control delays at sfignalfised fintersectfions are 

between  10  and  20  seconds.    At  non-sfignalfised  movements  at  fintersectfions  the 

average control delay fis between 10 and 15 seconds; 

 LOS C: Stable operatfions; however, abfilfity to manoeuvre and change lanes fin mfid-

block locatfions may be more restrficted than at LOS B, and longer queues, adverse 

sfignal coordfinatfion, or both may contrfibute to lower average travel speeds of about 

50% of the FFS for the street class.  Sfignalfised fintersectfion delays are between 20 

and 35 seconds.  At non-sfignalfised movements at fintersectfions the average control 

delay fis between 15 and 25 seconds; 

 LOS D: A range fin whfich small fincreases fin flow may cause substantfial fincreases 

fin  delay  and  decreases  fin  travel  speed.    LOS  D  may  be  due  to  adverse  sfignal 

progressfion, finapproprfiate sfignal tfimfing, hfigh volumes, or a combfinatfion of these 

factors.    Average  travel  speeds  are  about  40%  of  FFS.    Sfignalfised  fintersectfion 

delays  are  between  35  and  55  seconds.    At  non-sfignalfised  movements  at 

fintersectfions the average control delay fis between 25 and 35 seconds; 

 LOS E: Characterfised by sfignfifficant delays and average travel speeds of 33% of 

the  FFS  or  less.    Such  operatfions  are  caused  by  a  combfinatfion  of  adverse 

progressfion,  hfigh  sfignal  densfity,  hfigh  volumes,  extensfive  delays  at  crfitfical 

fintersectfions  (between  55  and  80  seconds), and  finapproprfiate  sfignal  tfimfing.    At 

non-sfignalfised movements at fintersectfions the average control delay fis between 35 

and 50 seconds; and, 

 LOS F: Characterfised by urban street flow at extremely low speeds, typfically 25% 

to 33% of the FFS.  Intersectfion congestfion fis lfikely at crfitfical sfignalfised locatfions, 

wfith hfigh delays (fin excess of 80 seconds), hfigh volumes, and extensfive queufing.  

At non-sfignalfised movements at fintersectfions the average control delay fis greater 

than 50 seconds. 

In addfitfion to the above: 
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 Average Delay: fis the average of all travel tfime delays for vehficles through the fintersectfion; 

and, 

 Queue: fis the queue length below whfich 95% of all observed queue lengths fall. 
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4.  Trafffic Management on the Frontage Streets 

4.1  North Yunderup Road 

Thfis road fis classfiffied as Local Dfistrfibutor under the functfional road hfierarchy and fis not classfiffied 

under the MRS.  From manual spot counts fin the AM peak fit fis estfimated fit carrfies fin the order of 

1,350 vehficles per weekday fin the vficfinfity of the proposed development.  It fis a sfingle carrfiageway 

undfivfided two-lane, two-way road wfith a trafffic lane wfidth of approxfimately 3.5m, wfith 2.0m wfide 

gravel shoulders wfithfin a 20m reserve wfidth.  North Yunderup Road fis subject to a posted 70km/h 

speed lfimfit fin the vficfinfity of the proposed development, but thfis drops to 50km/h near the southern 

boundary of the sfite.  There fis a shared path located on the eastern sfide of North Yunderup Road, 

whfich connects Culeenup Road to the south to Wfilgfie Creek to the north of the sfite and lfinks to a 

cafe located approxfimately 400m south of the sfite on the eastern sfide of North Yunderup Road.  

Wfith the proposed development, thfis 50km/h speed lfimfit fis expected to be shfifted to just south of the 

Wfilgfie Creek brfidge, so that the entfire development frontage fis covered by the lower speed lfimfit.  

Also, as there fis further development fin the North Yunderup area, there wfill be the requfirement to 

upgrade  North  Yunderup  Road  to  a  more  approprfiate  urban  road,  sfimfilar  to  a  Nefighbourhood 

Connector B type road, as per Ffigure 4.1 below.  The fundfing for thfis would be on a proportfional 

basfis wfith other undeveloped land zoned urban and urban deferred. 

 Ffigure 4.1 –Proposed North Yunderup Road Cross-Sectfion 

 

4.2  Tonkfin Drfive & Intersectfion of Tonkfin Drfive/Pfinjarra Road 

In  addfitfion  to  the  upgrade  of  North  Yunderup  Road  fin  the  fimmedfiate  vficfinfity  of  the  proposed 

development,  there  wfill  also  be  the  requfirement  to  upgrade  Tonkfin  Drfive  and  the  fintersectfion  of 

Tonkfin  Drfive  and  Pfinjarra  Road,  due  to  further  future  fintensfifficatfion  of  urban  land  fin  the  North 

Yunderup area.  The exact format of these works wfill need to be determfined by others, but any costs 

would be contrfibuted by thfis development on a proportfional basfis fin addfitfional to other undeveloped 

land zoned urban and urban deferred. 
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5.  Publfic Transport Access 

The nearest bus stop fis located on North Yunderup Road near the southern boundary of the sfite.  Thfis 

stop fis servficed by route 604, whfich runs between the South Yunderup Boat Ramp and Mandurah 

trafin  statfion.    Thfis  servfice  runs  two  servfices  a  day,  one  departfing  from  North  Yunderup  from 

10:10AM and one arrfivfing at 5:56PM.  It fis also served by school bus route 729, whfich also serves 

South Yunderup, runnfing between these suburbs and schools fin Mandurah, runnfing one servfice to 

Mandurah fin the mornfing and one servfice from Mandurah fin the afternoon. 

