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Table of Amendments to Structure Plan

Amendment 
No.

Description of Amendment Date Endorsed 
by Council

Date Endorsed 
by WAPC 

1 Structure Plan amendments:

• Increase in public open space;

• Removal of ‘Grouped Housing’ notation for large lots
in NW & NE corner; and

• Modification to road layout.

23/05/2016 27/06/2016

2 Structure Plan amendment:

• Re-code portion of structure plan from R40 to R20.
- 21/10/2021
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Forward Note

The Lots 1 & 2 Rowley Road Structure Plan was initially approved by the Western Australian Planning 
Commission in June 2012. Amendment No. 1 to the structure plan was endorsed by the Commission on 27 
June 2016. Therefore, please note the structure of this document is as follows:

• Part one: Implementation including latest amendment to the structure plan.

• Part two: Explanatory Section from the approved structure plan.

• Addendum 1: Report for Amendment 2 to the structure plan.
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Executive Summary

This is an updated version of the Lots 1 & 2 Rowley Road Structure Plan which was approved by Western 
Australian Planning Commission (WAPC) on 16 June 2016, as a result of a structure plan amendment 
(Amendment No.1). The structure plan provides guidance for the planning and use of the balance land within 
the structure plan area. 

The structure plan provides for a mix of low and medium density residential land use with public open 
space. Amendment No. 2 to the approved structure plan will re-code a portion of the structure plan area 
in the north-east from R40 to R20. This is primarily in consideration of market demand and planning the 
residual land in the north-east portion of the structure plan. The R20 coding will provide for a handful of 
larger residential lots of around 700m2 - 800m2. These lifestyle size lots will add to the diversity of housing 
accommodation in the development and wider community.

The original structure plan area has been partially developed for urban residential use since its original 
endorsement by WAPC in June 2012. Approximately 60% of the structure plan area has now been subdivided 
for mostly single dwelling (low-medium density) lots, with the balance area the subject of subdivision 
conditional approvals.

The following table is an updated summary of the structure plan which now accounts for Amendment No. 2.

Item Data Section number referenced 
within the Structure Plan Report

Gross Structure Plan Area 11.4474 hectares 1.2

Area of each land use proposed

Zones - Residential 8.25 hectares

1.2

Public Open Space 1.363 hectares (12.5%) 1.3

Estimated Lot Yield 170 lots 1.2

Estimated Number of Dwellings 170 dwellings 1.2

Estimated Residential Density

• dwellings per gross hectare as
per Directions 2031

• dwellings per site hectare as per
Liveable Neighbourhoods

15 dwellings per gross hectare 

20 dwellings per site hectare

1.2

Estimated Population 501 people @ 2.8 people/
household 

1.2
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Part One - Implementation

Structure Plan Area
This Structure Plan shall apply to the land contained within the inner edge of the line denoting the Structure 
Plan boundary on the Structure Plan Map.

Operation
The date the Structure Plan comes into effect is the date the Structure Plan is approved by the Western 
Australian Planning Commission as set out in the Structure Plan - Certification Page.

Staging
Approximately 60% of the structure plan area has now been developed. Future staging will be from east 
to west as an extension of current services within the development.  The residual area in the north-east 
will likely form part of the initial stages of development.  The larger area of public open space in the south 
western area of the Structure Plan is proposed to be created as part of subdivision of lots in the western 
portion. The proposed road widening has already been provided as part of the already developed 60% 
portion of the structure plan area.

Subdivision and Development Requirements

4.1 Land Use & 
Permissibility

The Structure Plan Map outlines the Zones and Reserves applicable within the Structure Plan 
Area and these will guide future subdivision and development of the land. 

Land use permissibility within the Structure Plan Area shall generally be in accordance with 
the corresponding Zone under the Shire of Serpentine Jarrahdale Town Planning Scheme No. 
2 (TPS 2).

4.2 Residential 
Density

1. Residential densities applicable to the Structure Plan Area shall be those residential
densities shown on the Structure Plan Map.

2. The Structure Plan shall provide for a minimum 15 dwellings per site hectare at the
subdivision approval stage.

4.3 Local 
Development 
Plans

1. Local Development Plans (LDP’s) are required to be prepared and implemented pursuant
to the provisions of TPS 2 and the Planning & Development (Local Planning Schemes)
Regulations 2015, for lots with the following site attributes, but not limited to:

i. Lots with direct boundary frontage to an area of Public Open Space;

ii. Lots subject to Noise Attenuation provisions; and

iii.	Lots serviced by a rear laneway (rear-loaded lots).

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

• Urban Water Management Plan (aligning with the Local Water Management Strategy);

• Public Open Space Management Plan/s;

• Acoustic Report (addressing noise impacts from Rowley Road - north).; and

• Bushfire Management Plan.
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Part Two - Explanatory Section Notes

An amendment (Amendment No. 1) to the Lots 1 & 2 Rowley Road Structure Plan was approved by the 
Western Australian Planning Commission on 27 June 2016.

Amendment No. 2 
Amendment No. 2 re-codes a 4,454m2 portion of the structure plan area in the north-east from R40 to R20. 
This land is residual and was formerly proposed as a medium density grouped housing site. However given 
the impacts of transport noise and its location, a reconsideration of the density coding for this area leads to a 
more effective R20 density being a better planning outcome.

Early pre-lodgement consultations were undertaken and these are summarised in Table 1 in Addendum No. 1 
to this structure plan. The Addendum No. 1 report provides the rationale and planning framework to support 
the structure plan amendment.  

As part of the approved structure plan, technical reports and planning rationale were provided with 
the approved structure plan documentation. Rather than duplicate this information, which remains 
relevant (notwithstanding the modifications and updates in this structure plan document), the 
Commission approved Lots 1 & 2 Rowley Road Structure Plan (2016) should be read in conjunction 
with this structure plan report. 

The approved structure plan Part 2 is retained in this Part 2 – Explanatory Section. 

Addendum No. 1 to this structure plan provides supplementary updates, details and planning 
justification for Amendment No. 2 to the approved structure plan.
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SShhiirree  ooff  SSeerrppeennttiinnee  JJaarrrraahhddaallee 
Lots 1 & 2 Rowley Road, Darling Downs 

August 2015 Rev 2.0  9 

PART TWO (EXPLANATORY SECTION) 

1.0 INTRODUCTION 

1.1 Lots 1 & 2 Rowley Road Local Structure Plan 2012 

As part of the WAPC endorsed Lots 1& 2 Rowley Road Local Structure Plan 2012, 
technical reports and planning rationale was provided within the structure plan 
documentation.  Rather than duplicate this information, which remains relevant (other 
than the updates in this SP report), the Lots 1& 2 Rowley Road Local Structure Plan 2012 
report (AAppppeennddiixx  11) should be read in conjunction with this Part Two (Explanatory 
Section).    

The following sections provide supplementary updates, details and justification for the 
proposed modifications to the Lots 1& 2 Rowley Road Local Structure Plan 2012 (herein 
referred to as the “approved SP 2012”). 

Where there is any inconsistency between the 2012 Structure Plan and this document, 
this document prevails. 
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2.0 LOCAL STRUCTURE PLAN UPDATES 

2.1 Summary of modifications to approved SP 2012 

TTaabbllee  11 outlines the proposed variations to the WAPC endorsed Lots 1& 2 Rowley Road 
Local Structure Plan 2012.    

 Table 1.  Proposed modifications to approved SP 2012 

PPrrooppoosseedd  SSPP  
aammeennddmmeennttss  

JJuussttiiffiiccaattiioonn//RRaattiioonnaallee  

Increase in 
public open 
space 

The public open space (POS) in the south-west portion of the SP 
provides a local and district drainage function.  In order to 
provide for adequate water sensitive urban stormwater 
management, an increase in the size of the POS is required.   The 
increase in area of POS is shown on the SP map. 

An updated POS schedule is provided which demonstrates that 
the proposed SP meets the minimum 10% POS provision.    The 
proposed Amended SP now provides for 12.5% POS, as shown in 
section 2.3 of this report, which is above the 10% provision 
provided for in the original SP 2012. 

Removal of 
‘Grouped 
Housing’ 
notation for 
large lots in NW 
& NE corner 

The Proponent proposes to subdivide these large sites as green 
title ‘Single Dwelling’ (rear loaded) laneway lots, which will 
provide a lot yield equivalent to ‘Grouped Housing’.  The 
equivalent lot yield will be achieved through narrow lot product 
(i.e. typically 7.5m frontage).   PPllaann  33 demonstrates how these 
sites can be developed and serviced as single dwelling lots.   
Table 2 in this report demonstrates the change in housing 
product type will not impact on ability to achieve target density 
under Directions 2031. 

Modification to 
road layout 

As a result of the increase in size to the POS area, the original 
road layout in the approved SP 2012 requires modification.  
Under the proposed modifications to the SP, a road interface is 
proposed between new R40 areas and the POS area. 
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2.2 Residential Densities and Yield 

As a result of the above proposed variations to the approved SP 2012, the proposed SP 
ultimately provides for approximately 179 dwellings with a density coding ranging from 
R20, R30 & R40.  The revised dwelling estimate is provided as follows: 

Original Estimated Dwelling Yield (approved SP 2012) 

WAPC 145280 
subdivision application 

185 dwellings 
(includes estimated dwelling yield from grouped housing sites) 

Proposed Estimated Dwelling Yield of modified SP 

WAPC 145280,  
151809 & 462-15 
subdivision & survey 
strata applications 

179 dwellings 

TTaabbllee  22 provides development statistics which can be used to measure the performance 
of the SP (and above subdivision applications) against the key target outcomes of 
Directions 2031 and Liveable Neighbourhoods. 
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TTaabbllee  22  Estimated Development Outcomes for SP 

SSiittee  OOuuttccoommeess  TTaarrggeett  DDeennssiittyy  

Total SP Landholdings Area 11.4474 hectares - 

Area set aside for roads, 
drainage & POS 

3.23 hectares - 

Balance area for residential 
development 

8.21 hectares - 

Estimate ultimate number of 
dwellings  

179 dwellings - 

Estimated number dwellings 
per site hectare1 

22 dwellings/ha LLiivveeaabbllee  NNeeiigghhbboouurrhhooooddss    
12 – 20 dwellings per site hectare for 
standard lot layouts 

20 – 30 dwellings per site hectare for lots 
within proximity to activity centres 

SP target density per gross 
urban hectare2 

16 dwellings/site ha DDiirreeccttiioonnss  22003311    
15 dwellings per gross urban hectare 

Notes for Table 2 

1    Liveable Neighbourhoods definition of site hectare is the area available for residential development  
     excluding roads, non-residential uses, public open space and drainage areas. 
2   Directions 2031 definition of gross urban hectare is the gross area available for urban development 

The SP delivers approximately 18 dwellings per site hectare, which exceeds the Liveable 
Neighbourhoods density expectations for the site’s locational context.   Similarly, the SP delivers 
approximately 16 dwellings per gross urban hectare, which exceeds the target density of 15 
dwellings per gross urban hectare under Directions 2031.   Approximately 501 persons (based on 
average 2.8 persons per dwelling) are expected to live within the SP area. 
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2.3 Public Open Space Schedule 

Table 3 provides an updated POS schedule based on the WAPC approved SP 2012 
POS calculations and updated LWMS (see Hyd2o LWMS Addendum dated 15 October 
2015 AAppppeennddiixx  22), including increase to POS area as provided for in this proposed SP..  
The increased area in POS will primarily be used for 1:100yr stormwater drainage 
storage infrastructure and therefore the added POS area to the SP provides more 
useable POS for active and passive recreation as shown in PPllaann  22. 

2.4 SPP 3.7 ‘Planning in Bushfire Prone Areas’ 

The subject site is affected by Department of Fire and Emergency Services Bushfire 
Prone Mapping as per below extract from DFES database.   Notwithstanding the DFES 
mapping, neighbouring areas to the west and north have been cleared as part of 
urban subdivision and the threat of bushfire from vegetation in these areas has been 
removed.    

The DFES mapping has since not been updated to reflect vegetation clearing.  The 
surrounding semi-rural land uses to the south and west have generally been parkland 
cleared for rural pursuit but still pose some degree of bushfire risk.    

Accordingly Bushfire Attack Level (BAL) Contour Plan Report has been prepared 
demonstrating that the proposed lots in the Structure Plan can be adequately protected 
and developed in accordance with SPP 3.7.   The BAL Assessment is contained in 
AAppppeennddiixx  44. 
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Table 3.  Updated POS Schedule for Lots 1 & 2 Rowley Road Structure Plan 

CCaallccuullaattiioonn  ooff  RReeqquuiirreedd  PPOOSS  PPrroovviissiioonn 

Original Lots 1 & 2 (now subdivided)    TToottaall  SSiittee  AArreeaa  
((hhaa))  

11.447 11.447 

DDeedduuccttiioonnss 

Rowley Road (requirements for regional road widening) 
Dedicated Drainage 
Birrega Living Stream (district main drain) 
DD1 detention basin (1:1yr) 
DD2 detention basin (1:1yr)  

0.371 

0.072 
0.069 
0.051 

TToottaall  DDeedduuccttiioonnss  0.563 

Gross Subdivisible area (total area minus deductions) 10.884 

RReeqquuiirreedd  PPOOSS  ((1100%%))  11..008888  

BBrreeaakkddoowwnn  ooff  PPOOSS  PPrroovviiddeedd  
May comprise: 

- minimum 80 per cent unrestricted POS
- Maximum 20 per cent restricted use POS

0.870 
0.237 1.107 

Public Open Space Contribution 

UUnnrreessttrriicctteedd  PPOOSS  (Non-Drainage Areas > 5yr ARI) 

Local Parks 
Local Park (LP1) central 
Local Park (LP2) south west 

0.176 
1.170 

TToottaall  UUnnrreessttrriicctteedd  PPOOSS  11..334466  

RReessttrriicctteedd  PPOOSS  

1:5yr ARI drainage 
DS1 central 
DS2 south west 

0.01 
0.007 

TToottaall  RReessttrriicctteedd  PPOOSS  00..001177  

TToottaall  PPuubblliicc  OOppeenn  SSppaaccee  pprroovviissiioonn  pprroovviiddeedd  11..33663311  

POS Provision as Percentage of Gross Subdivisible Area (refer to Note 3) (12.5%) 

Table Notes: 

1. Final POS calculations will be subject to detailed survey and approved Urban Water Management Plan.
A minimum of 10% POS land contribution to be provided at Survey Deposited Plan final approval stage.
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STATEMENT OF LIMITATIONS  
Scope of Services 

This environmental site assessment report (“the report”) has been prepared in accordance 
with the scope of services set out in the contract, or as otherwise agreed, between the 
Client and ENV.Australia Pty Ltd (ENV) (“scope of services”).  In some circumstances the 
scope of services may have been limited by a range of factors such as time, budget, 
access and/or site disturbance constraints. 

Reliance on Data  

In preparing the report, ENV has relied upon data, surveys, analyses, designs, plans and 
other information provided by the Client and other individuals and organisations, most of 
which are referred to in the report (“the data”).  Except as otherwise stated in the report, 
ENV has not verified the accuracy or completeness of the data.  To the extent that the 
statements, opinions, facts, information, conclusions and/or recommendations in the 
report (“conclusions”) are based in whole or part on the data, those conclusions are 
contingent upon the accuracy and completeness of the data.  ENV will not be liable in 
relation to incorrect conclusions should any data, information or condition be incorrect or 
have been concealed, withheld, misrepresented or otherwise not fully disclosed to ENV. 

Environmental Conclusions 

In accordance with the scope of services, ENV has relied upon the data and has 
conducted environmental field monitoring and/or testing in the preparation of the report.  
The nature and extent of monitoring and/or testing conducted is described in the report. 

Within the limitations imposed by the scope of services, the monitoring, testing, sampling 
and preparation of this report have been undertaken and performed in a professional 
manner, in accordance with generally accepted practices and using a degree of skill and 
care ordinarily exercised by reputable environmental consultants under similar 
circumstances.  No other warranty, expressed or implied, is made. 
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Report for Benefit of Client 

The report has been prepared for the benefit of the Client and no other party.  ENV 
assumes no responsibility and will not be liable to any other person or organisation for or 
in relation to any matter dealt with or conclusions expressed in the report, or for any loss 
or damage suffered by any other person or organisation arising from matters dealt with or 
conclusions expressed in the report (including without limitation matters arising from any 
negligent act or omission of ENV or for any loss or damage suffered by any other party 
relying upon the matters dealt with or conclusions expressed in the report).  Other parties 
should not rely upon the report or the accuracy or completeness of any conclusions and 
should make their own enquiries and obtain independent advice in relation to such 
matters. 

