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Executive Summary

Purpose
This Structure Plan has been prepared under the provisions 

of the Planning and Development (Local Planning 
Schemes) Regulations 2015 and the City of Rockingham 

Town Planning Scheme No. 2 (TPS 2), to guide the zoning 

and development of a portion of Lot 16 McDonald Road, 

Baldivis within the City of Rockingham municipality.

The Structure Plan has been prepared on behalf of 

Defence Housing Australia by the following specialist 

consulting team:

 • TPG Town Planning, Urban Design and Heritage – 
town planning, urban design

 • Emerge Associates – environmental, local water 
management, bushfire management

 • Pritchard Francis – infrastructure servicing

 • Shawmac – traffic assessment

 • Galt – geotechnical

 • Fyfe - survey

Project Overview
This Structure Plan provides a guiding planning framework 

to facilitate the zoning and development of approximately 

1.8 hectares of land in the north Baldivis area for residential 

purposes. The Structure Plan ensures that development 

will be undertaken in an integrated and orderly manner and 

is anticipated to provide 29 residential lots. 

Item Data Structure Plan Ref 

(Section No.)

Total area covered 

by the structure plan

1.5803 hectares Part Two – Section 1.2

Area of each land 

use proposed:

Zones

• Residential

Reserves

• Road Reserves

 

 

1.1841 hectares

 

0.3962 hectares

Part Two – Section 3

Total estimated lot 

yield

29 lots Part Two – Section 3.3

Estimated number 

of dwellings

29 dwellings

Estimated 

population

70 people @ 2.4 

people/household

Estimated dwellings 

per gross hectare of 

Urban zoned land

18 dwellings per 

gross hectare of 

Urban zoned land

Estimated 

residential site 

density

24 dwellings per 

residential site 

hectare

Public Open Space 0 hectares Part Two – Section 3.5



vi

List of Plans, Figures and Appendices

Plans
Plan 1 – Portion of Lot 16 McDonald Road, Baldivis Structure Plan

Figures
Figure 1 – Location Plan

Figure 2 – Aerial Photograph

Figure 3 – Extract of Metropolitan Region Scheme

Figure 4 – Extract of City of Rockingham Town Planning Scheme No. 2

Figure 5 – Baldivis (North) District Structure Plan

Figure 6 – Indicative Bushfire Attack Levels

Figure 7 – Subdivision Concept Plan 

Figure 8 – Internal Road Hierarchy 

Figure 9 – Road Cross Sections

Appendices
Appendix 1 – Certificate of Title

Appendix 2 – Ministerial Statement No. 580  

Appendix 3 – Geotechnical and Preliminary Environmental Study

Appendix 4 – Environmental Assessment and Management Strategy

Appendix 5 – Bushfire Management Plan

Appendix 6 – Infrastructure Servicing Report

Appendix 7 – Transport Assessment 

Appendix 8 – Local Water Management Strategy



716-059 Portion of Lot 16 McDonald Road, Baldivis - Structure Plan vii

Contents

Implementation 1
1. Structure Plan Area 1

2. Operation 1

3. Staging 1

4. Subdivision and Development Requirements 1

5. Local Development Plans 1

6. Other Requirements 1

7. Additional Information 2

1. Planning Background  7
1.1 Introduction and Purpose   7

1.2 Land Description  7

1.3 Planning Framework  7

2. Site Conditions and Constraints  19
2.1 Landform and Soils   19

2.2 Biodiversity and Natural Assets 19

2.3 Hydrology 20

2.4 Historical Land Uses and Potential  
Contamination 20

2.5 Surrounding Land Uses 20

2.6 Bushfire Hazard 21

2.7 Infrastructure Servicing and Utilities 21

3. Structure Plan 25
3.1 Context 25

3.2 Interface with Surrounding Land 25

3.3 Residential Densities and Dwelling Forecasts 25

3.4 Movement Network 25

3.5 Public Open Space 26

3.6 Local Water Management Strategy 30

3.7 Basic Liveable Neighbourhoods Assessment 30

Technical Studies Appendices 31
Abbreviations 31

Appendix 1 33
Certificate of Title 33

Appendix 2 35
Ministerial Statement No. 580   35

Appendix 3 37
Geotechnical and Preliminary Environmental Study 37

Appendix 4 39
Environmental Assessment and Management Strategy 39

Appendix 5 41
Bushfire Management Plan 41

Appendix 6 43
Infrastructure Servicing Report 43

Appendix 7 45
Traffic Assessment  45

Appendix 8 47
Local Water Management Strategy 47



viii

This page has been le� blank intentionally.