The proxfimfity of the development to bus servfices and the frequency does not provfide a reasonable 

access to publfic transport. 
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6.  Pedestrfian and Cycle Access 

As dfiscussed prevfiously, there fis a shared path on the eastern sfide of North Yunderup Road whfich 

lfinks to other footpaths and shared paths south of the sfite. 

Thfis path wfill allow foot and cycle access to and from nearby resfidentfial areas fin North Yunderup.  

Access to the Kfingffisher Recreatfional Reserve fis approxfimately 600m away vfia Derfing Drfive and 

Phfillfips Way utfilfisfing road verges and on-road walkfing. Approxfimately 80m north of the sfite fis a 

publfic gravel walkfing and rfidfing trafil that borders Wfilgfie Creek wfithfin the Foreshore Reserve and 

extends from North Yunderup Road east to Towera Street.  

Thfis path wfill ultfimately be extended north over the Wfilgfie Creek and thfis wfill requfire the wfidenfing 

of the brfidge at some pofint fin the future as there fis further development fin the North Yunderup area. 

Current trafffic flows on North Yunderup Road and other roads wfithfin the suburb of North Yunderup 

does make a good on-road rfidfing envfironment.     
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7.  Safety Issues 

7.1  North Yunderup Road 

North Yunderup Road between Tonkfin Drfive and Deerfing Drfive, was found to have had 1 recorded 

crash fin the ffive years up to 31/12/2013, thfis befing a Hfit Object type crash at nfight.  Based on the 

current trafffic volumes thfis works out to be 0.53 crashes per Mfillfion Vehficle kfilometres (MVkm).  

The network average crash rate for road sectfions of thfis nature fis approxfimately 1.76 crashes per 

MVkm (equfivalent to approxfimately 3.3 crashes fin 5 years, based on current trafffic flows for North 

Yunderup Road) wfith a crfitfical crash rate of 6.66 crashes per MVkm (equfivalent to approxfimately 

12.5 crashes fin 5 years, based on current trafffic flows) on the sectfion of North Yunderup Road.  The 

current crash rate fis thus sfignfifficantly less than both of the above measures and overall thfis suggests 

that thfis sectfion of road does not have any underlyfing fissues wfith regards to road safety.  Thus, no 

modfifficatfion to thfis sectfion of road fis requfired to address recurrent safety fissues.   

7.2  Tonkfin Drfive 

Tonkfin Drfive between Pfinjarra Road and North Yunderup Road, was found to have had 2 recorded 

crashes fin the ffive years up to 31/12/2013, these befing a Hfit Object and Sfide Swfipe type crashes at 

nfight.  Based on the current trafffic volumes thfis works out to be 0.72 crashes per Mfillfion Vehficle 

kfilometres (MVkm).  The network average crash rate for road sectfions of thfis nature fis approxfimately 

1.76 crashes per MVkm (equfivalent to approxfimately 4.9 crashes fin 5 years, based on current trafffic 

flows for North Yunderup Road) wfith a crfitfical crash rate of 5.57 crashes per MVkm (equfivalent to 

approxfimately 15.6 crashes fin 5 years, based on current trafffic flows) on the sectfion of Tonkfin Drfive.  

The  current  crash  rate  fis  thus  sfignfifficantly  less than  both  of  the  above  measures  and  overall  thfis 

suggests that thfis sectfion of road does not have any underlyfing fissues wfith regards to road safety.  

Thus, no modfifficatfion to thfis sectfion of road fis requfired to address recurrent safety fissues.   

7.3  Intersectfion of North Yunderup Road/Tonkfin Drfive 

Thfis fintersectfion was found to have had 3 recorded crashes fin the ffive years up to 31/12/2013, these 

befing a 2 Hfit Object and 1 Rfight Angle type crashes.  Based on the current trafffic volumes thfis works 

out to be 1.11 crashes per Mfillfion Vehficles enterfing the fintersectfion (MV).  The network average 

crash  rate  for  road  sectfions  of  thfis  nature  fis  approxfimately  0.50  crashes  per  MV  (equfivalent  to 

approxfimately 1.36 crashes fin 5 years, based on current trafffic flows for North Yunderup Road and 