Other Limitations 

ENV will not be liable to update or revise the report to take into account any events or 
emergent circumstances or facts occurring or becoming apparent after the date of the 
report. 

The scope of services did not include any assessment of the title to or ownership of the 
properties, buildings and structures referred to in the report nor the application or 
interpretation of laws in the jurisdiction in which those properties, buildings and structures 
are located. 
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EXECUTIVE SUMMARY  

ENV. Australia Pty Ltd (ENV) was commissioned by SPM Project Marketing to undertake 
a flora and vegetation assessment for Lots 1 and 2 Hilbert Road, Brookdale. The work 
focussed on determining vegetation communities present, locating Declared Rare and 
Priority Flora and Threatened Ecological Communities, as well as conducting a condition 
assessment of the existing flora.  

A total of 15 families, 29 genera and 34 taxa were recorded in the survey area, of which 
29 were introduced species. No plant taxa gazetted as Declared Rare pursuant to 
subsection (2) of section 23F of the Wildlife Conservation Act (1950) or Priority Flora 
species were located during the field survey. No Endangered or Vulnerable species, 
pursuant to s178 of the Environmental Protection and Biodiversity Conservation Act 
(1999) were located during the survey. 

Native vegetation at the site had been totally cleared and only minimal regrowth of five 
native species was present on the site. The site was dominated by pasture species and 
other weeds. The condition of vegetation at the site was Completely Degraded. 
Consequently, there were no Threatened Ecological Communities found at the site. 

ENV did not find any obvious impediments to development of the site. 
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1 INTRODUCTION  

ENV. Australia Pty Ltd (ENV) was commissioned by SPM Project Marketing to 
undertake a flora and vegetation assessment for Lots 1 & 2 Hilbert Rd, 
Brookdale. The site is predominantly cleared and used for grazing horses.  

Lots 1 & 2 cover an approximate area of 11 ha and have been totally cleared. It is 
our understanding that an assessment of vegetation is required, to examine the 
potential constraints that vegetation on the site may pose for a redevelopment 
application for the site. This document presents the results of this assessment.  

This report comprises a spring Declared Rare and Priority Flora survey as well as 
a general flora and vegetation survey. 

1.1 LOCATION 

Lots 1 & 2 Hilbert Rd are approximately 27 km south-east of Perth in the suburb 
of Brookdale, within the City of Armadale. The site is bound by Rowley Road on 
the south and west sides, by the Rowley Road road-reserve to the north and by 
Hilbert Road on the east side. 

The site is located in the southwest province of Western Australia in the Darling 
Botanical District. This region typically consists of forest country with related 
woodlands and is divided into four subregions or botanic subdistricts.  

Lots 1 & 2 are located within the Swan Coastal Plain Subregion in the Drummond 
Botanical Subdistrict, which consists mainly of the following vegetation 
communities: 

• Banksia Low Woodland on leached sands and Melaleuca Swamps in poorly 
drained areas.  

• Woodland of Tuart (Eucalyptus gomphocephala); and 

• Jarrah (Eucalyptus marginata) and Marri (Corymbia calophylla) on the less 
leached soils (Beard, 1990).  

The climate of this region is Warm Mediterranean, with winter precipitation of 
600-1000 mm and 5-6 dry months per year. 

1.2 DECLARED RARE AND PRIORITY FLORA 

Flora species acquire Declared Rare or Priority conservation status where 
populations are geographically restricted or threatened by local processes. The 
Department of Environment and Conservation (previously CALM) enforces 
regulations under the Wildlife Conservation Act (1950) to conserve Declared 
Rare Flora and protect significant populations. 
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Rare Flora species are gazetted under Subsection 2 of Section 23F of the 
Wildlife Conservation Act (1950) and therefore it is an offence to “take” or 
damage rare flora without Ministerial approval. Section 23F of the Wildlife 
Conservation Act (1950-1980) defines “to take” as to: ‘gather, pick, cut, pull up, 
destroy, dig up, remove or injure the flora or to cause or permit the same to be 
done by any means’.  

Priority Flora are under consideration for declaration as ‘rare flora’, but are in 
urgent need of further survey (Priority One to Three) or require monitoring every 
5-10 years (Priority Four) (see Appendix A for definitions).  

Flora is also classified according to their conservation status at a federal level, 
under the Environmental Protection and Biodiversity Conservation Act, 1999 
(EPBC Act). The EPBC Act is administered by the Department of Environment 
and Heritage.  These categories of classification are summarised in Appendix A. 

1.3 THREATENED ECOLOGICAL COMMUNITIES 

A vegetation community is considered a Threatened Ecological Community 
(TEC) if it is found to fit into one of the following categories: 

• Presumed Totally Destroyed; 

• Critically Endangered; 

• Endangered; or 

• Vulnerable 

The definitions of these categories are described in Appendix B. 

Coordination of threatened species and ecological community conservation is 
carried out by Department of Environment and Conservation’s Nature 
Conservation Division, primarily through the Western Australian Threatened 
Species and Communities Unit (WATSCU). TECs are not protected by State 
Government legislation, however, several Western Australian TECs are listed 
and formally protected under the Commonwealth Environment Protection and 
Biodiversity Conservation Act, 1999 (refer to section 1.4 for further detail about 
listing of TECs). 
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1.4 LISTING OF THREATENED FLORA AND VEGETATION 

The Wildlife Conservation Act provides for taxa of plants and animals to be listed 
as ‘threatened’.  CALM Policy Statements Nos 9 Conservation of threatened flora 
in the wild and 33 Conservation of endangered and specially protected fauna in 
the wild cover this area.  

Threatened flora and vegetation lists are reviewed and changes recommended 
by Department of Environment and Conservation’s Threatened Species Scientific 
Committee.  Ministerial approval is necessary before changes are given legal 
status in a notice in the Government Gazette.   

There is currently no equivalent legislation or formal policy for the protection of 
threatened ecological communities, however, an informal, non-statutory process, 
including advice from a scientific advisory committee, the establishment of the 
threatened ecological communities database, and steps for assigning ecological 
communities to categories of threat, is now in place.  

The Department has been identifying and informally listing threatened ecological 
communities (TECs) for ten years. As of May 2003, 106 ecological communities 
had been entered into the Department's TEC Database. Of these, 21 have been 
endorsed by the Minister for the Environment as Critically Endangered, 17 as 
Endangered, 28 as Vulnerable and three as presumed totally destroyed. The 
remainder are either awaiting endorsement as threatened or are allocated to one 
of five priority lists. Sixteen TECs are now listed under the Commonwealth's 
EPBC Act.  

Any person may nominate an ecological community for listing under the EPBC 
Act, 1999. Nominations are forwarded to the Threatened Species Scientific 
Committee. Once the Committee has conducted an assessment of the 
conservation status of the ecological community, its advice and subsequent 
recommendations are forwarded to the Minister for the Environment and Heritage 
who makes the final decision. The recommendations endorsed by the Minister in 
making a listing decision are provided via the EPBC Act lists. 
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2 SCOPE OF WORKS 

The work focussed on determining vegetation communities present, locating 
Declared Rare and Priority flora and Threatened Ecological Communities, as well 
as conducting a condition assessment of the existing flora. Specifically, this 
comprised: 

• A data base search for Rare and Endangered species and Threatened 
Ecological Communities (TECs) that may occur in the area, by reference to 
Department of Environment and Conservation (previously CALM) and 
Department of Environment and Heritage databases;  

• A flora and vegetation field survey, including the establishment of 10x10m 
quadrats, to determine the presence of any DRF/ TECs; 

• A search for rare and endangered flora contained within the defined area;  

• Identification of any Threatened Ecological Communities (TECs); 

• The review of data collected against criteria established in state and federal 
processes for species conservation;  

• The production of an aerial photograph with vegetation mapping overlaid; and 

• A final report that describes the results from the above, the potential 
constraints that may be posed by the vegetation given the available 
information and recommendations for further work. 
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3 METHODS 

The methodology for the work involved the following key steps: 

PHASE 1 

On the 15th August 2006 a database search request was submitted to the 
Department of Environment and Conservation to obtain a list of Declared Rare 
and Priority Flora species and Threatened Ecological Communities (TECs) that 
occur within the surrounding area of the subject site. The search was within co-
ordinates from 397695E 6434193N to 408695E 6445872N (GDA94) (CALM, 
2006 Department's Threatened (Declared Rare) Flora database).  

PHASE 2 

On the 31st October and 2nd November 2006 an ENV botanist visited the site and 
conducted a vegetation survey by traversing the property on foot. Data was 
collected from a 10 x 10 m quadrat, a photo was taken, the vegetation community 
was described and a condition statement made. 

PHASE 3 

Where field identification of plant taxa was not possible, specimens were 
collected in a systematic manner so that they could be later identified at the West 
Australian Herbarium by comparison with the reference collection and use of 
identification keys. 
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4 RESULTS 

The following results are accurate at the time of report preparation. Flora 
composition changes over time with flora species having specific growing 
periods, especially annuals and ephemerals (some plants lasting for a markedly 
brief time, some only a day or two). For this reason the outcome of future 
botanical surveys undertaken on the properties have the potential to change. 

4.1 DATABASE SEARCH 

A database search of the area resulted in 7 Declared Rare and 30 Priority Flora 
species being identified as potentially occurring in the area.  The species are: 

Table 1: Showing Declared Rare/Priority Flora Species Occurring Within the Site 
Area 

Family Taxa 
Conservation Code: 

FEDERAL 
Conservation 
Code: STATE 

Amaranthaceae Ptilotus sericostachyus subsp. roseus Not Listed 1 

Anthericaceae 
Johnsonia pubescens subsp. 
cygnorum Not Listed 2 

Anthericaceae Thysanotus glaucus Not Listed 4 

Apiaceae 
Eryngium pinnatifidum subsp. 
palustre ms Not Listed 3 

Asteraceae Rhodanthe pyrethrum Not Listed 3 

Asteraceae Trichocline sp.Treeton Not Listed 2 

Byblidaceae Byblis gigantea Not Listed 2 

Centrolepidaceae Centrolepis caespitosa Not Listed 4 

Cyperaceae Lepidosperma rostratum Endangered R 

Cyperaceae Schoenus pennisetis Not Listed 1 

Dilleniaceae Hibbertia montana Not Listed 4 

Droseraceae 
Drosera occidentalis subsp. 
occidentalis Not Listed 4 

Goodeniaceae Anthotium junciforme Not Listed 4 

Menyanthaceae Villarsia submersa Not Listed 4 

Mimosaceae Acacia horridula Not Listed 3 

Mimosaceae Acacia oncinophylla subsp. patulifolia Not Listed 2 

Myrtaceae Calytrix simplex subsp. simplex Not Listed 1 
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Myrtaceae Eucalyptus balanites Endangered R 

Myrtaceae Verticordia lindleyi subsp. lindleyi Not Listed 4 

Myrtaceae Verticordia plumosa var. pleiobotrya Endangered R 

Orchidaceae Caladenia huegelii Endangered R 

Orchidaceae Caladenia longicauda subsp. clivicola Not Listed 4 

Orchidaceae Diuris purdiei Endangered R 

Orchidaceae Drakaea elastica Endangered R 

Orchidaceae Drakaea micrantha Vulnerable R 

Orchidaceae Thelymitra magnifica Not Listed 3 

Papilionaceae Aotus cordifolia Not Listed 3 

Papilionaceae Gastrolobium alternifolium Not Listed 3 

Papilionaceae Jacksonia sericea Not Listed 4 

Proteaceae 
Dryandra kippistiana var. 
paenepeccata Not Listed 3 

Proteaceae Grevillea thelemanniana Not Listed 4 

Proteaceae Hakea tuberculata Not Listed 3 

Proteaceae Petrophile filifolia subsp. laxa Not Listed 2 

Proteaceae Synaphea odocoileops Not Listed 1 

Restionaceae Apodasmia ceramophila Not Listed 2 

Stackhousiaceae Tripterococcus paniculatus Not Listed 1 

Stylidiaceae Stylidium longitubum Not Listed 3 

 

The CALM database search showed that there are five TECs within a five 
kilometre radius of the survey site (The information supplied by the Department 
of Conservation and Land Management is only an indication of the TECs that 
may be present). The five TECs are: 

• SCP3a: Corymbia calophylla - Kingia australis woodlands on heavy 
soils, Swan Coastal Plain is listed as Critically Endangered by the WA 
Threatened Species and Communities Unit – endorsed by the Minister for the 
Environment, and listed as Endangered under the Environmental Protection 
and Biodiversity Conservation (EPBC) Act (1999). 

• SCP3c: Corymbia calophylla - Xanthorrhoea preissii woodlands and 
shrublands, Swan Coastal Plain is listed as Critically Endangered by the 
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WA Threatened Species and Communities Unit – endorsed by the Minister 
for the Environment, and listed as Endangered under the EPBC Act (1999). 

• SCP20b: Banksia attenuata and/or Eucalyptus marginata woodlands of 
the eastern side of the Swan Coastal Plain is listed as Endangered by the 
WA Threatened Species and Communities Unit – endorsed by the Minister 
for the Environment, however, is not listed under the EPBC Act (1999). 

• SCP08: Herb rich shrublands in clay pans is listed as Vulnerable by the 
WA Threatened Species and Communities Unit – endorsed by the Minister 
for the Environment, however, is not listed under the EPBC Act (1999). 

• SCP10a: Shrublands on dry clay flats is listed as Endangered by the WA 
Threatened Species and Communities Unit – endorsed by the Minister for the 
Environment, however, is not listed under the EPBC Act (1999). 

See Appendix B for the definitions of Threatened Ecological Community 
conservation categories. 

4.2 FIELD SURVEY 

4.2.1 Flora 

A total of 15 families, 29 genera and 34 taxa were recorded in the survey area, of 
which 29 were introduced species (see Appendix C).  

The dominant plant families recorded from the survey were as follows: 

• Poaceae 

• Boraginaceae 

• Asteraceae, and 

• Papilionaceae. 

To successfully record all species from an area surveys should be undertaken 
several times throughout the year. The majority of species occur through spring, 
however there are some species that occur at different times of year, for 
example, RESTIONACEAE and CYPERACEAE families flower in autumn.  

4.2.2  Rare and Priority Flora 

No plant taxa gazetted as Declared Rare pursuant to subsection (2) of section 
23F of the Wildlife Conservation Act (1950) or Priority Flora species (Atkins, 
2006) were located during the field survey.  

No Endangered or Vulnerable species, pursuant to s178 of the Environmental 
Protection and Biodiversity Conservation Act, 1999 were located during the 
survey. 
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4.2.3 Vegetation 

The native vegetation at the site had been totally cleared and replaced by 
pasture species and weeds. Only five native species remained at the site (Refer 
to Appendix D for site photos).  

4.2.4 Vegetation Condition 

The condition of vegetation throughout the site was Totally Degraded, with few 
native species remaining and the site dominated by very aggressive weeds. 

The condition scale commonly used in the Perth metropolitan area and Bush 
Forever, Keighery B. J. 1994, was used for this assessment due to it providing a 
standardised scaling system that is widely known by government agencies. The 
definition of the condition scales are in Appendix E. 

4.2.5 Introduced Species 

The Environmental Weed Strategy for Western Australia contains criteria for the 
assessment and ranking of weeds in terms of their environmental impact on 
biodiversity. These criteria are as follows:  

• Invasiveness – ability to invade bushland in good to excellent condition or 
ability to invade waterways. (Score as yes or no). 

• Distribution – wide current or potential distribution including consideration 
of known history of wide spread distribution elsewhere in the world. (Score 
as yes or no). 

• Environmental Impacts – ability to change the structure, composition and 
function of ecosystems.  In particular an ability to form a monoculture in a 
vegetation community. (Score as yes or no). 

The rating of each weed is determined by the following scoring system: 

• High - a weed species would have to score yes for all three criteria.  Rating 
a weed species as high would indicate prioritising this weed for control 
and/or research i.e. prioritising funding to it. 

• Moderate -a weed species would have to score yes for two of the above 
criteria. Rating a weed species as moderate would indicate that control or 
research effort should be directed to it if funds are available, however it 
should be monitored (possibly a reasonably high level of monitoring). 

• Mild – a weed species scoring one of the criteria.  A mild rating would 
indicate monitoring of the week and control where appropriate. 