716-059 Portion of Lot 16 McDonald Road, Baldivis - Structure Plan ix
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Implementation

1. Structure Plan Area
This Structure Plan applies to a portion of Lot 16 McDonald 

Road, Baldivis, being the land contained within the inner 

edge of the line denoting the structure plan boundary on the 

Structure Plan (Plan 1). This Structure Plan is identified as 

‘Portion of Lot 16 McDonald Road, Baldivis Structure Plan’.

2. Operation
The date this Structure Plan comes into effect is the date 

this Structure Plan is approved by the Western Australian 

Planning Commission (WAPC).

3. Staging
Staging does not apply to this Structure Plan.

4. Subdivision and 

Development Requirements

Element Requirement

4.1 Land Use 

Zones and 

Reserves

(a) The Zones and Reserves of the Structure 

Plan area are shown on Plan 1.

(b) Land use permissibility within the Structure 

Plan area shall be in accordance with the 

corresponding Zone under TPS 2..

4.2 Residential 

Densities

(a) Subdivision and development within the 

Structure Plan area is to be in accordance with 

the nominated R25 density code shown on Plan 1.

4.3 Bushfire 

Protection

(a) This Structure Plan is supported by a 

Bushfire Hazard Assessment and Bushfire 

Management Plan (BMP) contained within 

Appendix 5.

4.4 Movement 

Network

(a) The movement network within the Structure 

Plan area is to be provided generally in 

accordance with Plan 1.

(b) The McDonald Road closure is to be 

progressed generally in accordance with Plan 1.

Element Requirement

4.5 Notifications 

of Title

(a) In respect of subdivision of the land, the City of 

Rockingham shall recommend to the WAPC that 

a condition be imposed on the grant of subdivision 

approval for a notification to be placed on the 

Certificate(s) of Title to advise the following:

i). That a BMP exists for lots deemed to be 

affected by a recognised bushfire hazard, as 

identified within the BMP contained within 

Appendix 5.

4.6 Public Open 

Space

Subject to the agreement of the WAPC and the 

City of Rockingham, a minimum of 10 percent 

public open space is to be provided by way of a 

payment of money-in-lieu of land in accordance 

with the relevant provision of the Planning and 
Development Act 2005.

5. Local Development Plans
Local Development Plan(s) (LDP) are required to 

be prepared prior to development approval for lots 

comprising one or more of the following attributes:

(a) Lots with a side boundary abutting McDonald 
Road. LDP(s) should prohibit vehicular access onto 
McDonald Road; and/or

(b) Lots deemed to be affected by a recognised bushfire 
hazard, as identified spatially in Figure 13 of the 
accompanying BMP, contained within Appendix 5. 
LDP(s) should prescribe an appropriate Asset Protection 
Zone and associated dwelling setbacks to street 
frontages and/or lot boundaries, and any other matters 
considered necessary to mitigate bushfire risk in 
accordance with the BMP contained within Appendix 5.

6. Other Requirements
The Structure Plan is subject to the City of Rockingham 

Development Contribution Area No. 2. The developer 

is to make satisfactory arrangements with the City of 

Rockingham to provide proportional contributions towards 

those items of development infrastructure defined in 

Schedule No. 12 of the TPS 2.
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7. Additional Information

Additional 

Information

Approval Stage Consultation 

Required

Urban Water 

Management Plan

Subdivision City of Rockingham

Bushfire Attack 

Level Assessment

Development City of Rockingham
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PART TWO � EXPLANATORY SECTION  
AND TECHNICAL APPENDICES
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1. Planning Background 

1.1 Introduction and Purpose  
This Structure Plan provides the basis for zoning (including 

residential density) and development of a portion of Lot 

16 McDonald Road, Baldivis zoned ‘Urban’ under the 

Metropolitan Region Scheme (MRS) and ‘Development’ 

under the City of Rockingham Town Planning Scheme 

No.2 (TPS 2) (the subject site). The Structure Plan 

identifies the general pattern of development by identifying 

movement networks and residential densities.