Tonkfin Drfive) wfith a crfitfical crash rate of 3.00 crashes per MV (equfivalent to approxfimately 8.1 

crashes fin 5 years, based on current trafffic flows) at thfis fintersectfion.  The current crash rate fis thus 

more  than  the  network  average  but  fit  fis  sfignfifficantly  less  than  the  crfitfical  crash  rate  overall  thfis 

suggests that thfis fintersectfion does not have any underlyfing fissues wfith regards to road safety.  Thus, 

no modfifficatfion to thfis fintersectfion fis requfired to address recurrent safety fissues.   
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7.4  Intersectfion of Pfinjarra Road/Tonkfin Drfive 

Thfis fintersectfion was found to have had 4 recorded crashes fin the ffive years up to 31/12/2013, these 

befing a 2 Rfight Angle type crashes wfith 2 occurrfing at nfight.  Based on the current trafffic volumes 

thfis works out to be 0.16 crashes per Mfillfion Vehficles enterfing the fintersectfion (MV).  The network 

average crash rate for road sectfions of thfis nature fis approxfimately 0.50 crashes per MV (equfivalent 

to approxfimately 12.4 crashes fin 5 years, based on current trafffic flows for Pfinjarra Road and Tonkfin 

Drfive) wfith a crfitfical crash rate of 1.12 crashes per MV (equfivalent to approxfimately 27.8 crashes fin 

5 years, based on current trafffic flows) at thfis fintersectfion.  The current crash rate fis thus sfignfifficantly 

less than both the network average and crfitfical crash rate overall thfis suggests that thfis fintersectfion 

does  not  have  any  underlyfing  fissues  wfith  regards  to  road  safety.    Thus,  no  modfifficatfion  to  thfis 

fintersectfion fis requfired to address recurrent safety fissues.   

7.5  Crfitfical Crash Rate 

Thfis fis the crash rate above whfich crashes occur fin excess of a sfignfifficance level above the network 

average.  The crfitfical crash rates descrfibed above are at the upper 5% value, one tafiled.  Crashes 

whfich occur at a rate greater than the network average and less than the crfitfical crash rate (based on 

efither the MV or MVkm exposure level) are typfically acceptable.  As the crash rate approaches and 

then  exceeds  the  crfitfical  crash  rate  thfis  suggests  a  possfible  safety  fissue,  e.g.  Crfitfical  Rate  Factor 

(CRF) of 0.9 and above. 
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8.  Conclusfions 

As a result of the trafffic analysfis undertaken for proposed development at Lot 803 North Yunderup 

Road fin North Yunderup, the followfing ffindfings were made: 

 The proposed development should generate a moderate number of vehficular trfips durfing the 

AM and PM peaks; 

 The  proposed  development  does  not  have good  access  to  publfic  transport  accessfing  trafin 

servfices; 

 The fimpacts of the trafffic volumes assocfiated wfith the development on the road network are 

consfidered acceptable wfith lfittle notable fimpact expected and a good overall level of servfice 

expected at the development access pofints and affected fintersectfions; and, 

 Footpaths are provfided whfich provfide a hfigh level of permeabfilfity for pedestrfians to nearby 

publfic transport and resfidentfial areas. 

 

In addfitfional to the above: 

 

 North  Yunderup  Road,  Tonkfin  Drfive  and  the  fintersectfion  of  Tonkfin  Drfive  wfith  Pfinjarra 

Road wfill need to be upgraded, fincludfing a shared path on North Yunderup Road requfirfing 

wfidenfing of the Wfilgfie Creek brfidge.  These works are to be provfided on a proportfional basfis 

by the developer of Lot 803 North Yunderup and other owners of undeveloped land zoned 

urban and urban deferred under the Peel Regfion Scheme fin the North Yunderup area. 

 

The requfired WAPC checklfist for thfis transport statement fis fin Appendfix D. 
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Appendfix A  Outlfine  Development  Plan  &  Concept 
Plan 
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Appendfix B  Localfity Plans 
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Appendfix C  Trafffic Volume Data 

 



Both DirectionsTraffic Flow:

Location Description: W of Tonkin Dr (SLK 8.72)

Pinjarra Rd (M023)Road Name:

Site No: 15008

Date Range: 12 May 2006 to 18 May 2006 Count Type: Classification Counts

Average Vehicle Volume

Hour Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun
0000 28 28 20 45 20 83 110 28 48