• Low – a weed species would score none of the criteria.  A low ranking 
would mean that this species would require a low level of monitoring.   
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The table below contains the dominate weed species identified during the field 
survey with their ratings and criteria according to the Environmental Weed 
Strategy. 

Table 2: Dominant Weed Species Identified 

Taxon Common Name Criteria 

  Rating Invasiveness Distribution Impacts 

*Lolium rigidum Annual rye grass Moderate Yes Yes No 

*Arctotheca calendula Cape weed Moderate Yes Yes No 

*Lotus subbiflorus Hairy birdsfoot trefoil Low No No No 

*Echium plantagineum Patterson’s curse TBA    

 

Plants may be “declared” by the Agriculture Protection Board under the 
Agriculture and Related Resources Protection Act, 1979. Declared Plants are 
gazetted under 5 categories (P1 – P5), which define the action required. The 
category may apply to the whole state, districts, individual properties or even 
paddocks. If a plant is declared, all landholders are obliged to control that plant 
on their properties. (Department of Agriculture, 2004). 

There were three Declared Plant species found within the study area. These 
were: 

• *Echium plantagineum (declared P1 for the whole of the state), 

• *Gomphocarpus fruticosus (not declared within the Perth metropolitan area, 
and  

• *Moraea miniata (declared P1 for the whole of the state). 

Category P1 prohibits movement. The movement of plants or their seeds is 
prohibited within the State. This prohibits the movement of contaminated 
machinery and produce including livestock and fodder. 
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5 DISCUSSION 

The subject site does not support any Declared Rare Flora taxa pursuant to 
subsection (2) of section 23F of the Wildlife Conservation Act (1950) or Priority 
Flora species (Department of Environment and Conservation 2006). The survey 
was conducted during spring to maximise the opportunity for the full suite of 
potential species (ephemerals/ annuals) to emerge. Therefore this site is unlikely 
to support any flora taxa of significance as the survey was conducted at the 
appropriate time of year. 

Lots 1 & 2 Hilbert Road comprise a relatively small area of cleared land in Totally 
Degraded condition with almost no native species remaining. 
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6 CONCLUSIONS AND RECOMMENDATIONS 

It is concluded that: 

• Lots 1 & 2 Hilbert Road contain 34 flora taxa, of which 5 are native; 

• No DRF or Priority Flora taxa appear to occur at the site. This survey was 
conducted at the appropriate time of year therefore this statement can be 
made with a high level of reliability; 

• No Threatened Ecological Communities occur at the site, which has been 
totally cleared; and 

• The condition of vegetation across the site is Totally Degraded, with little 
native vegetation remaining, and the presence of weedy pasture species; 

ENV considers that the proposed development application can be submitted, 
given the results of the above.  

Birriga drain passes through Lot 2. This is a Main Drain so it is recommended 
that the Water Corporation be contacted regarding any planning constraints 
surrounding this drain. 
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APPENDIX A 
Definition of Rare and Priority Flora Species 

(Department of Conservation and Land Management, 2003) 
 
Conservation 

Code 
Category 

R Declared Rare Flora- Extant Taxa 

“Taxa which have been adequately searched for and are deemed to 
be in the wild either rare, in danger of extinction, or otherwise in need 
of special protection and have been gazetted as such” 

X Declared Rare Flora – Presumed Extinct Taxa 

Taxa which have not been collected, or otherwise verified, over the 
past 50 years despite thorough searching, or of which all known wild 
populations have been destroyed more recently, and have been 
gazetted as such. 

P1 Priority One- Poorly Known Taxa 

“Taxa which are known from one or a few (generally <5) populations 
which are under threat, either due to small population size, or being 
on lands under immediate threat, e.g. road verges, urban areas, 
farmland, active mineral leases, etc., or the plants are under threat, 
e.g. from disease, grazing by feral animals, etc. May include taxa with 
threatened populations on protected lands. Such taxa are under 
consideration for declaration as ‘rare flora’, but urgently need further 
survey.” 

P2 Priority Two- Poorly Known Taxa 

“Taxa which are known from one or a few (generally <5) populations, 
at least some of which are not believed to be under immediate threat 
(i.e. not currently endangered). Such taxa are under consideration for 
declaration as ‘rare flora’, but urgently need further survey.” 

P3 Priority three- Poorly Known Taxa 

“Taxa which are known from several populations, and the taxa are 
not believed to be under immediate threat (i.e. not currently 
endangered), or known populations being large, and either 
widespread or protected. Such taxa are under consideration for 
declaration as ‘rare flora’ but need further survey.” 

P4 Priority Four- Rare Taxa 

“Taxa which are considered to have been adequately surveyed and 
which, whilst being rare (in Australia), are not currently threatened by 
any identifiable factors. These taxa require monitoring every 5-10 
years.” 
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APPENDIX A 

Categories of Threatened Flora Species 
(Environmental Protection and Biodiversity Conservation Act, 1999) 

 

Category Code Category 

Ex 
 

Extinct 

Taxa which at a particular time if, at the time, there is no reasonable 
doubt that the last member of the species has died. 

ExW Extinct in the wild 

Taxa which is known only to survive in cultivation, in captivity or as a 
naturalised population well outside its past range; or it has not been 
recorded in its known and/or expected habitat, at appropriate 
seasons, anywhere in its past range, despite exhaustive surveys 
over a time frame appropriate to its life cycle and form. 

CE Critically Endangered 

Taxa which at a particular time, it is facing an extremely high risk of 
extinction in the wild in the immediate future, as determined in 
accordance with the prescribed criteria. 

E Endangered 

Taxa which is not critically endangered and it is facing a very high 
risk of extinction in the wild in the medium-term future, as determined 
in accordance with the prescribed criteria. 

V Vulnerable 

Taxa which is not critically endangered or endangered and is facing 
a high risk of extinction in the wild in the medium-term future, as 
determined in accordance with the prescribed criteria. 

CD Conservation Dependent 

Taxa which at a particular time if, at that time, the species is the 
focus of a specific conservation program, the cessation of which 
would result in the species becoming vulnerable, endangered or 
critically endangered within a period of 5 years. 
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APPENDIX B 
Definitions of Threatened Ecological Communities 

 
Presumed Totally Destroyed (PD) 

An ecological community will be listed as presumed totally destroyed if there are no recent 
records of the community being extant and either of the following applies (A or B); 

A) Records within the last 50 years have not been confirmed despite thorough 
searches or known or likely habitats or 

B) All occurrences recorded within the last 50 years have since been destroyed. 

Critically Endangered (CR) 

An ecological community will be listed as Critically Endangered when it has been 
adequately surveyed and is found to be facing an extremely high risk of total destruction in 
the immediate future. This will be determined on the basis of the best available 
information, by it meeting any one or more of the following criteria (A, B or C): 

A) The estimated geographic range, and/or total area occupied, and/or number of 
discrete occurrences since European settlement have been reduced by at least 
90% and either or both of the following apply (i or ii) 

i) geographic range, and/or total area occupied and/or number of discrete 
occurrences are continuing to decline such that total destruction of the 
community is imminent (within approximately 5 years) 

ii) modification throughout its range is continuing such that in the immediate 
future (within approximately 5 years) the community is unlikely to be capable 
of being substantially rehabilitated. 

B) Current distribution is limited, and one or more of the following apply (i, ii or iii): 

i) geographic range and/or number of discrete occurrences, and/or area 
occupied is highly restricted and the community is currently subject to known 
threatening processes which are likely to result in total destruction 
throughout its range in the immediate future (within approximately 5 years) 

ii) there are very few occurrences, each of which is small and/or isolated and 
extremely vulnerable to known threatening processes 

iii) there may be many occurrences but total area is very small and each 
occurrence is small and/or isolated and extremely vulnerable to known 
threatening processes 
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C) The ecological community exists only as highly modified occurrences which may 
be capable of being rehabilitated if such work begins in the immediate future 
(within approximately 5 years) 

Endangered (EN) 

An ecological community will be listed as Endangered when it has been adequately 
surveyed and is not Critically Endangered but is facing a very high risk of total destruction 
in the near future. This will be determined on the basis of the best available information, 
by it meeting any one or more of the following criteria (A, B or C): 

A) The estimated geographic range, and/or total area occupied, and/or number of 
discrete occurrences since European settlement have been reduced by at least 
70% and either or both of the following apply (i or ii) 

i) geographic range, and/or total area occupied and/or number of discrete 
occurrences are continuing to decline such that total destruction of the 
community is likely in the short term (within approximately 10 years) 

ii) modification throughout its range is continuing such that in the short term 
future (within approximately 10 years) the community is unlikely to be 
capable of being substantially restored or rehabilitated. 

B) Current distribution is limited, and one or more of the following apply (i, ii or iii): 

i) geographic range and/or number of discrete occurrences, and/or area 
occupied is highly restricted and the community is currently subject to known 
threatening processes which are likely to result in total destruction 
throughout its range in the short term future (within approximately 10 years) 

ii) there are very few occurrences, each of which is small and/or isolated and 
extremely vulnerable to known threatening processes 

iii) there may be many occurrences but total area is very small and each 
occurrence is small and/or isolated and extremely vulnerable to known 
threatening processes 

C) The ecological community exists only as highly modified occurrences which may 
be capable of being rehabilitated if such work begins in the short term future 
(within approximately 10 years). 

SJS TRIM - IN12/8716



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

90

SPM PROJECT MARKETING – Flora and vegetation survey Lots 1 & 2 Hilbert Road Brookdale 
 

 
06.149 RP001 Final.doc    

Vulnerable (VU) 

An ecological community will be listed as Vulnerable when it has been adequately 
surveyed and is not Critically Endangered or Endangered but is facing a high risk of total 
destruction in the medium to long term future. This will be determined on the basis of the 
best available information, by it meeting any one or more of the following criteria (A, B or 
C): 

A) The ecological community exists largely as modified occurrences which are likely 
to be capable of being substantially restored or rehabilitated. 

B) The ecological community can be modified or destroyed and would be vulnerable 
to threatening processes, is restricted in area and/or range and/or is only found at 
a few locations. 

C) The ecological community may still be widespread but is believed likely to move 
into a category of higher threat in the medium to long term future because of existing or 
impending threatening processes. 
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*: denotes introduced species

FAMILY TAXA
Asclepidaceae * Gomphocarpus fruticosus
Asteraceae * Arctotheca calendula
Asteraceae * Cotula coronopifolia
Asteraceae * Hypochaeris radicata
Asteraceae * Sonchus oleraceus
Boraginaceae * Echium plantagineum
Caryophyllaceae * Spergula arvensis
Cyperaceae Baumea articulata
Cyperaceae Lepidosperma longitudinale
Geraniaceae * Erodium cicutarium
Haemodoraceae Haemodorum simplex
Iridaceae * Moraea miniata
Iridaceae * Romulea rosea
Juncaceae Juncus kraussii
Juncaceae * Juncus sp.
Lobeliaceae * Monopsis debilis
Lythraceae * Lythrum hyssopifolia
Myrtaceae Eucalyptus rudis
Myrtaceae * Eucalyptus spp. (planted)
Papillionaceae * Lotus subbiflorus
Poaceae * Avena barbata
Poaceae * Avena sativa
Poaceae * Briza maxima
Poaceae * Briza minor
Poaceae * Cynodon dactylon
Poaceae * Ehrharta calycina
Poaceae * Ehrharta longiflora
Poaceae * Hordeum leporinum
Poaceae * Lolium rigidum
Poaceae * Pennisetum clandestinum
Poaceae * Polypogon monspeliensis
Poaceae * Stenotaphrum secundatum 
Poaceae * Vulpia myuros
Polygonaceae * Rumex sp.

FLORA SPECIES LIST
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Photo 1. Site of Quadrat 1 
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BUSH FOREVER CONDITION 

SCALES 
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APPENDIX C 
Vegetation Condition Scales commonly used in Perth Metropolitan Region 

(Bush Forever) 
Condition scale used in BUSH FOREVER 

VOL 2, from Keighery BJ (1994) 
Condition scale used to derive Keighery BJ 

(1994) and Connell (1995) after Trudgen (1991) 
Condition scale used in PEP MAPPING 

after Connell (1995) 

Pristine (1) 
Pristine or nearly so, no obvious signs of 
disturbance 

Excellent (E) 
Pristine or nearly so, no obvious signs of damage 
caused by the activities of European man. 

No equivalent unit. 

Excellent (2) 
Vegetation structure intact, disturbance affecting 
individual species and weeds are non-aggressive 
species. 

Very Good (VG) 
Some relatively slight signs of damage caused by 
the activities of European man. 
For example, some signs of damage to tree 
trunks caused by repeated fires and the 
presence of some relatively non-aggressive 
weeds such as Ursinia anthemoides or Briza 
species, or occasional vehicle tracks.  

Very Good (VG) 
Evidence of localised low level damage to otherwise 
healthy bush.  Seedling recruitment and generally 
healthy population size (age/stage) structure 
apparent.  Weed and grazing damage is confined 
(<20% of area). Some modification to vegetation 
structure due to changes in fire regimes may be 
apparent.  Evidence of logging or firewood collection 
may be found.  High likelihood that vegetation 
structure and species richness can be maintained. 

Very Good (3) 
Vegetation structure altered, obvious signs of 
disturbance. 
For example, disturbance to vegetation structure 
caused by repeated fires, the presence of some 
more aggressive weeds, dieback, logging and 
grazing. 

Good (G) 
More obvious signs of damage caused by the 
activities of European man, including some 
obvious impact on the vegetation structure such 
as caused by low levels of grazing or by selective 
logging.  Weeds as above, possibly plus some 
more aggressive ones. 

Good (g) 
Evidence of localised high level damage to otherwise 
low level damaged bush. 
Recruitment is localised and the populations of some 
species may be senescent.  Weed and grazing 
damage is apparent in 20-50% of the area.  
Modification to vegetation structure due to changes 
in fire regimes may be apparent.  Localised gall and 
parasitic plant damage may be apparent.  Evidence 
of logging or firewood collection.  Moderate likelihood 
that vegetation structure and species richness can 
be maintained. 

Good (4) 
Vegetation structure significantly altered by very 
obvious signs of multiple disturbance.  Retains 
basic vegetation structure or ability to regenerate 
it.   
For example, disturbance to vegetation structure 
caused by very frequent fires, the presence of 
some very aggressive weeds at high density, 
partial clearing, dieback and grazing. 

Poor (P) 
Still retains basic vegetation structure or ability to 
regenerate to it after very obvious impacts of 
activities of European man such as grazing or 
partial clearing (chaining) or very frequent fires.  
Weeds as above, probably plus some more 
aggressive ones such as Ehrharto species. 

Poor (p) 
Widespread high level damage.  Recruitment is 
disrupted and most woody species appear 
senescent.  Weed and grazing damage may be 
apparent throughout >50% of the area.  Modification 
to vegetation structure due to changes in fire regimes 
may be apparent.  Locally some vertical strata are 
absent.  Gall and mistletoe damage apparent.  
Evidence of logging or firewood collection. Low 
likelihood that vegetation structure and species 
richness can be maintained or re-established. 

Degraded (5) 
Basic vegetation structure severely impacted by 
disturbance.  Scope for regeneration but not to a 
state approaching good condition without 
intensive management. 
For example, disturbance to vegetation structure 
caused by very frequent fires, the presence of 
very aggressive weeds, partial clearing, dieback 
and grazing. 

Very Poor (VP) 
Severely impacted by grazing, fire, clearing or a 
combination of these activities.  Scope for some 
regeneration but not to a state approaching good 
condition without intensive management.  Usually 
with a number of weed species including 
aggressive species. 

Very Poor (p) 
Widespread high level damage.  Recruitment is 
disrupted and most species appear senescent.  
Weed and grazing damage apparent throughout the 
area.  Modification to vegetation structure due to 
changes in fire regimes apparent.  Widespread loss 
of vertical strata.  Gall and mistletoe damage 
apparent.  Evidence of logging or firewood collection. 
Little to no likelihood that vegetation structure and 
species richness can be re-established. 

Completely Degraded (6) 
The structure of the vegetation is no longer intact 
and the area is completely or almost completely 
without native species.  These areas are often 
described as ‘parkland cleared’ with the flora 
comprising weed or crop species with isolated 
native trees or shrubs. 

Completely Degraded (D) 
Area that are completely or almost completely 
without native species in the structure of their 
vegetation, i.e. areas that are cleared or 
‘parkland cleared’ with their flora comprising 
weed or crop species with isolated native trees or 
shrubs. 

Not used – does not apply to bushland. 