Part Two has been prepared in accordance with the 

Western Australian Planning Commission’s (WAPC’s) 

Structure Plan Framework (August 2015).

1.2 Land Description 

1.2.1 Location  

The Structure Plan area is located approximately 38 

kilometres south of Perth City and 3 kilometres north of 

the Baldivis Town Centre. The subject site is positioned 

generally to the east of a ridgeline that separates it from 

Mandurah Road and Lake Cooloongup.

The subject site is bound by McDonald Road to the east, 

privately owned allotments to the south and west and the 

dra� Portion of Lot 306 McDonald Road, Baldivis Structure 

Plan to the north.

Refer to Figure 1 – Location Plan

1.2.2 Area and Land Use  

Lot 16 has an area of approximately 2 hectares and a 

frontage to McDonald Road in the order of 120m, however 

the Structure Plan covers approximately 1.58 hectares 

being the portion of Lot 16 zoned ‘Urban’ under the 

Metropolitan Region Scheme (refer to Section 1.3.1.1 of 

this report).  The subject site currently comprises two 

dwellings and numerous outbuildings. Historical aerial 

photographs indicate that the site may have previously 

been used as orchards, developed with the existing 

southern dwelling in the 1960s. The existing northern 

single dwelling was established on the subject site in 2007.

Refer to Figure 2 – Aerial Photograph

1.2.3 Legal Description and 

Ownership  

The land subject of this application is described as a 

portion of Lot 16 on Diagram 37055. The particulars of the 

Certificate of Title are summarised in Table 1:

Table 1 – Particulars of Certificate of Title

 Lot Diagram Volume/

Folio

Area Registered 

Owner

Pt 16 37055 2827/169 2.0639ha Defence Housing 

Australia

Refer to Appendix 1 – Certificate of Title

1.3 Planning Framework 

1.3.1 Zonings and Reservations

1.3.1.1 Metropolitan Region Scheme

Under the provisions of the MRS, the Structure Plan area 

is currently zoned ‘Urban’. A ‘Rural’ zone adjoins the 

Structure Plan area to the west, and forms the remainder 

of Lot 16. There are no regional reservations that affect the 

Structure Plan area.

Refer to Figure 3 – Extract of Metropolitan Region Scheme
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SUBJECT SITE 

The Planning Group WA Pty Ltd© source: googlemaps

Figure 1. Location Plan
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1.3.1.2 City of Rockingham Town Planning 

Scheme No. 2

Under the provisions of the City of Rockingham’s TPS 2, 

the Structure Plan area is currently zoned ‘Development’ 

and identified within ‘Development Area No. 9’. According 

to TPS 2, the purpose of the ‘Development’ zone is to:

(a) identify areas requiring comprehensive planning prior 
to subdivision and development.  

(b) coordinate subdivision, land use and development in 
areas requiring comprehensive planning.  

Pursuant to  clause 4.2.4 of TPS 2 and the Planning and 
Development (Local Planning Schemes) Regulations 2015, 

Schedule 2, Part 4, subdivision and development of land 

that is zoned ‘Development’ under TPS 2 is to be generally 

in accordance with an approved Structure Plan.

The Structure Plan area is also located within 

‘Environmental Conditions (Area) No. 2’. Schedule 8 of 

TPS 2 contains the environmental conditions set by the 

Minister for the Environment as conditions of Amendment 

300 to the City’s then TPS 1. The conditions require a 

number of environmental management plans to be 

prepared (these matters are addressed in Section 1.3.5 and 

Section 2 of this report).