0100 16 11 21 25 32 51 44 21 29

0200 12 14 11 19 19 27 34 15 19

0300 26 25 28 24 23 33 34 25 28

0400 67 70 71 69 55 58 46 66 62

0500 290 402 376 369 425 240 126 372 318

0600 914 1029 1035 1048 989 487 273 1003 825

0700 941 978 977 959 901 464 289 951 787

0800 1016 1050 1077 1107 1025 718 443 1055 919

0900 872 904 915 899 918 903 738 902 878

1000 894 826 908 822 982 1124 1107 886 952

1100 908 818 944 989 1002 1156 1171 932 998

1200 956 812 878 867 1028 1130 1178 908 978

1300 910 848 849 914 958 1050 851 896 911

1400 953 980 971 1032 1089 1027 981 1005 1005

1500 1046 1154 1277 1160 1407 954 1000 1209 1143

1600 1199 1248 1268 1287 1363 865 988 1273 1174

1700 1136 1313 1369 1405 1246 912 967 1294 1193

1800 553 677 701 691 799 610 537 684 653

1900 308 360 347 421 468 397 320 381 374

2000 179 204 160 227 262 256 214 206 215

2100 147 196 374 205 220 227 195 228 223

2200 63 75 205 99 162 175 111 121 127

2300 52 44 109 63 171 179 54 88 96

Total 13486 14066 14891 14746 15564 13126 11811 14549 13955

Peak Statistics

Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun

AM

1/4 Hour 0745 0745 0615 0615 0830 1145 1045 0615 1130

1/4 Hr Vol 269 291 320 319 273 300 319 277 264

1/2 Hour 0815 0815 0615 0800 0815 1130 1145 0815 1130

1/2 Hr Vol 526 555 564 562 540 594 649 543 523

1 Hour 0745 0745 0745 0800 1145 1100 1130 0745 1130

1 Hr Vol 1040 1107 1078 1107 1039 1156 1287 1069 1024

1 Hr Fact .9665 .951 .9872 .9609 .948 .9633 .9691 .9775 .9707

2 Hour 0715 0645 0615 0715 1115 1115 1030 0715 1045

2 Hr Vol 1987 2067 2060 2070 2039 2302 2424 2017 1994

PM

1/4 Hour 1715 1715 1715 1715 1530 1300 1200 1715 1715

1/4 Hr Vol 346 419 412 417 387 307 332 386 352

1/2 Hour 1700 1700 1715 1715 1515 1245 1200 1700 1700

1/2 Hr Vol 640 739 762 786 726 595 652 708 649

1 Hour 1630 1645 1645 1645 1530 1215 1200 1645 1630

1 Hr Vol 1232 1355 1418 1428 1422 1170 1178 1328 1229

1 Hr Fact .8902 .8085 .8604 .8561 .9186 .9528 .887 .8597 .8732

2 Hour 1530 1530 1545 1545 1500 1200 1200 1530 1530

2 Hr Vol 2408 2617 2746 2724 2770 2180 2029 2624 2421

Peak
12 Hour 0600 0600 0600 0600 0600 0730 0730 0600 0615

12 Hr Vol 11745 11960 12468 12489 12908 10965 10315 12314 11786

Page 1 of  2Run on 16-Oct-2014 10:13 by Rodney Ding reporting.centre@mainroads.wa.gov.au
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DirectionalTraffic Flow:

Location Description: W of Tonkin Dr (SLK 8.72)

Pinjarra Rd (M023)Road Name:

Site No: 15008

Date Range: 12 May 2006 to 18 May 2006 Count Type: Classification Counts

Peak Statistics

Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun
E W E W E W E W E W E W E W E W E W

AM

1/4 Hour 0630 0830 0615 0745 0615 0845 0615 0815 0615 0830 1145 1045 1145 1130 0615 0830 0615 0830

1/4 Hr Vol 195 152 204 151 231 153 254 166 187 172 152 162 188 148 210 155 175 140

1/2 Hour 0615 0830 0615 0745 0615 0830 0600 0815 0615 0815 1130 1045 1145 1115 0615 0815 0615 0830

1/2 Hr Vol 370 304 396 295 412 302 429 317 371 322 295 318 388 287 394 304 325 274

1 Hour 0600 0800 0600 0745 0600 0800 0600 0800 0600 0800 1145 1015 1130 1115 0600 0800 0600 0800

1 Hr Vol 650 590 761 585 750 597 798 615 705 604 589 622 745 548 733 595 603 523

1 Hr Fact .8333 .9704 .9326 .9685 .8117 .9755 .7854 .9262 .9425 .8779 .9688 .9599 .9313 .9257 .8718 .9622 .8635 .9368

2 Hour 0600 0745 0600 0730 0600 0745 0545 0745 0545 0830 1115 0915 1030 1030 0600 0745 1100 0815

2 Hr Vol 1139 1124 1277 1109 1284 1124 1299 1160 1188 1151 1195 1216 1371 1053 1232 1130 1032 1034

PM

1/4 Hour 1630 1715 1715 1715 1715 1715 1445 1715 1500 1530 1300 1215 1200 1445 1715 1715 1715 1715

1/4 Hr Vol 149 209 156 263 170 242 157 261 177 231 175 140 200 178 156 230 147 205

1/2 Hour 1615 1545 1700 1715 1700 1715 1430 1715 1615 1530 1245 1215 1200 1445 1700 1715 1700 1715

1/2 Hr Vol 287 364 305 453 330 440 307 488 331 441 325 280 387 324 312 415 290 372