06.215 RP001 Appendix C 
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QUADRAT DATA SHEET 
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06.149 QUADRAT 1.doc 

QUADRAT 1 

 

SPECIES PRESENT HEIGHT (cm) % COVER 

*Echium plantagineum 55 43 

*Lotus subbiflorus 20 50 

*Lolium rigidum 30 5 

*Vulpia myuros 20 1 

*Romulea rosea 10 <1 

*Hypochaeris radicata 25 <1 

*Briza minor 25 <1 

*Arctotheca calendula 20 <1 

*Monopsis debilis 6 <1 

 

Litter cover: 2% Date: 2/11/2006 GPS Datum: AUS84 

Easting:  403069 mE 

Northing:  6438925 mN 

Litter type: 

leaves 2%  

Topography: flat 

Outcrop: nil 

 

Rocks: n/a 

 

Bare ground: <1% 

Soil Type: clay loam Age since fire: unknown 

Soil colour: brown 

Aspect: n/a 

Disturbance: High 

Vegetation Description:  Pasture (totally cleared) 
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Terranovis 

 

Lots 1 and 2 Rowley Road, Darling Downs
Local Water Management Strategy

 March 2012 

SJS TRIM - IN12/8716



101



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

102



103



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

104



105



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

106



107



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

108



109



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

110



111



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

112



113



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

114



115



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

116



117



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

118



119



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

120



121



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

122



123



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

124



125



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

126



127



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

128



129



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

130



131



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

132



133



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

134



135



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

136



137



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

138



139



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

140



141



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

142

SJS TRIM - IN12/8716



143

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 1

:S
ite

 C
on

te
xt

 P
la

n

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
70

,0
00

Te
rra

no
vi

s
Lo

ts
 1

 a
nd

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

144

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 2

:E
nv

iro
nm

en
ta

l M
ap

pi
ng

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
5,

00
0

Te
rra

no
vi

s
Lo

ts
 1

 a
nd

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



145

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 3

: B
ur

ea
u 

of
 M

et
eo

ro
lo

gy
 R

ai
nf

al
l D

at
a

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
10

0,
00

0
Te

rra
no

vi
s

Lo
ts

 1
 a

nd
 2

 R
ow

le
y 

R
d,

 D
ar

lin
g 

D
ow

ns
: L

W
M

S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

146

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 4

: S
ur

fa
ce

 G
eo

lo
gy

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
5,

00
0

Te
rra

no
vi

s
Lo

ts
 1

 a
nd

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



147

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 5

: S
ur

fa
ce

 D
ra

in
ag

e

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
8,

00
0

Te
rra

no
vi

s
Lo

ts
 1

 a
nd

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

148

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 6

: C
at

ch
m

en
t A

re
a 

of
 B

irr
eg

a 
M

ai
n 

D
ra

in

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
25

,0
00

Te
rra

no
vi

s
Lo

ts
 1

 a
nd

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



149

N
O

TE
: m

bn
s 

- m
et

re
s 

be
lo

w
 n

at
ur

al
 s

ur
fa

ce

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 7

: G
ro

un
dw

at
er

 M
ap

pi
ng

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
5,

00
0

Te
rra

no
vi

s
Lo

ts
 1

 a
nd

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

150

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 8

: A
ci

d 
Su

lp
ha

te
 S

oi
ls

 M
ap

pi
ng

Jo
b 

N
o.

 J
42

64
Sc

al
e:

1:
5,

00
0

Te
rra

no
vi

s
Lo

ts
 1

 a
nd

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



151

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

152



153

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 1

1:
 X

P-
St

or
m

 M
od

el
lin

g 
R

es
ul

ts
 5

 Y
ea

r S
to

rm
 E

ve
nt

Jo
b 

N
o.

 J
42

64
Te

rra
no

vi
s

Lo
ts

 1
 a

nd
 2

 R
ow

le
y 

R
d,

 D
ar

lin
g 

D
ow

ns
: L

W
M

S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

154

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
2

Fi
gu

re
 1

2:
 X

P-
St

or
m

 M
od

el
lin

g 
R

es
ul

ts
 1

00
 Y

ea
r S

to
rm

 E
ve

nt

Jo
b 

N
o.

 J
42

64
Te

rra
no

vi
s

Lo
ts

 1
 a

nd
 2

 R
ow

le
y 

R
d,

 D
ar

lin
g 

D
ow

ns
: L

W
M

S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



155

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
1

Fi
gu

re
 1

3:
 P

ro
po

se
d 

Fl
oo

d 
A

tte
nu

at
io

n 
A

re
a 

an
d 

B
irr

eg
a 

M
ai

n 
D

ra
in

 C
ro

ss
 

Se
ct

io
n

Jo
b 

N
o.

 J
42

64
N

ot
 to

 S
ca

le
Te

rra
no

vi
s

Lo
ts

 1
 &

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

156

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



157

©
  C

O
P

Y
R

IG
H

T 
JI

M
 D

A
V

IE
S

 &
 A

S
S

O
C

IA
TE

S
 P

TY
. L

TD
. 2

01
1

Fi
gu

re
 1

5:
 S

ub
so

il 
D

ra
in

ag
e 

Sc
he

m
at

ic

Jo
b 

N
o.

 J
42

64
Te

rra
no

vi
s

Lo
ts

 1
 &

 2
 R

ow
le

y 
R

d,
 D

ar
lin

g 
D

ow
ns

: L
W

M
S

S
JS

 T
R

IM
 - 

IN
12

/8
71

6



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

158

APPENDIX A 

Local Water Management Strategy  
Checklist for Developers 
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APPENDIX B 
 

WA Stormwater Management Objectives,  
Principles and Delivery Approach (DoW 2007) 

& Decision Process for Stormwater Management in 
WA (DoE & SRT, 2005) 
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Western Australian Stormwater Management Objectives

Water Quality
To maintain or improve the surface and groundwater quality within the development areas
relative to pre development conditions.

Water Quantity
To maintain the total water cycle balance within development areas relative to the pre
development conditions.

Water Conservation
To maximise the reuse of stormwater.

Ecosystem Health
To retain natural drainage systems and protect ecosystem health.

Economic Viability
To implement stormwater management systems that are economically viable in the long term.

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

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

Social Values
To ensure that social, aesthetic and cultural values are recognised and maintained when
managing stormwater.

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

Western Australian Stormwater Management Principles

� Incorporate water resource issues as early as possible in the land use planning process.

� Address water resource issues at the catchment and sub-catchment level.

� Ensure stormwater management is part of total water cycle and natural resource
management.

� Define stormwater quality management objectives in relation to the sustainability of the
receiving environment.

� Determine stormwater management objectives through adequate and appropriate community
consultation and involvement.

� Ensure stormwater management planning is precautionary, recognises inter-generational
equity, conservation of biodiversity and ecological integrity.

� Recognise stormwater as a valuable resource and ensure its protection, conservation and
reuse.

� Recognise the need for site specific solutions and implement appropriate non-structural and
structural solutions.
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Stormwater Delivery Approach for WA
Protect water quality
Stormwater remains clean and retains its high value

Implement best management practice on-site.
Implement non-structural controls, including education and awareness programs.
Install structural controls at source or near source.
Use in-system management measures.
Undertake regular and timely maintenance of infrastructure and streetscapes.

Protect infrastructure from flooding and inundation
Stormwater runoff from infrequent high intensity rainfall events is safely stored and conveyed

Safe passage of excess runoff from large rainfall events towards watercourses and wetlands.
Store and detain excess runoff from large rainfall events in parks and multiple use corridors.
Safely convey excessive groundwater to the nearest watercourse.

Minimise runoff
Slow the migration of rainwater from the catchment and reduce peak flows

Retain and infiltrate rainfall within property boundaries.
Use rainfall on-site or as high in the catchment as possible.
Maximise the amount of permeable surfaces in the catchment.
Use non-kerbed roads and carparks.
Plant trees with large canopies over sealed surfaces such as roads and carparks.

Maximise local infiltration
Fewer water quality and flooding problems

Minimise impervious areas.
Use vegetated swales.
Use soakwells and minimise use of piped drainage systems.
Create vegetated buffer and filter strips.
Recharge the groundwater table for local bore water use.

Make the most of nature’s drainage
Cost effective, safe and attractive alternatives to pipes and drains

Retain natural channels and incorporate into public open space.
Retain and restore riparian vegetation to improve water quality through bio-filtration.
Create riffles and pools to improve water quality and provide refuge for local flora and fauna.
Protect valuable natural ecosystems.
Minimise the use of artificial drainage systems.

Minimise changes to the natural water balance
Avoid summer algal blooms and midge problems and protect our groundwater resources

Retain seasonal wetlands and vegetation.
Maintain the natural water balance of wetlands.
No direct drainage to Conservation Category Wetlands or their buffers, or to other conservation value wetlands or
their buffers, where appropriate.
Recharge groundwater by stormwater infiltration.

Integrate stormwater treatment into the landscape
Add value while minimising development costs

Public open space systems incorporating natural drainage systems.
Water sensitive urban design approach to road layout, lot layout and streetscape.
Maximise environmental, cultural and recreational opportunities.

Convert drains into natural streams
Lower flow velocities, benefit from natural flood water storage and improve waterway ecology

Create stable streams, with a channel size suitable for 1 in 1 year ARI rainfall events, equivalent to a bankfull flow.
Accommodate large and infrequent storm events within the floodplain.
Create habitat diversity to support a healthy, ecologically functioning waterway.

Note: Selection of appropriate methods should be determined by site conditions.
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1. Is the proposal completely or partly within a known contaminated site (i.e. a contaminated site listed on the contaminated sites register, or identified through adequate field investigations) 
or high acid sulfate soil risk area?

2. Does the soil or groundwater contain highly elevated nutrient levels? A definition for highly elevated nutrient levels has not been provided, as nutrient breakthrough is highly variable and 
is dependent on the soil type (e.g. organic, clay and iron oxyhydroxide content) and local wetting and drying cycles.

Less than and up to 1 year ARI events

Generally, rainfall from 1 year average recurrence interval (ARI) events should be
retained or detained on-site (i.e. as high in the catchment and as close to the source as
possible), unless it can be clearly demonstrated that achievement of this objective is
impractical due to site conditions.
Generally, for detention systems, preserve the pre-development 1 year ARI peak
discharge rate. Use best management practices (structural and non-structural) to treat
water quality.

1. Any proposals to control the seasonal or long-term maximum groundwater levels through a Controlled Groundwater Level (CGL) approach shall demonstrate through adequate field 
investigations, to the satisfaction of the Department of Environment, that local and regional environmental impacts are adequately managed.

2. The CGL may be defined as the controlled (i.e. modified) groundwater level (measured in metres Australian Height Datum) at which the DoE will permit drainage inverts to be set. The 
CGL must be based on local and regional environmental water requirements, determined in accordance with the Environmental Water Provisions Policy for Western Australia (WRC, 
2000) and the Urban Development and Determination of Ecological Water Requirements of Groundwater Dependent Ecosystems (DoE, in preparation). 

3. Where appropriate, field investigations must be undertaken to identify acid sulfate soils (ASS). Any reduction in groundwater level should not expose ASS to the air, as this may cause 
groundwater contamination. Refer to the ASS Guideline Series, including Identification and Investigation of Acid Sulfate Soils (DoE, 2004). If field investigations identify ASS, seek 
further advice from DoE.

1. Retain and restore waterways and wetlands. For waterways, the approach should be consistent with the River Restoration Manual (WRC, 1999-2003), Draft Waterways WA - A Policy for 
Statewide Management of Waterways in Western Australia (WRC, 2000), Foreshore Policy 1 - Identifying the Foreshore Area (WRC, 2002) and, in the Swan and Canning Catchments, the
Environmental Protection (Swan and Canning Rivers) Policy 1998 (EPA, 1998). For wetlands, the approach should be consistent with the Environmental Protection of Wetlands Position 
Statement No. 4 (EPA, 2004) and the Wetlands Conservation Policy for WA (Government of WA, 1997). On the Swan Coastal Plain, the approach to managing wetlands should also be 
consistent with the Environmental Protection (Swan Coastal Plain Lakes) Policy, 1992 (EPA, 1992) and the Position Statement: Wetlands (WRC, 2001).

2. There shall be no new constructed stormwater infrastructure within Conservation category wetlands and their buffers, or other conservation value wetlands and their buffers, or within a 
waterway foreshore area (e.g. no pipes or constructed channels within these wetlands and their buffers, or within waterway foreshore areas), unless authorised by the DoE or the 
Environmental Protection Authority. For Resource Enhancement and Multiple Use category wetlands, stormwater management shall be consistent with the objectives outlined in the 
Position Statement:Wetlands (WRC, 2001). 

3. The creation of artificial lakes or permanent open water bodies generally will not be supported when they involve the artificial exposure of groundwater (e.g. through excavation, or lined 
lakes that require groundwater to maintain water levels in summer) or the modification of a wetland type (e.g. converting a dampland into a lake). Where water conservation (e.g. summer 
water supply) and environmental and health concerns (e.g. hydrology, water quality, mosquitoes, midges, algal blooms, acid sulfate soils and iron monosulfide minerals) can be adequately 
demonstrated to be addressed through design and maintenance, consideration may be given to the creation of artificial lakes/ponds. Seasonal wet infiltration areas or approved constructed 
waterways (i.e. ephemeral 'Living Streams') are preferred options.

1. Maintain the pre-development hydrologic regime and meet the ecological water requirements of the receiving environment. 

2. Hydraulic requirements shall be determined by ecosystem requirements and the hydrologic form of the local and downstream environment. Physical survey measurements and a biological 
survey should be undertaken. 

3. Hydrologic and hydraulic analyses, modelling and design shall incorporate the recommendations and methodology of Australian Rainfall and Runoff,
A Guide to Flood Estimation (IEA, 2001). 

4. The effective imperviousness of a development shall be minimised. The process for achieving this is outlined below:

1. Stormwater management systems shall be designed in accordance with the objectives, principles and delivery approach outlined in the Stormwater Management Manual for Western 
Australia (DoE, 2004). This includes: minimising risk to public health and amenity; protecting the built environment from flooding and waterlogging; implementing systems that are 
economically viable in the long term; and ensuring that social, aesthetic and cultural values are maintained. 

2. Prior to design, developers shall consult with the Department of Environment (DoE), local government authorities and other relevant stakeholders. Maintenance requirements should be 
considered at this stage. 

3. Adequate field investigations shall be undertaken to determine the appropriate hydrologic regime for the site and potential site constraints, such as contaminated sites, acid sulfate soils or 
highly elevated nutrient levels in groundwater. Baseline and/or ongoing monitoring of groundwater and surface water quality and quantity may be required. 

4. Stormwater management systems may be subject to additional design and performance criteria if they have the potential to impact on sensitive receiving environments. Sensitive receiving 
environments include (but are not limited to) conservation areas or reserves, wetlands and waterways with conservation values, Waterways Management Areas, the Swan River Trust 
Management Area, Environmental Protection Policy areas, and some areas of native vegetation. Sensitive native vegetation includes (but is not limited to) Declared Rare Flora, Priority 
Species, Threatened Ecological Communities, Threatened Fauna Habitat and vegetation identified in Bush Forever (WAPC, 2000), including vegetation located east of the Southern River 
Vegetation Complex on the Swan Coastal Plain.

1. On-site field investigations are required to determine the appropriate water quality management measures for the site, including consideration of potential pathways of nutrients towards 
receiving water bodies. Receiving water bodies are defined as waterways, wetlands, coastal marine areas and groundwater aquifers.

2. The components of the water quality treatment train must be designed so that their combined effect meets the water quality management objectives as specified in the relevant regional 
water quality management targets (e.g. local government stormwater management plans, the Regional Natural Resource Management Strategy, Swan-Canning Cleanup Program Action 
Plan (SRT, 1999) and the Environmental Protection (Peel Inlet-Harvey Estuary) Policy 1992 (EPA, 1992)). The requirements for demonstration of compliance shall depend upon the scale 
of the proposed land development. Demonstration of compliance may be achieved by the use of appropriate assessment methods, to the satisfaction of DoE.

Avoid mobilisation or disturbance of the in-situ contaminants
If yes to question 1 - seek further advice from the DoE. 

If yes to question 2 - consult with the DoE about best management practices to minimise nutrient leaching through the soil
profile (i.e. structural and non-structural controls suitable to the site conditions).

Greater than 1 year and up to 100 year ARI events

Mitigate runoff from constructed impervious areas for greater than 1 year ARI
events, in landscaped retention or detention areas in public open space or linear
multiple use corridors. Any overflow of runoff towards waterways and wetlands
shall be by overland flow paths across vegetated surfaces.