The subject site is also located within the catchment area 

of Development Contribution Area No. 2 (DCA2). DCA2 

seeks to provide for the equitable sharing of the costs 

of community infrastructure and administrative costs 

between landowners. Cost contributions are required 

as a result of subdivision or development of land within 

the DCA2 area. The calculation of the cost contribution 

is provided within Schedule 12 of TPS 2 and is based on 

dwelling yields.

The Structure Plan proposes the subject site be zoned 

‘Residential’ under TPS 2. All subdivision, development 

and land use is to be in accordance with the provisions of 

the Residential zone under TPS 2. A scheme amendment 

to TPS 2 will eventually be required to ‘normalise’ this 

Structure Plan (i.e. transfer the relevant zonings and 

R-Codes of the Structure Plan into TPS 2).

Refer to Figure 4 – Extract of City of Rockingham Town 
Planning Scheme No. 2

1.3.2 Regional and Sub-regional 

Structure Plans

1.3.2.1 Baldivis (North) District Structure Plan

The Baldivis (North) District Structure Plan (DSP) 

was endorsed by the WAPC in August 2000 and was 

last modified in September 2006. The DSP guides the 

preparation of future, more detailed (local) structure 

plans by setting out broad land uses, open space and 

road networks. The Structure Plan area is located within 

‘Precinct 2’ of the DSP. The DSP has been given due regard 

in the preparation of this Structure Plan. 

Refer to Figure 5 - Baldivis (North) District Structure Plan 
(as amended)

1.3.3 Planning Strategies

1.3.3.1 Directions 2031 and Beyond

Directions 2031 and Beyond (Directions 2031) is a spatial 

planning framework; a high level strategic plan that 

establishes a vision for the future growth of the Perth and 

Peel region. It provides a framework to guide the detailed 

planning and delivery of housing, infrastructure and 

services necessary to accommodate that growth. 

The subject site is located within the ‘South Metropolitan 

Peel Sub-region’ which by 2031, is anticipated to reach a 

total population of 278,000 – a growth of 70,000 people and 

requiring an additional 41,000 dwellings. The Structure Plan 

assists in delivering new dwellings to reach this target.

1.3.3.2 Outer Metropolitan Perth and Peel 

Sub-regional Strategy

The Sub-regional strategies provide a framework for 

delivering the objectives of Directions 2031. The Structure 

Plan area is identified as ‘Urban Zoned Undeveloped’ 

under the Outer Metropolitan Perth and Peel Sub-regional 

Strategy as depicted on the South-west Sub-regional 

Spatial Framework Map. The wider north Baldivis area is 

projected to yield 3,900+ dwellings by 2031 based on 15 

dwellings per gross urban zoned hectare. This Structure 

Plan aims to achieve approximately 18 dwellings per 

gross hectare and therefore meets the target set under 

Directions 2031 and the Sub-regional Strategy.
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1.3.3.3 Dra� Perth and Peel @ 3.5 Million

The Dra� Perth and Peel @ 3.5 Million framework (the 

Framework) is an overarching document building on the 

vision laid down by Directions 2031. It aims to achieve a 

more consolidated urban form to meet long–term housing 

needs and strengthen key activity centres and employment 

nodes as the Perth and Peel population grows to 3.5 

million. The Framework guides infill development to 

increase residential housing choice and to reduce the 

need for people to commute long distances for work. The 

Structure Plan area is identified as ‘Urban’ under the South 

Metropolitan Peel Sub-regional Planning Framework. 

The Framework sets a residential site density target of 26 

dwellings per residential site hectare. This Structure Plan 

aims to achieve approximately 24 dwellings per residential 

site hectare and therefore generally satisfies the intent of 

the Dra� Perth and Peel @ 3.5 Million framework.

1.3.3.4 City of Rockingham Urban Growth 

Programme (2009)

The City of Rockingham’s Urban Growth Programme 

assists in understanding the likely pattern of urban growth 

to 2031. The Growth Mapping identifies the Structure Plan 

area as being developed for future urban purposes. This 

Structure Plan provides the guiding framework to facilitate 

future urban development.