1 Hour 1615 1545 1645 1645 1645 1645 1645 1645 1615 1515 1215 1215 1200 1630 1630 1645 1630 1515

1 Hr Vol 551 689 577 778 649 769 571 857 657 849 620 550 680 606 597 741 562 678

1 Hr Fact .9245 .9114 .9247 .7395 .9544 .7944 .9151 .8209 .9719 .9188 .8857 .9821 .85 .8912 .9567 .8047 .9576 .9365

2 Hour 1530 1545 1530 1545 1545 1545 1545 1545 1600 1500 1200 1200 1200 1445 1530 1545 1530 1530

2 Hr Vol 1080 1331 1124 1509 1240 1506 1127 1597 1275 1539 1144 1036 1108 1165 1158 1471 1084 1337

Peak
12 Hour 0600 0630 0545 0630 0600 0645 0545 0700 0600 0645 0730 0715 0730 0730 0600 0630 0600 0645

12 Hr Vol 5807 5970 5857 6202 6223 6312 6049 6563 6391 6582 5355 5622 5064 5251 6060 6322 5801 6051

Average Vehicle Volume

Hour Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun
E W E W E W E W E W E W E W E W E W

0000 16 12 13 15 10 10 28 17 13 7 34 49 49 61 16 12 23 24

0100 7 9 6 5 9 12 9 16 11 21 28 23 32 12 8 13 15 14

0200 5 7 9 5 7 4 9 10 12 7 14 13 17 17 8 7 10 9

0300 12 14 9 16 11 17 13 11 12 11 20 13 20 14 11 14 14 14

0400 35 32 41 29 42 29 35 34 30 25 31 27 24 22 37 30 34 28

0500 199 91 285 117 267 109 268 101 306 119 175 65 95 31 265 107 228 90

0600 650 264 761 268 750 285 798 250 705 284 357 130 199 74 733 270 603 222

0700 489 452 516 462 534 443 493 466 462 439 223 241 120 169 499 452 405 382

0800 426 590 480 570 480 597 492 615 421 604 250 468 225 218 460 595 396 523

0900 368 504 410 494 405 510 369 530 383 535 344 559 375 363 387 515 379 499

1000 422 472 387 439 399 509 334 488 436 546 503 621 601 506 396 491 440 512

1100 478 430 374 444 497 447 492 497 535 467 568 588 638 533 475 457 512 487

1200 523 433 410 402 455 423 466 401 523 505 587 543 680 498 475 433 521 458

1300 495 415 426 422 413 436 440 474 506 452 557 493 428 423 456 440 466 445

1400 451 502 475 505 492 479 549 483 555 534 537 490 440 541 504 501 500 505

1500 477 569 508 646 574 703 498 662 590 817 458 496 445 555 529 679 507 635

1600 539 660 546 702 604 664 543 744 641 722 473 392 416 572 575 698 537 637

1700 489 647 553 760 620 749 561 844 634 612 476 436 404 563 571 722 534 659

1800 290 263 346 331 381 320 332 359 451 348 340 270 283 254 360 324 346 306

1900 131 177 166 194 179 168 230 191 225 243 212 185 120 200 186 195 180 194

2000 96 83 132 72 84 76 165 62 136 126 119 137 100 114 123 84 119 96

2100 87 60 122 74 139 235 135 70 111 109 131 96 92 103 119 110 117 107

2200 38 25 45 30 102 103 65 34 97 65 108 67 48 63 69 51 72 55

2300 29 23 19 25 44 65 31 32 66 105 58 121 18 36 38 50 38 58

Total 6752 6734 7039 7027 7498 7393 7355 7391 7861 7703 6603 6523 5869 5942 7300 7250 6996 6959
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Both DirectionsTraffic Flow:

Location Description: S of Pinjarra Rd (SLK 0.01)

Tonkin Dr (2150168)Road Name:

Site No: 15010

Date Range: 19 Nov 2008 to 20 Nov 2008 Count Type: Axle Pairs

Average Vehicle Volume

Hour Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun
0000 7 5 6 6

0100 0 3 2 2

0200 5 7 6 6

0300 4 7 6 6

0400 13 10 12 12

0500 60 53 57 57

0600 101 84 93 93

0700 128 116 122 122

0800 138 126 132 132

0900 136 126 131 131

1000 129 161 145 145

1100 99 153 126 126

1200 136 164 150 150

1300 127 119 123 123

1400 131 157 144 144

1500 177 172 175 175

1600 179 182 181 181

1700 161 185 173 173

1800 109 137 123 123

1900 70 86 78 78

2000 70 47 59 59

2100 48 43 46 46

2200 24 18 21 21

2300 7 11 9 9

Total 2059 2172 2120 2120

Peak Statistics

Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun

AM

1/4 Hour 0745 1000 1045 1045

1/4 Hr Vol 42 48 41 41

1/2 Hour 0730 0945 0730 0730

1/2 Hr Vol 80 86 76 76

1 Hour 0730 1130 1000 1000

1 Hr Vol 149 166 145 145

1 Hr Fact .8869 .9651 .8951 .8951

2 Hour 0730 1045 1130 1130

2 Hr Vol 290 320 287 287

PM

1/4 Hour 1545 1545 1545 1545

1/4 Hr Vol 61 60 61 61

1/2 Hour 1545 1715 1545 1545

1/2 Hr Vol 110 104 106 106

1 Hour 1530 1645 1545 1545

1 Hr Vol 204 196 197 197

1 Hr Fact .8361 .8448 .814 .814

2 Hour 1530 1545 1545 1545

2 Hr Vol 364 386 374 374

Peak
12 Hour 0615 0645 0645 0645

12 Hr Vol 1655 1801 1725 1725
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DirectionalTraffic Flow:

Location Description: S of Pinjarra Rd (SLK 0.01)

Tonkin Dr (2150168)Road Name:

Site No: 15010

Date Range: 19 Nov 2008 to 20 Nov 2008 Count Type: Axle Pairs

Peak Statistics

Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun
N S N S N S N S N S N S N S N S N S

AM

1/4 Hour 0745 1045 0730 1145 0730 1045 0730 1045

1/4 Hr Vol 30 19 30 23 29 18 29 18

1/2 Hour 0730 1045 0730 1145 0730 1145 0730 1145

1/2 Hr Vol 58 33 55 47 57 38 57 38

1 Hour 0730 1145 0730 1130 0730 1145 0730 1145

1 Hr Vol 109 66 106 96 108 78 108 78

1 Hr Fact .9083 .825 .8833 .8889 .931 .8667 .931 .8667

2 Hour 0730 1145 0645 1115 0730 1130 0730 1130

2 Hr Vol 201 153 190 178 193 162 193 162

PM

1/4 Hour 1430 1545 1545 1715 1430 1545 1430 1545

1/4 Hr Vol 26 42 26 44 26 38 26 38

1/2 Hour 1545 1530 1545 1700 1545 1615 1545 1615

1/2 Hr Vol 42 71 46 71 44 66 44 66

1 Hour 1430 1530 1200 1630 1515 1545 1515 1545

1 Hr Vol 75 136 75 134 72 128 72 128

1 Hr Fact .7212 .8095 .8929 .7614 .8 .8421 .8 .8421

2 Hour 1430 1530 1415 1545 1415 1545 1415 1545

2 Hr Vol 143 247 145 252 142 248 142 248

Peak
12 Hour 0515 0845 0600 0830 0515 0830 0515 0830

12 Hr Vol 851 878 900 962 871 918 871 918

Average Vehicle Volume

Hour Mon Tue Wed Thu Fri Sat Sun Mon - Fri Mon - Sun
N S N S N S N S N S N S N S N S N S

0000 4 3 2 3 3 3 3 3

0100 0 0 1 2 1 1 1 1

0200 2 3 3 4 3 4 3 4

0300 2 2 4 3 3 3 3 3

0400 11 2 8 2 10 2 10 2

0500 51 9 47 6 49 8 49 8

0600 85 16 79 5 82 11 82 11

0700 95 33 91 25 93 29 93 29

0800 96 42 93 33 95 38 95 38

0900 87 49 76 50 82 50 82 50

1000 76 53 101 60 89 57 89 57

1100 53 46 72 81 63 64 63 64

1200 57 79 75 89 66 84 66 84

1300 50 77 50 69 50 73 50 73

1400 65 66 67 90 66 78 66 78

1500 67 110 72 100 70 105 70 105

1600 62 117 61 121 62 119 62 119

1700 45 116 63 122 54 119 54 119

1800 38 71 49 88 44 80 44 80

1900 26 44 30 56 28 50 28 50

2000 29 41 22 25 26 33 26 33

2100 14 34 10 33 12 34 12 34

2200 12 12 7 11 10 12 10 12

2300 1 6 4 7 3 7 3 7

Total 1028 1031 1087 1085 1064 1064 1064 1064
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Appendfix D  WAPC Checklfist 

 



C1 - Checklist for Lot 803 North Yunderup Road 
 

Item Status Comments/Proposals 
Proposed development   

proposed land uses  Section 1.2 
existing land uses  Section 1.2 
context with surrounds  Section 1.2 

Vehicular access and parking   
access arrangements  Section 2.1 
public, private, disabled parking set 
down / pick up 

 Section 2.1 

Service vehicles (non-residential)   
access arrangements N/A  
on/off-site loading facilities N/A  

Service vehicles (residential)   
rubbish collection and emergency 
vehicle access 

 Section 2.4 

Hours of operation 
(non-residential only) 

N/A  

Traffic volumes   
daily or peak traffic volumes  Section 3.1 to 3.6 
type of vehicles (eg cars, trucks)  Section 2 

Traffic management on frontage 
streets 

 Section 4.1 

Public transport access   
nearest bus/train routes  Section 5 
nearest bus stops/train stations  Section 5 
pedestrian/cycle links to bus 
stops/train station 

 Section 5 

Pedestrian access/facilities   
existing pedestrian facilities within 
the development (if any) 

 Section 6 

proposed pedestrian facilities within 
development 

 Section 6 

existing pedestrian facilities on 
surrounding roads 

 Section 6 

proposals to improve pedestrian 
access 

 Section 6 

Cycle access/facilities   
existing cycle facilities within the 
development (if any) 

 Section 6 

proposed cycle facilities within 
development 

 Section 6 

existing cycle facilities on 
surrounding roads 

 Section 6 

proposals to improve cycle access  Section 6 
   



Site specific issues  None specifically  
Safety issues   

identify issues  Section 7 
remedial measures N/A No safety issues as a result of the 

development identified requiring 
remediation. 