Design for greater than 1 year Design for 10 year to 100 year ARI
and less than 10 year ARI events 
events
Minor system conveyance Major system conveyance 
(i.e. swales and pipes). (i.e. via overland flow).

Decision Process for Stormwater Management in WA (DoE and SRT, 2005)

Water quantity management

Water quality management

No (most situations)

Yes (to either question)

Protect waterways and wetlands

Management of groundwater levels
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Birrega Main Drain Realignment Report (JDA, 2008) 
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Lots 1 & 2 Rowley Road
Darling Downs

Assessment of Birrega Main Drain Realignment

July 2008
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J4264e 12 February 2009 1 

 
Jim Davies & Associates Pty Ltd

    
To : SPM Projects Marketing Date : 12 Feb 2009 

Attention : Anthony Mylonas Our Ref : J4264e 
Email : Anthony@spmprojects.com.au Pages : 7 

cc :    
    

 
LOTS 1 AND 2 ROWLEY ROAD, DARLING DOWNS 

 AAMGL INVESTIGATION 
Anthony, 
 
Please find below JDA’s report detailing the field investigation and analysis to calculate the 
predevelopment average annual maximum groundwater Level (AAMGL) for Lots 1 and 2 Rowley 
Road, Darling Downs (herein referred to as the Study Area). 

Site Details 
 The study area is approximately 11.5 ha in size and is located 27 km south-east of the Perth Central 
Business District, in the Shire of Serpentine Jarrahdale. It is currently cleared and used for semi-
rural/residential purposes.   

The Study Area is classified as a palusplain multiple use wetland by the Department of Environment 
and Conservation in the “Geomorphic Wetlands of the Swan Coastal Plain” dataset (DEC 2006).  

The Birrega Main Drain (BMD) flows beneath Rowley Road in a northerly direction and changes 
course midway through the Study Area flowing west under Hopskinson road and continues west to 
Tonkin Highway. 

 The Study Area is characterised by brown medium sand at the northern and eastern boundary. In 
the south and west of the site brown medium sand is underlain by layers of grey fine clay, beneath 
which there are layers of fine to medium orange clay or red sandy clay.  

Field Investigation 
On 9 September 2008, JDA installed 6 groundwater monitoring bores (RH1 to RH6) across the Study 
Area with the use of a 75 mm hand auger. The bores were augered to depths between 1.3 and 3.3 
m and consisted of 50 mm PCV with end caps and 0.5m of slotted pipe.  

Natural surface and top of casing levels for the bores were surveyed by Whelans Survey and 
Mapping to Australian Height Datum (mAHD). Table 1 provides a summary of the survey data.  

Groundwater levels for the bores were measured on 22 October 2008 when groundwater levels 
were near their seasonal maximum. The groundwater levels are shown in Table 1.  

Groundwater levels were also measured in the two Department of Water (DoW) bores T120 and 
T115 on the same date. The water level in the DoW bore T115 was used in the calculation of the 
AAMGL, however, the water level of the bore T120 was not used as it was found to be affected by 
localised pumping. 

The location of the JDA bores and DoW bore T115 are shown in Figure 1. 
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Nutrient Input Modelling Results 
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TABLE 5.   PRE-LODGEMENT CONSULTATION 
 
 

AAGGEENNCCYY  DDAATTEE  OOFF  
CCOONNSSUULLTTAATTIIOONN  

MMEETTHHOODD  OOFF  
CCOONNSSUULLTTAATTIIOONN  

SSUUMMMMAARRYY  OOFF  OOUUTTCCOOMMEE  

 
Shire of 
Serpentine 
Jarrahdale 
 

 
July – August 2015 
 

 
Email/ Telephone 

 
Preparation of new SP required 
incorporating modifications 
under WAPC Structure Plans 
guidelines format (i.e. Part I & II 
sections). 
 
Proposed modifications to 
approved structure plan 
supported in-principle. 
 

 
Department of 
Planning 
 

 
July 2015 

 
Email/telephone 
discussion 
 

 
WAPC Planning Bulletin 112/ 
2015 Medium-Density Single 
House Development Standards 
– Structure Plan Areas may be 
incorporated into the existing 
approved local structure plan 
as an amendment to the 
structure plan. 
 

 
Water 
Corporation 
 

 
Circa 03/2015 

 
Email/telephone 
discussion 
 

 
Project engineer and officers at 
Water Corporation resolved 
that south-west public open 
space area to be increased to 
accommodate local and district 
drainage. 
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12 August 2016 Your Ref:  
Our Ref:  H15064Av2  

 

Department of Water 
107 Breakwater Pde  
Mandurah Ocean Marina 
Mandurah, WA 6210 

ATTENTION: Brett Dunn  

 

Dear Brett, 

RE: LOTS 1 & 2 ROWLEY RD, LOCAL WATER MANAGEMENT STRATEGY ADDENDUM 

This addendum has been prepared by Hyd2o on behalf of Terranovis to update design 
information previously provided in the Lot 1 & 2 Rowley Rd, Local Water Management 
Strategy (JDA, 2010).   

Since the LWMS was prepared and approved the Department of Water (DoW) has 
published the Birrega and Oaklands flood modelling and drainage study: Supporting the 
Birrega and Oaklands Drainage and Water Management Plan (DoW, 2015) that includes 
modelling of the Birrega drain within the site.   

This addendum seeks to use the predevelopment data provided by the DoW from this 
study to inform the post-development design of the site and assist with the development 
of subsequent Urban Water Management Plans.  

 

1. Site Background   

The site is 12 ha in size and located on Rowley Rd, Darling Downs in the Shire of 
Serpentine- Jarrahdale.  The following summarises the physical characteristics of the site: 

• Topography of the site is generally flat between 26 mAHD and 27 mAHD with soils 
being a mix of sandy clay soils.   

• JDA (2010) reported that the average annual maximum groundwater table is 
generally within 0.3m-1m of existing ground surface.   

• The Birrega Main Drain (BMD) traverses the south western portion of the site 
entering through a culvert under Rowley Rd and exiting under Hopkinson Rd.  
There are a number of other smaller culverts under Hopkinson Rd that convey 
flood flows from the site downstream. 
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2. DoW Pre Development Regional Scale Modelling 

As part of the Birrega and Oaklands flood modelling and drainage study: Supporting the 
Birrega and Oaklands, DoW established a regional 2D flood model of the area including 
Birrega Main Drain. This model was established based on a 30m cellular grid. Some local 
refinement of this model was then undertaken by DoW in February 2015 which included 
the stamping in of actual road elevations at the site and also including in the model the 
main culverts under Hopkinson Rd and Rowley Rd.  

Key DoW modelling results for the site for the critical 24 hour 100 year average recurrence 
interval (ARI) event are shown in Figure 1 and Table 1. According to DoW’s modelling, 
Hopkinson Rd (RL 26.30 mAHD) is overtopped during the 100 year ARI event. Peak flows 
through the main culverts are estimated as 1.28 m3/s (900 mm dia) and 0.70 m3/s (550 
mm x 1200 mm box), with 1.13 m3/s overtopping the road.  The DoW estimated a total 
peak outflow from the site of 3.12 m3/s.  A total peak outflow hydrograph is provided in 
Figure 2. 

A peak water level of 26.35 mAHD at Hopkinson Rd is reached which equates to a total 
flood storage provided by the site of 11,100 m3.  

The time of concentration from the site is 6.65 hrs. 

All peak flow modelling inputs were provided to Calibre on 18 September, 2015 by the 
DoW (Paola Duarte, pers comm).  The DoW provided the following advice regarding 
management of flood events: 

 “The regional storage can be used to manage the local water that comes off the 
development ONLY if it is shown that the time of concentration of the catchment and 
the time of concentration of the local development do not meet and cause an increase 
in flood height at the outlet of the development.  When this happens, additional storage 
will need to be provided” (Paola Duarte, pers comm). 

 

Table 1: Summary of DoW Regional Modelling Results for Lots 1&2 Rowley Rd 

Parameter DoW Regional  
Model Result 

Hopkinson Rd Culvert Peak Outflow (m3/s) 
(900 mm diameter) 

1.28 

Hopkinson Rd Culvert  Peak Outflow (m3/s) 
(550mm x 1200mm box culvert)  

0.70 

Hopkinson Rd Road Overtopping (m3/s) 1.13 

Flood Level at Hopkinson Rd (mAHD)  26.35 

Modelled Flood Storage on Site (m3) 11,100 
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3. Calibre Post Development Flood Modelling 

A local scale flood model was compiled by Calibre Consulting in XP-Storm to integrate 
the regional scale flood modelling (by DoW) with the local scale flood modelling being 
undertaken to facilitate the current subdivision. The proposed development is shown in 
Figure 3. 

This modelling was undertaken to determine if the proposed local flood storage areas 
and the regional flood storage area could be combined due to the different times of 
concentration of the catchment without impacting on the total peak outflow from the 
site at Hopkinson Rd. 

The model was calibrated to the DoW pre development results by Hyd2o in 2014 with 
Calibre making revisions of the calibrated model to reflect the proposed post 
development design (Figure 3).  The post-development case included a total storage 
volume of 11,285 m3 within the site with following breakdown of storage areas from 
Calibre (2015); 

• The Birrega Drain storage basin with a volume capacity of 7,630 m3  

• Lot soakwells total volume 490 m3 

• Road Reserve Storage: 110 m3 

• Pit & Pipe Volume: 100 m3 

• Local flood storage within POS: 2955 m3 

The following key assumptions were included in the model: 

• Updated regional inflow hydrographs were provided by DoW (September 2015) 
for the critical duration 24hr storm event. 

• A post development local inflow hydrograph was generated from the proposed 
subdivision design including local subdivision flood storage (Calibre, 2015).  Total 
flood storage of 3,655 m3 was estimated as a part of the proposed development 
(Calibre, 2015). 

• A tailwater condition downstream of Hopkinson Rd of approximately 25.98 mAHD 
was adopted.  This level was based on previous DoW model output data and 
used as an effective calibration parameter in the model. 

 

4. Calibre Modelling Results 

The Calibre model estimated the total post development outflow to be 3.03 m3/s and the 
DoW modelled total post development outflow was estimated as 3.12 m3/s.  A 
comparison of peak flow hydrographs is shown in Figure 2. 

 Calibre estimated the time of concentration for the subdivision to be 36.1 minutes and 
the DoW estimated the time of concentration as 6.65 hrs for the Birrega Main Drain 
(Calibre, 2015).  The subdivision in turn has a much shorter time of concentration and can 
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access the regional storage prior to it being required to manage the regional flood 
event.   

Calibre post-development modelling of the site was undertaken using the DRAINS model 
and was presented to the DoW in the Lot 1 Hilbert Rd and Lot 2 Hopkinson Rd, Darling 
Downs Urban Water Management Plan (TME, 2014).  The outflow hydrograph from the 
subdivision estimated a peak flow of 0.20 m3/s considerably lower than the 
predevelopment modelling undertaken by the DoW estimated a peak flow of 0.35 m3/s.  
A comparison of hydrographs is shown in Figure 4.  Calibre have therefore effectively 
provided an ‘over compensation of flow” post development from the site within the local 
storages. 

 

5. Guidelines for Future Urban Water Management Plans 

The modelling results indicate that a post-development storage volume of 11,285 m3 to 
provide both regional flood storage and local flood storage within the site, will not 
impact on the post development outflow (Calibre, 2015) of the site. 

Subsequent Urban Water Management Plans should provide adequate local storage 
design detail to ensure that a total storage of 11,285 m3 can be achieved. 

With respect to monitoring requirements for the development, these are addressed in 
detail in the JDA (2010) LWMS and TME (2014) UWMP. Monitoring requirement for futures 
stages will be appropriately detailed in subsequent UWMP’s. 

 

6. References  

Calibre (2015), Lots 1 & 2 Rowley Rd Birrega Main Drains Investigation Storage Volume 
Capacity Requirements 

Department of Water (2015) Birrega and Oaklands flood modelling and drainage study: 
Supporting the Birrega and Oaklands Drainage and Water Management Plan (DoW, 
2015)  

JDA( 2010), Lot 1 & 2 Rowley Rd, Local Water Management Strategy.   

TME (2014), Lot 2 Hopkinson Rd, Darling Downs Urban Water Management Plan. 
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Should you have any queries regarding this report, please do not hesitate to contact 
Sasha Martens or Suzanne Smart of this office. 

 

Yours sincerely, 

 

Suzanne Smart 

Senior Environmental Hydrologist 

 

This document is published in accordance with and subject to an agreement between Hyd2o and the Client for whom it has been 
prepared, and is restricted to those issues that have been raised by the Client in its engagement of Hyd2o. It has been prepared using 
the skill and care ordinarily exercised by hydrologists in the preparation of such documents. 

Hyd2o recognise site conditions change and contain varying degrees of non-uniformity that cannot be fully defined by field 
investigation. Measurements and values obtained from sampling and testing in this document are indicative within a limited 
timeframe, and unless otherwise specified, should not be accepted as conditions on site beyond that timeframe.  

Any person or organisation that relies on or uses the document for purposes or reasons other than those agreed by Hyd2o and the 
Client does so entirely at their own risk. Hyd2o denies all liability in tort, contract or otherwise for any loss, damage or injury of any kind 
whatsoever (whether in negligence or otherwise) that may be suffered as a consequence of relying on this document for any purpose 
other than that agreed with the Client. 
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AS 3959 Bushfire Attack Level (BAL) 
Contour Plan Report 

 

 

Site Details 

Project Name  Rowley Road Development BAL Contour Plan 

Address:  (Lots 1 & 2 on Dia 50969) Rowley Road 

Suburb: Darling Downs State: WA 

Local Government Area: Shire of Serpentine-Jarrahdale 

Description of Building Works: Subdivision Development 

Stage of WAPC Planning  WAPC subdivision application (s)  

 

Report Details 

Report / Job Number: TER011 Report Version: FINAL 

Assessment Date: 8/4/16 Report Date: 8/8/2016 

 

 
 

 

 

 

 

 



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

252

  

2 
 



253

  

3 
 

SECTION 1 - Vegetation Classification 

All vegetation within 100m of the site / proposed development was classified in accordance with Clause 2.2.3 of 
AS 3959-2009.  Each distinguishable vegetation plot with the potential to determine the Bushfire Attack Level is 
identified below. 

Plot 1 Classification or Exclusion Clause Low fuel or non-vegetated area Clause 2.2.3.2 (f) 

 

Exclusion clause 2.2.3.2 (f) 

Low threat vegetation, bare soil associated with bare 
areas of adjacent subdivision developments to the 
north and west of the subject site. 

Photo ID: Photo 1 view of bare areas associated with the development to the west of the subject site.  View from 
north east to south west. 

Plot 2 Classification or Exclusion Clause Low fuel or non-vegetated area Clause 2.2.3.2 (e) 

 

Exclusion clause 2.2.3.2 (e)  

Low threat vegetation associated with buildings, 
dwellings, footpaths and roads 

Photo ID: Photo2 view along Rowley Road from the west to east. 

Plot 3 Classification or Exclusion Clause Low fuel or non-vegetated area Clause 2.2.3.2 (f) 

 

Exclusion clause 2.2.3.2  (f) 

Low threat vegetation associated with APZ areas 
adjacent to buildings and dwellings 

Grasses mowed and maintained <50mm in height. 

 

 Photo ID: Photo3 View of low fuel to the south of Rowley Road and dwellings (background) with maintained APZ 
areas.   View from north to south. 
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Plot 3 cont  Classification or Exclusion Clause Low fuel or non-vegetated area Clause 2.2.3.2 (f) 

 

Exclusion clause 2.2.3.2  (f) 

Low threat vegetation associated with APZ areas 
adjacent to buildings and dwellings 

Grasses mowed and maintained <50mm in height. 

 

 Photo ID: Photo 4 view of low fuel areas grasses <50mm in height. View from north to south from Rowley Road. 

Plot 3 cont Classification or Exclusion Clause Low fuel or non-vegetated area Clause 2.2.3.2 (f) 

 

Exclusion clause 2.2.3.2  (f) 

Low threat vegetation associated with APZ areas 
adjacent to buildings and dwellings 

Grasses mowed and maintained <50mm in height. 

 

Photo ID: Photo 5 view of low fuel areas of a dwelling along Hilbert Road tot eh east of the subject site. View from 
west to east. 

Plot 4 Classification or Exclusion Clause Woodland Type B 

 
 

 

Eucalypts 6-12m 

Not multilayered, grassy understorey, possibly grazed 
10-30% vegetative cover. 