1.3.4 Planning Policies

1.3.4.1 State Planning Policy 2.1 – Peel 

Harvey Coastal Plain Catchment

The Structure Plan area is located within the catchment 

of the Peel-Harvey estuarine system. State Planning 

Policy 2.1 (SPP2.1) provides guidance regarding planning 

requirements for land use changes within this catchment. 

The relevant objectives of State Planning Policy 2.1 are to: 

 • Improve the social, economic, ecological, aesthetic, 
and recreational potential of the Peel - Harvey coastal 
plain catchment;

 • Ensure that changes to land use within the catchment 
to the Peel – Harvey estuarine system are controlled so 
as to avoid and minimise environmental damage; and

 • Balance environmental protection with the economic 
viability of the primary sector.

This Structure Plan incorporates principles of Water 

Sensitive Urban Design and Best Management Practice as 

demonstrated in the accompanied Local Water Management 

Strategy (LWMS) (Refer to Section 3.6 of this report).

1.3.4.2 State Planning Policy 3 – Urban 

Growth and Settlement

SPP3 provides high-level objectives relating to the desired 

pattern of urban development in the State. SPP 3 provides 

the following objectives being of relevance to the future 

development of the Structure Plan area:

 • To build on existing communities having established 
local and regional economies, concentrating 
investment in the improvement of services and 
infrastructure and enhancing the quality of life in 
those communities;

 • To manage the growth and development of urban 
areas in response to the social and economic needs 
of the community in recognition of relevant climatic, 
environmental, heritage and community values and 
constraints; and

 • To promote the development of a sustainable and 
liveable neighbourhood form which reduces energy, 
water and travel demand whilst ensuring safe and 
convenient access to employment and services by all 
modes, provides choice and affordability of housing 
and creates an identifiable sense of place for each 
community.

The Structure Plan area would present an opportunity to 

provide family housing options where future residents 

would benefit greatly from the range of employment, 

services, shopping, entertainment and sustainable 

transport opportunities in the locality, with new dwellings 

optimising the use of established infrastructure networks.

1.3.4.3 State Planning Policy 3.1 

Residential Design Codes

The Residential Design Codes (R-Codes) provide the 

comprehensive basis for the control of residential 

development through the State. The future subdivision and 

development of the Structure Plan area will be required 

to satisfy the relevant provisions of the R-Codes. In this 

regard, the Structure Plan proposes a residential density 

of, as described by the R-Codes, of R25.

1.3.4.4 State Planning Policy 3.7 Planning 

for Bushfire Risk Management 

and Planning for Bushfire Risk 

Management Guidelines

SPP3.7 intends to assist in reducing the risk of bushfire 

to people, property and infrastructure by taking a risk- 

minimisation approach to development proposed in 

bushfire prone areas.
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A designated Bushfire prone area is an area that has 

been identified and designated by the Fire and Emergency  
Services Act 1998 (as amended). Such areas are identified 

on the Map of Bush Fire Prone Areas.

The Structure Plan area is designated as being Bushfire 

Prone. In accordance with SPP3.7 and the associated 

Guidelines, the Structure Plan road and lot layout has 

been influenced by the outcomes of an indicative Bushfire 

Attack Level (BAL) contour plan and associated Bushfire 

Management Plan (BMP) (refer to Section 2.7 of this report).

Part One of the Structure Plan report lists the situations 

where Local Development Plans are required to be prepared 

at subdivision stage to ensure bushfire risk is addressed.

1.3.4.5 Development Control Policy  

2.3 Public Open Space in 

Residential Areas

The main component of Development Control Policy 

2.3 (DC2.3) is the requirement for 10 percent of the 

gross subdivisional area of a residential subdivision to 

be provided as public open space (guided by Liveable 

Neighbourhoods, see below). Clause 4.3 of DC2.3 allows 

for a cash payment to be made by the subdivider in lieu of 

providing land for open space, particularly if the land area is 

such that a 10 percent land contribution would be too small 

to be of practical use or open space is planned in a nearby 

location. Refer to Section 3.5 of this report.