 

       

Proponent’s name Company Signature Date 

Rodney Ding TARSC Pty 
Ltd  23/10/2014 

Transport assessor’s name Company Signature Date 
 



NORTH YUNDERUP STRUCTURE PLAN - APRIL 2016



NORTH YUNDERUP STRUCTURE PLAN - APRIL 2016

engfineerfing servficfing 
report

A.Khosravfi Engfineerfing Servfices

F



  

 
 
Servicing Report 
 
For  
 

 
Proposed Subdivision 
 

 
At  

 
Lot 803 North Yunderup Road – North 
Yunderup 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
A.Khosravi Engineering Services 
Consulting Engineers & Project Managers       
                                
 
10 Sweetman Street                                                                          T: 9364 3520  
Ardross WA 6153                            F:9364 3520 
              M: 043 888 7455 
            E:ak_consulting@hotmail.com 
 
 
 



 

10 Sweetman Street, Ardross WA 6153   Zorostar Pty Ltd   T: (08) 9364 3520 
E: ak_consulting@hotmail.com     ATF The Zorostar Family Trust   F: (08) 9364 3520 
                                                                                           ABN: 40 657 232 266                                    M: 043 888 7455    
    

 
 

A. KHOSRAVI ENGINEERING SERVICES 
CONSULTING ENGINEERS – PROJECT MANAGERS 

 
 

OUR REF: 2586-01 
 
 
 
 
LTKC Civils Pty Ltd  
36 Murray Road 
Welshpool 
WA 6106 
 
 

Attention: Mr David Randall 
 
 
Dear David 
 
 
SERVICING REPORT – 
LOT 803 NORTH YUNDERUP ROAD – NORTH YUNDERUP  
 
This report has been commissioned by LTKC Civil Pty Ltd to detail servicing requirements 
for single residential developments at Lot 803 North Yunderup Rd in North Yunderup (the 
subject site). 
 
SERVICING CAPABILITY  
 
Introduction  
 
The proposed urban development area will be provided with full services in a high standard 
of development. A.Khosravi Engineering Services has provided the following summary of 
engineering requirements. 
The subject site is positioned on the east side of North Yunderup Rd and south of Wilgie 
Creek. The subject site is adjacent to an established residential development on the 
southern boundary of the subject site and Kingfisher Recreation Reserve is within a walking 
distance of the subject site.  
 
Earthworks 
 
The Subject site is a designated flood fringe, located south of Wilgie Creek and east of North 
Yunderup Road and subject to flooding of Wilgie Creek. 
The subject site is fairly flat with topography of site varying from RL of 1.42m to 1.45m AHD 
from the southern portion of the subject site towards Wilgie Creek in a northerly direction. 
Advice from Department of Water dated January 2014 recommended the approximate 100 
ARI flood level of 2.4m AHD should be adopted as the flood level for the subject site 
(Appendix-S1). 
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The minimum habitable floor level should be 0.5m above the 100 ARI flood level to ensure 
adequate flood protection is provided for the future residential buildings.  
 
The subject site will be raised with imported clean compacted sand fill to achieve a minimum 
RL 2.8m AHD to provide adequate flood protection to the future residential buildings in 
compliance with the Department of Water’s requirements 
(See Appendix S6 – SK1). 
 
Roads 
 
Preliminary discussions with Shire of Murray has indicated North Yunderup Road can 
accommodate direct frontage access for a limited number of lots fronting North Yunderup 
Road. It is likely that upgrading and kerbing will be required. To keep with the rural feel of 
North Yunderup Road it would be preferable to upgrade the road with installation of flush 
kerbing and shallow swale drain to accommodate the stormwater drainage requirements.  
All other internal roads will be 6m wide hotmixed pavements with appropriate kerbing on 
each side and piped drainage infrastructure to accommodate the stormwater drainage 
requirements (See Appendix S6, SK1 and SK2). 
 
Stormwater Drainage 
 
Discussions with DoW and Shire of Murray has revealed that stormwater run-off from the 
internal roads of the subject site can be disposed of within the ROS area.  Provided some of 
the stormwater run-off from the internal roads is treated within the subject site prior to 
overflow into ROS area (Appendix-S3, S6, SK1,SK5 and SK6). 
 