Located south of the subject site  

21m from subject site (along Rowley Road Road) 

Effective Slopes 0.4 degrees (flat land) to upslope of 
site. 

Photo ID: Photo 6 view of Woodland Type B to the south of the Subject site, view from north west to south east. 
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Plot 5 Classification or Exclusion Clause Grassland Type G 

 

Paddock grasses 50-200mm in height 

Not grazed in road verges, grazed in paddocks 

Fuel loading 2 T/ha 

Located adjacent to subject site to the south  and 
west in road verges and paddocks adjacent  

Effective Slope 0 to 0.4 ° (degrees) 

Located east of Rowley Road 21m from subject site 

<10% trees 

 

 

Photo ID: Photo 7 view of Grassland Type G to the south of the subject site in Rowley Road reserve. 

Plot 6 Classification or Exclusion Clause Low fuel or non-vegetated area Clause 2.2.3.2 (f) 

 

Low fuel or non vegetated areas Clause 2.2.3.2 (f) 

Planted windbreaks 

 

Photo ID: Photo 8 view of Planted windbreak in property to the east of the subject site.  Photo view from west to 
east from Hilbert Road. 

Plot 7 Classification or Exclusion Clause Grassland Type G 

 

Paddock grasses 300-400mm in height 

Possibly grazed, unmanaged grasses 

Fuel loading 2 T/ha 

Located adjacent to subject site to the south  

Effective Slope 0.4 degrees (flat land) to upslope of 
site. 

<10% trees 

Located 20m south of subject site. 

Photo ID: Photo 9 view of Grassland Type G to the south of the subject site.  View from Rowley Road from the north 
west to the south east. 
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Plot 8 Classification or Exclusion Clause Grassland Type G 

 

Paddock grasses 300-400mm in height 

Grazed, unmanaged grasses 

Fuel loading 2 T/ha 

Located adjacent to subject site to the east 

Effective Slope 0 degrees (flat land) to upslope of 
site. 

<10% trees 

Located 20m South of Subject site. 

Photo ID: Photo 10 view of Grassland Type G to the south of the subject site.  View from Rowley Road from the 
north to the south. 

Plot 9 Classification or Exclusion Clause Grassland Type G 

 

Paddock grasses 300-400mm in height 

Grazed, unmanaged grasses 

Fuel loading 2 T/ha 

Located adjacent to subject site to the south east 

Effective Slope 0 degrees (flat land)  

<10% trees. 

Located 22.4m from eastern boundary wall. 

Photo ID: Photo 11 view of Grassland Type G to the east of the site, view from west to east from Hilbert Road 

Plot 10 Classification or Exclusion Clause Grassland Type G 

 

Paddock grasses 300-400mm in height 

Grazed, unmanaged grasses 

Fuel loading 2 T/ha 

Located adjacent to subject site to the north east 

Effective Slope 0 degrees (flat land)  

<10% trees. 

Located 41m from north east corner of subject site 

Photo ID: Photo 12 view of Grassland type G to the north east of the subject site.  View from Hilbert street from the 
west to east 
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Plot 11 Classification or Exclusion Clause Woodland Type B 

 

Eucalypts 6-12m 

Not multilayered, grassy understorey, possibly 
grazed 10-30% vegetative cover. 

Located north (north east) of the subject site  

21m from subject site (along future Rowley Road 
Reserve) 

Effective Slope -upslope of site. 

Located 26m north of subject site. 

Assumption in BAL Contour this will be removed 
as per approved WAPC application over the area.  
Future Low Fuel 2.2.3.2 (e) and (f) 

Photo ID: Photo 13 view of Woodland Type B to the north of Rowley Road Reserve. View from Hilbert Street from 
the east to the west. 

Plot 12 Classification or Exclusion Clause Shrubland Type C 

 

Grasses and sedges to 1m 

Dead vegetation and unmanaged 

15T/ha available fuels 

Located 30m from the subject site to the north 
west. 

Effective slope - upslope 

 

Photo ID: Photo 14 view of Shrubland Type C to the north west of the site.  View from the southeast  to the 
northwest. 

Plot 13 Classification or Exclusion Clause Scrub Type D  

 

Spearwood, Woolly bush and Acacia Scrub  

3.0 – 4.0m in height 

Would be excludable as <0.25ha in size but 
connected to Plot 12 (shrubland) 

25T/ha available fuels 

Located upslope of the subject site to the north 
west  89m. 

Effective slope - upslope 

Photo ID: Photo 15 view of Scrub Type D to the north west of the site.  View from the southeast  to the northwest. 
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Plot 14 Classification or Exclusion Clause Grassland Type G  

 

Paddock grasses 300-400mm in height 

Possibly grazed, unmanaged grasses 

Fuel loading 2 T/ha 

Located adjacent to subject site to the west in 
paddocks and the road reserve 

Effective Slope Flat land - 0 degrees 

No trees 

17-24m from subject site 

 

Photo ID: Photo 16 view of Grassland Type G to the west of the subject site.  View from the north east to the south 
west in private property.  

Plot 15 Classification or Exclusion Clause Low fuel or non vegetated areas  

 

Low fuel Exclusion 2.2.3.2 (f) 

All internal areas, bare ground or managed grasses to 
<100mm 

 

Photo ID: Photo 17  view of built up bare areas in the subject site in preparation for development.  View from the 
north west to the south east. 
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SECTION 3:  Potential Bushfire Impacts 

The potential bushfire impact to the site / proposed development from each of the identified 
vegetation plots are identified below. Refer to BAL Contour Plan Page 11. 

Plot Vegetation Classification Effective Slope Separation 
(m) BAL :Lots affected 

1 Low Fuel or non vegetated area 
2.2.3.2 (f) 

N/A N/A Low N/A 

2 Low Fuel or non vegetated area 
2.2.3.2 (e) 

N/A N/A Low N/A 

3 Low Fuel or non vegetated area 
2.2.3.2 (f) 

N/A N/A Low N/A 

4 Woodland Type B Upslope and 
Flat Land 

21 BAL 29-12.5 can 
apply 

Rec reserve 

5 Grassland Type G Flat Land 21m BAL 12.5 can 
apply 

Rec reserve 

6 Low Fuel or non vegetated area 
2.2.3.2 (f) 

N/A N/A Low N/A 

7 Grassland Type G Upslope and 
Flat Land 

20m BAL 12.5 can 
apply 

119-123 & 
109-110 

8 Grassland Type G Upslope and 
Flat Land 

20m BAL 12.5 can 
apply 

110-119 

9 Grassland Type G Upslope and 
Flat Land 

22m BAL 12.5 can 
apply 

118, 94-99 & 
173-174 

10 Grassland Type G Upslope and 
Flat Land 

41m BAL 12.5 can 
apply 

172 

11 Future Low Fuel or non 
vegetated area 2.2.3.2 (f) & (E) 

N/A N/A Low N/A 

12 Shrubland Type C Upslope and 
Flat Land 

30m BAL 12.5 can 
apply 

143-151, 160-
165 

13 Scrub Type D Upslope 89m BAL 12.5 can 
apply 

143 

14 Grassland Type G Upslope and 
Flat Land 

17-24m BAL 12.5 can 
apply 

1144-155, 1-5 

15 Low Fuel or non vegetated area 
2.2.3.2 (f) 

N/A N/A Low N/A 

 
COMMENTS ON BAL CALCULATIONS: 

 Distances from vegetation were made based on surface fuels to ledge of lot (subject site) 
boundary; 

 Effective slopes were measured in the field using a Nikon Forestry Pro and represented on 
the respective plots; 

 Method 1 (AS3959-2009) Simplified procedure was used for vegetation classification and 
BAL Assessment process; 

 Vegetation was classified within 100m of the lot boundaries; 
 The perimeter of the vegetation was measured using field GPS and notations on field GIS 

maps; 
 The BAL Contour Plan was prepared by an Experienced  Level 2 Bushfire Planning 

Practitioner (pending Accreditation by FPA); and 
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 The BAL Contour Map has been prepared in accordance with Department of Planning 
(WAPC) Fact Sheet – BAL Contour Maps (Version 2, January 2016). 
 

ASSUMPTIONS 
 Internal areas of the subdivision will be maintained in a low fuel state (as per APZ standards 

and AS3959-02009 Clause 2.2.3.2 (f)) by the developer until individual lot construction 
occurs. 

 Rowley Road to the north is proposed to be developed within 12 months and construction 
will involve the resulting road reserve to be in a low fuel state consistent with AS3959-2009 
Clause 2.2.3.2 (f). 

 The land north of the future Rowley road is under an approved WAPC subdivision 
application and urban development is progressing, this area is designated as future low fuel 
area as per AS3959-2009 Clause 2.2.3.2 (e) and (f) 

 The land north west of the subject site is under an approved WAPC subdivision application 
(WAPC # 152985) and urban development is progressing, this area is designated as future 
low fuel area as per AS3959-2009 Clause 2.2.3.2 (e) and (f) 

 The land south west of the subject site is under an approved WAPC subdivision application 
(WAPC b# 145583) and urban development is progressing, this area is designated as future 
low fuel area as per AS3959-2009 Clause 2.2.3.2 (e) and (f) 
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SECTION 4:  DISCLAIMER 

The recommendations and measures contained in this assessment report are based on the requirements of the 
Australian Standards 3959-2009 – Building in Bushfire prone Areas, WAPC State Planning Policy 3.7 (WAPC, 
2015), WAPC Guidelines for Planning in Bushfire Prone Areas (WAPC, 2015), and CSIRO’s research into Bushfire 
behaviour. These are considered the minimum standards required to balance the protection of the proposed 
dwelling and occupants with the aesthetic and environmental conditions required by local, state and federal 
government authorities. They DO NOT guarantee that a building will not be destroyed or damaged by a 
bushfire. All surveys and forecasts, projections and recommendations made in this assessment report and 
associated with this proposed dwelling are made in good faith on the basis of the information available to the 
fire protection consultant at the time of assessment. The achievement of the level of implementation of fire 
precautions will depend amongst other things on actions of the landowner or occupiers of the land, over which 
the fire protection consultant has no control. Not withstanding anything contained within, the fire consultant/s 
or local government authority will not, except as the law may require, be liable for any loss or other 
consequences (whether or not due to negligence of the fire consultant/s and the local government authority, 
their servants or agents) arising out of the services rendered by the fire consultant/s or local government 
authority. 

 
AS3959-2009 disclaimer: It should be borne in mind that the measures contained within this 
Standard (AS3959-2009) cannot guarantee that a building will survive a bushfire event on every 
occasion.  This is substantially due to the unpredictable nature and behaviour of fire and extreme 
weather condition.  
(AS3959, 2009) 
 
Building to AS39590-2009 is a standard primarily concerned with improving the ability of buildings in 
designated bushfire prone areas to better withstand attack from bushfire thus giving a measure of 
protection to the building occupants (until the fire front passes) as well as to the building itself. 

 

SECTION 7:  Certification 

I hereby certify that I have undertaken the assessment of the above site and determined the 
Bushfire Attack Level stated above in accordance with the requirements of AS 3959-2009 
(Incorporating Amendment Nos 1, 2 and 3). 

 

SIGNED, ASSESSOR: ............................................................. DATE: 8/8/2016  
 
 
Kathryn Kinnear, Bio Diverse Solutions  
Accredited Level 1 BAL Assessor (Accreditation No: BPAD30794) 
“Experienced” Level 2 and 3 Bushfire Practitioner pending accreditation. 
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Appendix 2: – Additional Information / Advisory Notes / Justifications Related to Assessment 

Vegetation types analysed to A3959-2009 with the following justifications: 

Vegetation Woodland Type B  
 Not multi-layered vegetation structure; 
 Surface fuels and could reach 15-25T/ha surface fuels;  
 <30% vegetative structure/cover; and 
 Eucalypt Trees 8-15m 

 
Shrubland Type C 

 Shrubs to 1m; 
 15T/ha available fuel loading; 
 Dominated by grasses and sedges; and 
 No to few trees  

Scrub Type D: 
 Acacia, Spearwood, Melaleuca scrubs 2-3m; 
 Dense single layer of fuels; 
 No to few trees >4m; and 
 Some understorey grasses, mainly midstorey and scrub species to 2.5-3m. 

 

Grassland Type G 
 Unmanaged grasslands – not regularly slashed or grazed; 
 Average heights of grasses 50-250mm 
 Dominated by grass species; and 
 <10% tree/scrub species present. 

 

Low Fuel and non-vegetated areas (AS3959-2009 2.2.3.2): 

Clause (e) – Non-vegetated areas, including waterways, roads, footpaths, buildings and rocky 
outcrops. 

 Footpaths;  
 Buildings; 
 Bare ground; 
 Carparks; and 
 Roads  

Clause (f) – Low threat vegetation including managed grassland in minimal fuel condition, 
maintained lawns, golf courses, maintained public reserves and parklands, vineyards, orchards, 
cultivated ornamental gardens, commercial nurseries, nature strips and wind breaks. 

 Low fuel areas associated with managed grasslands, ornamental gardens in APZ areas of 
established buildings/dwellings. 

 Managed grasses <100mm in height, evidence of regular mowing. 

BAL Assessment undertaken by an Experienced Level 2 Bushfire Practitioner.  Method 1 AS3959-
2009 applied for BAL Assessment. 
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OBRM BUSHFIRE PRONE MAPPING 8/12/15 & 20/5/2016 

 

 
 
https://maps.slip.wa.gov.au/landgate/bushfireprone/ 
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Checklist for proposal compliance and justification to SPP3.7 (2015)  

 & Guidelines for Planning in Bushfire Prone Areas (2015) ) 

BDS Project Name BAL Contour Plan Rowely Road (Lots 1 & 2 on Dia 50969) 

BDS Job Number TER011 

Date 15/7/2016 WAPC# N/A 

Client name Terranovis Condition # N/A 

Bushfire Prone Area Yes (see attached) Mapping  Yes see attached 

Planning proposal Subdivision application Lots created 175 
1. Bushfire Protection Criteria Acceptable Solutions as defined by Guidelines for Planning for 

Bushfire Prone Areas (WAPC 2015). 

Element Compliant 
to 
Acceptable 
Solution– 
Yes/No 

Justification 

Element 1 – Location Yes Site has areas which are classified as low and moderate bushfire 
hazards. Low and moderate hazards are located to the north west,  
west, south, east and north east (Shrubland Type C, Grassland 
Type G, Woodland Type B). Proposed buildings can be in BAL 12.5 
zones.  

Plan of subdivision is deemed to meet Acceptable Solutions 
for Element 1. 

Element 2 - Siting and 
design of 
development 

Yes A2.1: 20m APZ can be achieved within the proposed lots and within 
the parent lot or by use of low fuel areas such as roads.  

A2.2 Setbacks and building to BAL/AS3959-2009 can be achieved 
on all lots.  No higher BAL allocation than BAL 12.5 to apply to 
proposed lots. 

Plan of subdivision is deemed to meet Acceptable Solutions 
for Element 2. 

Element 3 - Vehicular 
access 

Yes A3.1: Three access routes to the north, west and south (Rowley 
Road, Hopkinson Road and Rowley Road (South). 
A3.2 Public roads to meet minimum grades 
A3.3 Cul-de-sacs proposed and meet minimum requirements 
A3.4 Battle axes not proposed  
A3.5 Private Driveways will meet minimum requirements 
A3.6 No EAW proposed, use the internal road network 
A3.7 No FSA proposed, use the internal road network 
A3.8 Firebreaks compliant by current owner  
Deemed to meet Acceptable Solutions for Element 3. 

Element 4 – Water Yes Connected to reticulated water, hydrants to WCWA standards. 
Deemed to meet Acceptable Solutions for Element 4. 

Bushfire Hazard 
Assessment required 

Yes See Vegetation Classes Plan 
 

BAL Contour 
required Yes See attached BAL Contour Map. 

BMP required No Not deemed required 
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2. Policy measures SPP3.7 

Policy Measure Applicable – 
Yes/No 

Justification 

6.1 - Higher order 
strategic planning 
documents in bushfire 
prone areas 

No Not a higher order strategic plan 

6.2 – Strategic planning 
proposals, subdivision 
and development 
applications: 

Yes a) Subdivision proposal within a designated bushfire prone 
area, BAL and AS3959-2009 to apply to lots.  Dwellings 
to be built to AS3959-2009 applying Acceptable 
Solutions, BAL 12.5 applied in newly created lots.  
Internal POS Low fuel areas. 