It is proposed to collect stormwater drainage run-off from the internal roads via series of 
drainage structures, piped drainage system, discharging into a formed depression within  
the ROS area and two bio-pockets within the subject site, for treatment of 1 in 1  ARI storm 
events. All other storm events larger than 1 in 1 storm events will overflow via overflow 
structures towards Wilige Creek (Appendix S6, SK1, SK2, SK3, SK4 and SK5). 
 
Shallow soakwells will be used within the boundary individual lots to dispose of roof run-off 
and run-off from the impermeable areas. 
 
Sub-soil drainage pipe network with a free flowing outlet is also proposed for the internal 
roads to ensure any rise in ground water can be controlled. The sub-soil drainage pipework 
is placed above the maximum groundwater level (MGL) with free flowing outlet into the bio-
pockets (Appendix – S6, SK4). 
 
Wastewater 
 
The subject site is located within the catchment of existing Kingfisher Drive vacuum Waste 
Water Pumping Station (WWPS). The subject site can be serviced with the extension of 
existing vacuum sewer infrastructure (Appendix-S5). 
 
The existing vacuum sewer mains are located in North Yunderup Road at the intersection of 
Deering Drive and Phillips Way north of Deering Drive. The existing reticulation vacuum 
sewer mains have been designed to be extended to service the subject site. 
 
The existing vacuum sewer main in Phillips Way is 150mm in diameter which would have 
sufficient capacity to service the subject site (See Appendix-S2 and S5). 
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We understand the Water Corporation is proposing to upgrade the existing vacuum pumping 
station to accommodate the additional waste water flow from the subject site. Further 
negotiation will be carried out with Water Corporation so that an actual timeline for upgrading 
of the existing WWPS could be ascertained. 
Sewer easement will be provided at the appropriate time through Lot 200 so the proposed 
vacuum sewer main from the subject land can be connected to the existing infrastructure in 
Phillips Way. Water Corporation has no objection with the provision of temporary easement 
over Lot 200 (See Appendix S2 and S5). 
 
Water Supply 
 
The subject site can be serviced from the existing 200 AC water main located within North 
Yunderup Road (Appendix-S5). 
Ultimately the reticulation within the subject site will need to extend through the future 
development of Lot 200 to the east, connecting into the 150mm main in Phillips Way.  
 
The spinal link between North Yunderup Road and Phillips Way will be 150mm while any 
other mains can be 100mm (See Appendix-S2 and S5). 
 
Power Supply 
 
Stapleton and Associates have advised that there is an existing HV overhead power line 
running along North Yunderup Road which most likely will be required to be placed 
underground at the developer’s expense. The existing LV underground power line in Deering 
Drive can also be extended to service the subject site.  
The subject site can be serviced with the existing Western Power infrastructure within the 
vicinity of the subject site (Appendix-S5). 
 
Telecommunication 
 
The subject site can be serviced by extending the existing Telstra infrastructure within North 
Yunderup Road and Deering Drive to service the subject site (Appendix-S5). 
 
ATCOGas 
 
Currently there is no reticulated gas infrastructure within North Yunderup Road therefore the 
subject site cannot be serviced with gas.  
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SITE CHARACTERISTIC 
 
Topography 
 
The subject site is fairly flat with elevations ranging from 1.4 AHD at the southern boundary 
to 1.45 AHD towards the northern boundary of the site. 
The topographical contours are shown on Appendix- S4 
 
Soil 
 
The environmental geology sheet for the area [2] indicates the site is underlain by estuarine 
and lagoonal deposits consisting of clay, silt and sand. The WAPC Bulletin No 64 November 
2003- Acid Sulphate Soils [3] indicates the potential for acid sulphate generating soil are 
present at the subject site. 
 
The Geotechnical Site Investigation undertaken for Lot 803 North Yunderup Road indicates 
the soil profile contains top soil, sand and silty sand in most of the test pits excavated. 
Groundwater was also encountered in some of the test pits. 
The Geotechnical Report prepared by Brown Geotechnical & Environmental Pty Ltd is 
attached on Appendix S7. 
 
Groundwater 
 
The maximum groundwater level encountered during the investigation was 0.1m AHD. The 
Perth Groundwater Atlas shows the maximum historical groundwater level to also be close 
to the surface. 
 
Groundwater levels are subject to seasonal variation due to temperature and rainfall events 
and may be influenced by local drainage and dewatering. 
 
We trust this information provides an understanding of servicing requirements of the subject 
site and invites you to contact the under signed should you have any inquiries. 
 
 
 
 
Yours faithfully 
A.KHOSRAVI ENGNIEERING SERVICES 
 

Addy Khosravi 
 
Addy Khosravi  MIE Aust CP Eng NPER 
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                 Department of Water Correspondence 
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                                 APPENDIX - S2 
                  Water Corporation Correspondence 
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                         Shire of Murray Correspondence 
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                             Feature Site Survey  
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                      SK1- Subdivision Sketch Plan  
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