6.3 - Information to 
accompany strategic 
planning proposals: 

Yes a) Results of the BHL in accordance with the detailed 
methodology in Guidelines and prepared by an 
accredited practitioner. 

b) BAL contour plan provided (see attached) BAL 12.5 can 
apply to lots. 

c) Brief assessment to Bushfire Protection Criteria 
(Elements) in the Guidelines indicated can meet the 
elements by applying Acceptable Solutions. 

6.4 - Information to 
accompany subdivision 
application 

Yes a) BAL Contour map showing indicative BAL Contours 
across the subject site in accordance with the guidelines.  

b) BAL Contour Map prepared by an accredited Level 1 Bal 
Assessor and Experienced Level 2 Bushfire Practitioner. 

c) Brief assessment to Bushfire Protection Criteria 
(Elements) as per the Guidelines indicated can meet the 
elements by applying Acceptable Solutions  

6.5 Information to 
accompany Development 
applications 

No Not applicable – not a Development Application 

6.6 Vulnerable or high-
risk land uses 

No No vulnerable or high risk uses proposed. 

6.7 Strategic Planning 
proposals, subdivision or 
development 
applications in areas 
where an extreme BHL 
and/or BAL-40 or BAL –
FZ applies 

No Not applicable  

6.8 Advice of 
State/relevant authorities 
for emergency services 
sought 

No Not deemed required  

6.9 Advice of 
State/relevant 
agencies/authorities for 
environmental protection 
to be sought 

No Not deemed required. 

6.10 Bushfire conditions 
may be imposed 

Yes Yes, recommend notification on any new titles that building to 
AS3959-2009 to apply to any new buildings. 

6.11 Precautionary 
principle 

No Not applied 
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3. Recommendations based on above checklist 
1. Assessment to SPP3.7 Indicates that the subdivision has Moderate and Low BHLs to the north west,  

west, south, east and north east (Shrubland Type C, Grassland Type G, Woodland Type B) external to 
the site.  Internal areas low fuel and maintained by the developer 

2. BAL 12. can be achieved in the proposed lots.   
3. Brief assessment to Guidelines indicated can meet the Elements by applying Acceptable Solutions can 

be achieved in the subsequent stages.   
4. Detailed BMP not deemed required. 
5. BAL Contour Plan based on assumptions that Rowley Road reserve will be built within the next 12 

months. 
6. Notification on title for newly created lot as condition of subdivision, building to AS3959-2009 to apply to 

any new dwellings. 
7. Bushfire prone area mapping is correct as per the Map of Bush Fire Prone Areas identifying land falling 

within, or partially within, a bush fire prone area of Western Australia as designated by the Fire and 
Emergency Services (FES) Commissioner dated 8/12/2015 and 21/5/2016. Updates of this mapping will 
occur at the discretion of the FES Commissioner and the BAL Contour Mapping is considered valid for a 
period of 12 months from the date of production. 

Prepared by: 

Kathryn Kinnear, Bio Diverse Solutions  

Accredited Level 1 BAL Assessor (Accreditation No: BPAD30794) 

Experienced Level 2/3 BAL Assessor (Pending Accreditation) 

 
Disclaimer 

The recommendations and measures contained in this assessment report are based on the 
requirements of the Australian Standards 3959 – 2009 Building in Bushfire prone Areas, Guidelines 
for Planning for Bushfire Prone Areas (WAPC, 2015), WA State Planning Policy 3.7 (WAPC, 2015) 
and CSIRO’s research into Bushfire behaviour. These are considered the minimum standards 
required to balance the protection of the proposed dwelling and occupants with the aesthetic and 
environmental conditions required by local, state and federal government authorities. They DO NOT 
guarantee that a building will not be destroyed or damaged by a bushfire. All surveys and forecasts, 
projections and recommendations made in this assessment report and associated with this proposed 
dwelling are made in good faith on the basis of the information available to the fire protection 
consultant at the time of assessment. The achievement of the level of implementation of fire 
precautions will depend amongst other things on actions of the landowner or occupiers of the land, 
over which the fire protection consultant has no control. Notwithstanding anything contained within, 
the fire consultant/s or local government authority will not, except as the law may require, be liable for 
any loss or other consequences (whether or not due to negligence of the fire consultant/s and the 
local government authority, their servants or agents) arising out of the services rendered by the fire 
consultant/s or local government authority. 

References 

Western Australian Planning Commission (WAPC) (2015) Guidelines for Planning in Bushfire Prone Areas. 
Western Australian Planning Commission and Department of Planning WA, Government of Western Australia. 

 
Western Australian Planning Commission (WAPC) State Planning Policy 3.2 Planning in Bushfire Prone Areas.  
Department of Planning WA and Western Australian Planning Commission. 

State Land Information Portal (SLIP) (2015 & 2016) map of Bushfire Prone Areas.  Office of Bushfire Risk 
management (OBRM) data retrieved from:  

https://maps.slip.wa.gov.au/landgate/bushfireprone/ 
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1. INTRODUCTION 
 
Transcore Pty Ltd has been commissioned by Darling Downs Estate Pty Ltd to 
provide traffic engineering services in relation to clearance of subdivision approval 
conditions for the subdivision at Lots 1 & 2 Rowley Road, Darling Downs (referred 
to as the Darling Downs Estate or the subject site in this technical note) and to 
review the future road and intersection requirements on the adjacent road 
network. 
 
Technical Note No 5 evaluated the ultimate and interim intersection requirements 
for the proposed access street intersection into the subject site on the eastern side 
of Hopkinson Road. 
 
Technical Note No 6 considers the alternative option of not constructing the 
Hopkinson Rd access street intersection at all and evaluates the effects this would 
have elsewhere within the Darling Downs Estate. 
 
2. APPROVED SUBDIVISION  
 
The approved subdivision for the Darling Downs Estate (Application 145280) and 
the planned stages of subdivision development are illustrated in Figure 1. 
 

 
Figure 1: Subdivision stages 

Technical Note: No. 6  Date: 7/09/2016 
Project No:  t16.173 
Project:  Lots 1 & 2 Rowley Rd, Darling Downs  
Subject:  Deletion of Hopkinson Road Access Street Intersection  
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3. ALTERNATIVE CONCEPT PLAN  
 
The alternative option under consideration in this Technical Note would not 
provide vehicular access direct from the subject site to Hopkinson Rd. Instead that 
road reserve would be used for visitor parking and pedestrian / cyclist access, as 
shown in Figure 2. 
 

 
Figure 2: Concept plan without Hopkinson Rd access intersection 
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4. FUTURE TRAFFIC FLOWS  
 
Transcore’s Armadale strategic traffic model (Scenario 1002) draft results were 
provided to the City of Armadale on 9 August 2016.  
 
That traffic model indicates a 2031 traffic distribution from Darling Downs Estate 
as follows: 

 56% to/from the west (Rowley Rd North); 
 29% to/from the east (Rowley Rd South); 
 13% to/from the north (Hopkinson Rd); and 
 2% to/from the south (Hopkinson Rd). 

 
The Darling Downs Estate is represented as one zone in that strategic traffic model 
so a more detailed subarea traffic model has been developed to model the Darling 
Downs Estate in sufficient detail to evaluate the effect of localised options such as 
the deletion of the planned access street intersection on Hopkinson Road. 
 
The subarea model is based on the traffic generation rate of 8 vpd per dwelling 
that has previously been agreed with MRA and the City of Armadale for the 
Wungong Urban Water Master Plan (WUWMP) area. Therefore the 177 residential 
lots shown on the subdivision plan at Figure 1 would generate total daily traffic 
flows of approximately 1400vpd. The subarea traffic model assigns this traffic onto 
the local road network based on the traffic distribution listed above. 
 
For comparison, the modelled daily traffic flows within and adjacent to the subject 
site are shown in Figure 3 with a left in / left out (LILO) intersection at the access 
street on Hopkinson Rd and Figure 4 with no access street intersection on 
Hopkinson Rd. 
 
The total daily traffic flows (nominally year 2031 with full development of the 
WUWMP area) are based on the Armadale traffic model flows with manual 
adjustment to reflect the localised traffic flow variations associated with these 
options for Darling Downs Estate. 
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Figure 3: Future daily traffic flows with LILO Hopkinson Rd access street 

intersection 
 

 
Figure 4: Future daily traffic flows without Hopkinson Rd access street 

intersection 
 
Comparison of Figures 3 and 4 indicates that the only change resulting from 
deletion of the access street intersection on Hopkinson Road would be 
reassignment of 230vpd slightly further to the south via Hopkinson Rd – Rowley 
Rd (South) – Andalusian Ave.  
 
This change in traffic flows does not significantly alter the total traffic flows on these 
sections of road.  
 
All of the internal access streets within the Darling Downs Estate will carry traffic 
flows less than 1000vpd in both options. Therefore the minimum road standard for 
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these access streets in the WAPC Liveable Neighbourhoods policy would be 
Access Street D (6m road carriageway in a 14.2m road reserve) in both options. 
 
It should be noted that the alternative route available (via Rowley Rd (North) then 
turn right into Appaloosa Ave) would be slightly longer for the affected traffic flow 
but may still be chosen by some drivers. However the number of vehicles that 
might use this alternative are low (probably less than half of the affected 230vpd) 
and would not alter the overall conclusions of this analysis.  
 
 
7. CONCLUSIONS  
 
In conclusion, therefore, the option of not connecting the western access street to 
Hopkinson Rd would not have a significant impact on traffic flows within the 
Darling Downs Estate or on the adjacent road network and would not alter the 
required road standards within or adjacent to the Darling Downs Estate. 
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Addendum 1

Structure Plan Amendment No. 2
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Certification of Approved Structure Plan 

Amendment No. 2
This Structure Plan is prepared under the provisions of the 

Shire of Serpentine Jarrahdale Town Planning Scheme No. 2 

and in accordance with the 

Planning and Development (Local Planning Schemes) Regulations 2015

IT IS CERTIFIED THAT THIS STRUCTURE PLAN

WAS APPROVED BY RESOLUTION OF

THE WESTERN AUSTRALIAN PLANNING COMMISSION ON:

.......................................... 
Date

Signed for and on behalf of the Western Australian Planning Commission

………………………………………………..............................................................

An officer of the Commission duly authorised by the Commission pursuant to section 16 of the Planning and 
Development Act 2005 for that purpose, in the presence of:

……………………………………………….............................................................. 
Witness

…………………........................................... 
Date

.....................................................   
Date of Expiry of this Structure Plan
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Amendment No. 2 

Pre-lodgement Consultations
Amendment No. 2 proposes to re-code an 4,454m2 area of the structure plan from R40 to R20. 

Under WAPC 151809 the 4,454m2 portion in the north-east area of the structure plan was proposed to be 
subdivided into 14 lots, providing a potential yield of 15 dwellings (including grouped dwellings on proposed 
Lot 172). Figure 1 shows the proposed lots under WAPC 151809. Figure 2 shows a potential R20 subdivision 
for six lots over the 4,454m2 area, yielding six single dwellings.

Figure 1.	 Extract from WAPC 153809 approved subdivision plan.

Figure 2.	 Potential R20 subdivision design
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Table 1 below is a summary of pre-lodgement discussions with the Department of Planning, Lands and 
Heritage, Shire of Serpentine Jarrahdale and other agencies based on the re-coding planning outcome in 
Figure 2.

Table 1.  Summary of pre-lodgement consultations for Amendment No. 2

Agency Date of 
Consultation

Method of 
Consultation

Summary of Outcome

Shire of 
Serpentine 
Jarrahdale

February 2020 Emails Bushfire Management 
 An updated Bushfire Management Plan will need to be provided 
demonstrating the north-east area can be developed. When the 
original Bushfire Management Plan was approved, Rowley Road 
North was a managed road but this is no longer the case and 
therefore an updated BMP will be required.

 Structure Plan Density 
 Shire confirmed the need for a structure plan amendment to 
formalise the reduction in density. The proposed single dwelling 
subdivision layout produced by the Proponent could result in 
future unplanned, ad hoc subdivision in undesirable battle-axe 
configurations if the R40  density coding under the structure plan 
were to remain.

Department 
of Planning, 
Lands & 
Heritage

March 2020 Meeting DPLH officers confirmed the re-coding from R40 to R20 could 
be supported in-principle. The formatting for the structure plan 
amendment documentation should be as simple as possible, 
potentially following the format adopted by Metro South – Peel for 
Anketell North Structure Plan for consistency.

Water 
Corporation

February 2020 Email/
Telephone

Water Corporation in-principle support and confirmation of 
feasibility to service the proposed development from Choctaw 
Place and the decommissioning of existing sewer infrastructure 
extending through the subject area.

Changes to Residential Development Yield
As a result of the re-coding from R40 to R20 a revised dwelling estimate is provided as follows:

Current Approved Structure Plan Dwelling Yield 

WAPC 151809, 152638, 153900 & 462-15 subdivision & survey strata applications 179 dwellings 

Amendment No. 2 Structure Plan Dwelling Yield

Under future staged subdivision 170 dwellings

Table 2 provides development statistics which can be used to measure the performance of the structure 
plan (and above subdivision dwelling yield) against the key target outcomes of Directions 2031 and Liveable 
Neighbourhoods.

Table 2   Estimated Development Yield for Structure Plan

Site Outcomes Target Density

Total SP Landholdings Area 11.4474 hectares -

Area set aside for roads, drainage & POS 3.18 hectares -

Balance area for residential development 8.25 hectares -

Estimate ultimate number of dwellings 170 dwellings -

Estimated number dwellings per site hectare1 20 dwellings/ha Liveable Neighbourhoods  
12 – 20 dwellings per site hectare for 
standard lot layouts

20 – 30 dwellings per site hectare for 
lots within proximity to activity centres

SP target density per gross urban hectare2 15 dwellings/site ha Directions 2031  
15 dwellings per gross urban hectare

1  Liveable Neighbourhoods definition of site hectare is the area available for residential development excluding roads, non-residential uses, 
public open space and drainage areas.

2  Directions 2031 definition of gross urban hectare is the gross area available for urban development
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The structure plan delivers approximately 20 dwellings per site hectare, which is consistent with Liveable 
Neighbourhoods density expectations for the site’s locational context. 

Similarly, the structure plan delivers approximately 15 dwellings per gross urban hectare, which is consistent 
with the target density of 15 dwellings per gross urban hectare under Directions 2031.  Approximately 476 
persons (based on average 2.8 persons per dwelling) are expected to live within the structure plan area.

Public Open Space
There is no change to the approved structure plan public open space area of 1.363 hectares (12.5%).

Bushfire Management
The re-coding from R40 to R20 will have no impact on the approved structure plan bushfire management 
plan. To address State Planning Policy 3.7 ‘Planning in Bushfire Prone Areas’ a Bushfire Attack Level (BAL) 
assessment has been prepared to inform a potential R20 subdivision.  

The BAL assessment shows that certain northern portions of R20 lots will be impacted by bushfire hazard 
vegetation in Rowley Road (North) road reservation, resulting in BAL ratings exceeding BAL-29. However, the 
R20 lots are large enough (i.e. lot depth 46m) to allow for a dwelling to be constructed within the southern 
half where the BAL level is less than BAL-29.  

Accordingly the constraints of bushfire can be adequately addressed. In addition, at some future point the 
vegetation in Rowley Road (North) road reserve will be cleared when the road is constructed.

Refer to Appendix 1 – Bushfire Management Plan
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Appendix 1

Bushfire Management Plan 
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Bushfire Management Plan – Lot 9003 Rowley Road, Darling Downs – Support LSP amendment 
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DISCLAIMER 
 
This Bushfire Management Plan has been prepared in good faith. It is derived from sources believed to be reliable and 
accurate at the time of publication. Nevertheless, this plan is distributed on the terms and understanding that the author 
is not responsible for results of any actions taken based on information in this publication or for any error or omission 
from this publication. 
 
Smith Bushfire Consultants Pty Ltd has exercised due and customary care in the preparation of this Bushfire 
Management Plan and has not, unless specifically stated, independently verified information provided by others. 
 
Any recommendations, opinions or findings stated in this report are based on circumstances and facts as they existed 
at the time Smith Bushfire Consultants Pty Ltd performed the work. Any changes in such circumstances and facts upon 
which this document is based may adversely affect any recommendations, opinions or findings contained in this plan. 
 
 
 
 
 
 
 
 
© SMITH BUSHFIRE CONSULTANTS Pty Ltd - August 2020 
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Section 1: Proposal Details 
 
The proposal is to amend the Local Structure Plan (LSP).  The Shire of Serpentine Jarrahdale has 
advised the proponent that the proposal does not address the Acceptable Solutions 3.1 and 3.3 of the 
Guidelines for Planning in Bushfire Prone Areas.  The Guidelines were not applicable at the time of the 
approved LSP.  The LSP is still approved and the Guidelines state that they are not retrospective 
(section 2.2).   
 
Specifically, the following requires consideration as it pertains to the proposed LSP amendment 2 
application: 
 
 Choctaw Place was approved as a long cul-de-sac under the original Lots 1 & 2 Rowley Road 

Structure Plan 2012. This approval predates the SPP 3.7 and Guidelines.  There was effectively no 
bushfire planning framework at the time for this location when it was approved. 

 Choctaw Place was subsequently constructed under WAPC subdivision approval in 2013. 
 A secondary access route cannot be provided to Rowley Road (North) or Hilbert Road from 

Choctaw Place, as the road planning for Rowley Road upgrade and Hilbert Road does not provide 
for a new secondary access route connection. 

 The bushfire issue of a secondary emergency access should not apply in this instance as: 
- the development has only a portion formally declared as bushfire prone.  
- It is highly unlikely Choctaw Place would be cut off from bushfire as it is surrounded by 

residential development with low fuel loading/hazard, being grassland that is managed to ‘low 
threat vegetation’. 

- Choctaw Place connects with internal subdivision roads, which will ultimately provide alternative 
routes onto Rowley Road (South) and Hopkinson Road. 

- The proposed subdivision is part of pioneering staging of urban development in the area. Urban 
staging must permit temporary interim limited access options, due to the nature of the staging of 
development. This is seen when considering where other surrounding urban developments are 
also being staged –which do not have secondary access in compliance with the current bushfire 
framework. 

 The current bushfire framework should not be retrospectively imposed on the lots which are 
accessed via Choctaw Place. 

 
If an emergency access way is required it is proposed that the access will be a continuation of Choctow 
Place through to the old Rowley Road.  The old Rowley Road, which is bitumen, will require clearing of the 
native revegetation on the shoulders and overhanging the road. 
 
There are concerns that the proposed roundabout near to the old Rowley Road and Hilbert Road will cause 
some traffic safety issues if the second access is required. 
 
This BMP is applicable to only the seven individual lots and not the remainder of Lot 9004. 
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Figure 2. Screen shot of map of bushfire prone areas for the subject site. 

 
It is noted that not all of the site is formally declared as bushfire prone.  The declaration of the areas as 
bushfire prone is required to trigger AS 3959 through the Building Code of Australia (BCA). 
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Section 2: Environmental Considerations  

Subsection 2.1: Native Vegetation – modification and clearing 

There will not be a need to clear significant areas of overstorey native vegetation on the site as a 
component of this development.  The site is effectively cleared of native species. There are areas of 
native species regeneration associated with the old Rowley Road that will be required to be cleared if 
the second alternative access option is required. 

 
Subsection 2.2: Re-vegetation/Landscape Plans 

 
There are no revegetation plans associated with the development.  It is expected that when the lots 
are created, dwellings and gardens will be constructed. 

 
Section 3: Bushfire Assessment Results 

 
If the vegetation is removed adjacent to the old Rowley Road the BAL rating for the lots will be BAL–
LOW. 
 

Subsection 3.1: Assessment Inputs 
 
The assessment inputs are shown in the forthcoming pages and are supported by a vegetation 
assessment, photographic evidence and text to support the vegetation assessment and a BAL Contour 
Map. 
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Site Assessment 
 
The assessment of the proposed amendment was undertaken on 3 August 2020 for the purpose of 
determining the Bushfire Attack Level in accordance with AS 3959 (Method 1). 

 

❸ 

 

❹ 

 

❼ 

 

❽ 

❾ 

 

❶ 

❷ 

❿ 

⓫ 

❺ 

❻ 

 

⓭ 

 

Figure 3. Vegetation Classification Map. 

Plot 2 

Plot 1 

Plot 3 

⓮ 

⓰ 

⓱ 
⓴ 

Plot 1 

Plot 2 

❺ 

Plot 1 

 

❽ 

⓮ 
⓯ 

⓳ 

⓲ 

Lot 9003 Rowley Road, 
Location details:  Lot 9003 Rowley Road,  
Darling Downs 
Assessment date:  3 August 2020 
Prepared by:  Ralph Smith 
Accreditation level:  2 
Accreditation number: 27541 
Accreditation expiry date:  August 2021 
Date aerial photo:  May 2020 



Shire of Serpentine Jarrahdale  Lots 1 & 2 Rowley Road, Structure Plan

296

 
Bushfire Management Plan – Lot 9003 Rowley Road, Darling Downs – Support LSP amendment 

10 
 

 
Subsection 3.1: Assessment Inputs 

 
Vegetation Classification 
 
All vegetation within 150 metres of the proposed development as indicated on the site assessment plan was 
classified in accordance with the Western Australian Government criteria and Clause 2.2.3 of AS 3959 was 
applied. Each distinguishable vegetation plot with the potential to determine the Bushfire Attack Level is 
identified below. AS 3959 only requires consideration of 100 metres between vegetation and the building and 
50 metres for grassland. 
 
Plot 1 
Exclusion – Low threat vegetation and non-vegetated areas 
Clause 2.2.3.2 (e) and (f) 
 

         
Photo ID: Photo 1 Looking at the cleared site ready for         Photo ID: Photo 2 Looking north at the road reserve and 
the subdivision.                            infrastructure and the subdivision site. 
 

         
Photo ID: Photo 3 Looking east at the subdivision site           Photo ID: Photo 4 Looking at the managed low threat  
and associated infrastructure near the subdivision site.          vegetation south-west of the subdivision site. 
 
  

BAL–FZ 

BAL–40 

BAL–29 

 

BAL–19 

 

BAL–12.5 
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Photo ID: Photo 5 Looking at the infrastructure and houses          Photo ID: Photo 6 Looking at the managed grass on the 
south of the subdivision site.              vacant lots that are south of the subdivision site. 
 

        
Photo ID: Photo 7 Looking at the horse paddocks and           Photo ID: Photo 8 Looking at the dwelling, sheds, cultivated    
associated infrastructure east of the subdivision site.           garden and grazed grass. 
 

          
Photo ID: Photo 9 Looking at the grazing paddock with horses           Photo ID: Photo 10 Looking at the suburban infrastructure, 
east of the subdivision site.              dwellings and reticulated and cultivated gardens. 
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Photo ID: Photo 11 Looking at the reticulated and cultivated          Photo ID: Photo 12 Looking at the suburban infrastructure.  
garden in the road reserve and dwellings. 
 
 
Plot 2 
Class D – Scrub (AS 3959 classification D-13) 
 

          
Photo ID: Photo 13 Looking at the regrowth scrub on the         Photo ID: Photo 14 Looking at the regrowth scrub vegetation 
western boundary of the subdivision site.         and the old Rowley Road bitumen strip of road. 
  

          
Photo ID: Photo 15 Looking at the regrowth scrub and           Photo ID: Photo 16 Looking at the regrowth and fence  
grass surface vegetation which will be removed.            separating the development to the north and the vegetation. 
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Photo ID: Photo 17 Looking at the regrowth scrub and            
grass surface vegetation immediately north of the 
subdivision site on the old Rowley Road. 
 
 
Plot 3 
Class G – Grassland under an open canopy (AS 3959 classification G-06) 
 

          
Photo ID: Photo 18 Looking at the grass under an open          Photo ID: Photo 19 Looking at the grass and road reserve. 
overstorey cover and road reserve. . 
 
 
Notes to Accompany Vegetation Classification 
 
1. Plot 1  
Exclusion – Low threat vegetation and non-vegetated areas 
Clause 2.2.3.2 (e) and (f) 
 
This plot comprises the houses, sheds, gardens and infrastructure surrounding the subdivision site.  The site 
is within an established suburb with all of the normal amenities such as roads, mains reticulated water, and 
other infrastructure.  The land to the north is an established suburb with most available lots having a dwelling 
located on them.  The lots not yet sold south of the subdivision site are all maintained in a low threat vegetation 
state as required under the Firebreak Order. 
 
The photographs were taken during winter when there is no requirement under the Firebreak Order to 
maintain the grass to a reduced height.  The tall grass will provide an impression of the grass being a 
potentially elevated bushfire threat. 
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Plot 2 
Class D – Scrub (AS 3959 classification D-13) 
 
This plot comprises the regrowth scrub vegetation associated with the old Rowley Road narrow bitumen road 
immediately to the north of the subdivision site.  The old Rowley Road narrow bitumen road remains, but the 
vegetation has been permitted to regrow.  This vegetation will be removed when the Rowley Road re-
alignment occurs.  This vegetation was classified as ‘low threat vegetation’ when the Bushfire Management  
 
Plan was developed by Bio Diverse Solutions (8/8/2016) and the subdivision site is still not entirely classified 
as Bushfire Prone by the State Government. 
 
Within Plot 2, which is currently classified as scrub, the proposal is to modify the scrub to ‘low threat 
vegetation’ as identified in AS 3959 section 2.2.3.2 (f).  To achieve that ‘low threat vegetation’ classification 
it is necessary to remove the regrowth overstorey trees and manage the grassland surface vegetation.   
 
 
Plot 3 
Class G – Grassland under an open canopy (AS 3959 classification G-06) 
 
This plot comprises the narrow strip of grassland under a sparse overstorey cover.  This grassland is between 
nine and 11 metres wide.  As the grassland strip is within 20 metres of the site it influences the BAL 
assessment and cannot be excluded under AS 3959 Section 2.2.3.2 (d).  
 
The grassland adjacent to Hilbert Road within Plot 3 will be mown/slashed and maintained during the bushfire 
season at less than 100 mm in height.  It will therefore comply with AS 3959 section 2.2.3.2 (f) and be 
classified as an Exclusion – Low threat vegetation and non-vegetated areas. 
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 Figure 4. BAL Contour Map. 

Lot 9003 Rowley Road, 

 

 
Location details:  Lot 9003 Rowley Road, Darling 
Downs 
Assessment date:  3 August 2020 
Prepared by:  Ralph Smith 
Accreditation level:  2 
Accreditation number: 27541 
Accreditation expiry date:  August 2021 
Date aerial photo:  May 2020 
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Slope 
 

 
Figure 5.  Two-metre contour map. 

 
The slope is not a consideration with the BAL assessment with this development as the land is effectively 
flat. 
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Subsection 3.2: Assessment outputs 

 
Potential Bushfire Impacts 
 
The potential bushfire impacts to the proposed subdivision from each of the identified vegetation plots are 
identified below. 
 

Plot Vegetation Classification Effective Slope Separation 
distance (m) 

BAL rating 

1 Exclusion – Low threat 
vegetation and non-vegetated 
areas 
Clause 2.2.3.2 (e) & (f) 

Not applicable 
 

Not applicable 
 

LOW 

2 Class D – Scrub (AS 3959 
classification D-13) – modified to 
‘low threat vegetation’ 
 

Flat 0 BAL–LOW 

3 Class G – Grassland under an 
open canopy (AS 3959 
classification G-06) – modified to 
‘low threat vegetation’ 

Flat 0 BAL–LOW 

 
Determination of Bushfire Attack Level (BAL) 
 
The determined Bushfire Attack Level (highest BAL) for the proposed subdivision has been determined in 
accordance with Clause 2.2.6 of AS 3959 using the above analysis.  The analysis has not considered 
individual lot boundaries nor the specific location of the dwellings as these are not known. 
 
The portion of the subdivision site where the lot is not declared as bushfire prone will not be influenced by 
the AS 3959 requirements. 
 
The determined Bushfire Attack Level (BAL) is BAL–LOW. 
 
 
Section 4:  Identification of bushfire hazard issues 
 
The most significant bushfire hazard is the extensive grassland associated with the land neighbouring the 
site.  This grassland is well managed and pose a very low threat. 
 
The regeneration scrub on the old Rowley Road will need to be removed to provide the EAW second 
access option if required by the decision maker. 
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LEGEND 
 
Subject land                       
 
Hazard vegetation             
 
150m assessment zone                          
 
 
Sealed roads                       
 
 
REQUIREMENTS 
 

1. The site is serviced by 
reticulated scheme water 
supply. 

2. Future EAW may provide 
alternative access options 
and may be in this 
location. 

3. This is the principle hazard 
vegetation, being 
grassland and is a very 
low threat as it is grazed 
by horses. 

4. This is scrub that will be 
removed. 

5. The area not declared as 
bushfire prone does not 
require the dwellings to be 
built to AS 3959 
standards. 

 
 
 

 

 

 

 

Location details: Lot 9003 Rowley 

Rd, Darling Downs 

Assessment date: 3/8/2020 

Prepared by:  Ralph Smith 

Accreditation level: 2 

Accreditation number: 27541 

Accreditation expiry date: August 

2021 

Date aerial photo: May 2020 
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Figure 6. Spatial representation of bushfire management strategies. 
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Section 6: General considerations for bushfire management  

 
The following are the general considerations for bushfire management: 

 The majority of the site and the neighbouring locations are a low to moderate hazard level. 
 The regeneration within the old Rowley Road will be removed. 
 If the EAW is required it will link to the old Rowley Road and then through to Hilbert Road. 

 
 

 

Section 7: Responsibilities for Implementation and Management of the Bushfire Measures 

 
DEVELOPER/LANDOWNER – PRIOR TO OCCUPANCY 

No. Implementation Action 

1 Install the driveway(s) to the standards stated in the Guidelines. 

2 Install the required water supply that meets State’s specifications.   

3 

A notification, pursuant to Section 165 of the Planning and Development Act 2005 is to be placed 
on the certificate(s) of title of the proposed lot(s) within the formally declared Bushfire Prone 
Areas, advising of the existence of a hazard or other factor. Notice of this notification is to be 
included on the diagram or plan of survey (deposited plan). The notification is to state as follows: 
 
"This land is within a bushfire prone area as designated by an Order made by the Fire and 
Emergency Services Commissioner and may be subject to a Bushfire Management Plan. 
Additional planning and building requirements may apply to development on this land".  

4 Clear the vegetation in Rowley Road (north) and install the EAW to provide the second access 
option if still required by the decision makers. 

 
 

LANDOWNER/OCCUPIER – ONGOING MANAGEMENT 

No. Management Action 

1 Comply with the relevant local government annual firebreak notice issued under s33 of the 
Bush Fires Act 1954. 
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Appendix 1 
Location of the EAW if it is required by the decision makers. 
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Appendix 2 
 
Map showing the hydrant locations. 

 

 
 
 

 



309

 
Bushfire Management Plan – Lot 9003 Rowley Road, Darling Downs – Support LSP amendment 

23 
 

 
References 

 
Australian Building Codes Board, (2019).  Building Code of Australia.  Australian Building Codes Board, 
Sydney. 
  
Shire of Serpentine Jarrahdale, (2019). Fire Break Notice 2019/20. Retrieved 7 March 2020 from 
https://Serpentine Jarrahdale.wa.gov.au/health-environment/emergency-management/fire-
management/fire-restrictions/ 
  
Near map from http://maps.au.nearmap.com/  
  
Slope percentage to degrees conversion from https://www.calcunation.com/calculator/slope-percent-
conversion.php 
 
Contour map from https://maps.agric.wa.gov.au/nrm-info/ 
 
Department of Fire and Emergency Services (DFES), (2020). Map of Bushfire Prone Areas.  
Retrieved 4 February 2020 from  
http://www.dfes.wa.gov.au/regulationandcompliance/bushfireproneareas/Pages/default.aspx  
  
Standards Australia. (2018). Australian Standard 3959 – Construction of buildings in bushfire-prone areas. 
Standards Australia, Sydney, NSW.  
  
Western Australian Planning Commission. (2015). State Planning Policy 3.7 – Planning in  
Bushfire Prone Areas. Western Australian Planning Commission, Perth, WA.  
  
Western Australian Planning Commission. (2017). Guidelines for Planning in Bushfire Prone Areas. 
Western Australian Planning Commission, Perth, WA. December 2017. 
 
Hydrant and water meter locations from 
https://espatial.dplh.wa.gov.au/PlanWA/Index.html?viewer=PlanWA 
 
Water Corporation, (2012).  Design Standard DS 63 Water Reticulation Standard Design and Construction 
Requirements for Water Reticulation System up to DN250.  Water Corporation, Perth. 
  
 
 
 

 



Level 18, 191 St Georges Tce, Perth WA 6000

T. (08) 9289 8300 – E. hello@elementwa.com.au

elementwa.com.au