1.3.4.6 Liveable Neighbourhoods 2009

Liveable Neighbourhoods is an operational policy, adopted 

by the WAPC, for the design and assessment of structure 

plans and subdivisions for residential development. The 

elements of Liveable Neighbourhoods primarily relate to 

large-scale, greenfield structure planning and subdivision 

and accordingly a detailed assessment of the structure 

plan is not provided. Rather, a simple assessment 

against the relevant elements and objectives of Liveable 

Neighbourhoods is provided in Section 3.7 of this report. 

1.3.4.7 Planning Bulletin No. 87 – High 

Pressure Gas Transmission Pipelines 

in the Perth Metropolitan Region

WAPC Planning Bulletin No. 87 provides guidance for 

planning and development proposals that are located 

within the vicinity of regional gas pipelines, including the 

Parmelia Gas Pipeline. Table 1 of the Bulletin provides 

for a 65m setback between residential development and 

the gas pipeline easement ‘as of right’. The Structure 

Plan area is in excess of this setback distance however is 

located within the ‘notification area’ to ensure consultation 

occurs with the pipeline owners for any planning proposal.

1.3.4.8 Planning Bulletin No.112 - 

Medium-Density Single House 

Development Standards - Structure 

Plan Areas 

In May 2015, the WAPC released Planning Bulletin No. 112 

to introduce new standard residential-medium density 

deemed-to-comply R-Code provisions within Structure 

Plans. Whilst this approach is now inconsistent with the 

requirements of the WAPC’s Structure Plan Framework 

(August 2015), and cannot be included in this structure 

plan, future development may be guided by applicable 

local planning policies and/or local development plans 

adapted by the City that incorporate the objectives of the 

Planning Bulletin. 

1.3.5 Other Planning Approvals 

and Decisions  

The Structure Plan area comprised part of Amendment 

No. 300 to the City of Rockingham’s previous Town 

Planning Scheme No. 1, which was initiated to rezone the 

Structure Plan area and surrounding land from ‘Rural’ to 

‘Development’ in line with the underlying MRS ‘Urban’ 

zoning. The rezoning application was assessed by the 

Environmental Protection Authority (EPA) in 2001 and it 

was determined that the proposal could be implemented 

subject to conditions. The approval and associated 

conditions are outlined in Ministerial Statement No. 580 

(dated 19th December 2001) which has been attached as 

Appendix 2. The conditions require preparation of various 

management plans. A brief outline of the conditions and 

how they have been addressed by this Structure Plan has 

been provided below:

 • Condition 1 - Drainage and Nutrient Management 
Plan has been addressed through the Local Water 
Management Strategy prepared in accordance with 
the Department of Water’s (DoW) Better Urban  
Water Management Guidelines (refer to Section 2.3.6 
of this report).  
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 • Condition 2 - Soil and Groundwater Investigation and 
Remediation Plan has been addressed through the 
Preliminary Site Investigation undertaken as part 
of the Geotechnical and Preliminary Environmental 
Study (refer to Section 2 of this report).

 • Condition 3 - Pipeline Protection Plan is not relevant to 
this site as the Structure Plan area is located outside 
the pipeline buffer.

 • Condition 4 - Spray Dri� Investigation and 
Management Plan is not relevant to this site as no 
active market garden operations occur in the vicinity 
of the Structure Plan area.  

 • Condition 5 - Vegetation Management Plan is not 
relevant to this site as no regionally significant 
vegetation (i.e. Bush Forever Site 356) occurs in the 
vicinity of the Structure Plan area.  

1.3.6 Pre-lodgement Consultation  

Pre-lodgement consultation is summarised in the table below. It should be noted that the project team has also had 

various discussions with the City of Rockingham via telephone that have not been documented.

Table 2 – Pre-lodgement Consultation

Agency Date of 

Consultation

Method of Consulttion Comments/ Outcome

CoR 1 September 2015 Meeting TPG - initial meeting to discuss expectations and format of the Structure 

Plan. Applicant made aware of recent dra� Structure Plan over Portion of 

Lot 306 to the north. 

Key technical studies advised to be water and drainage, bushfire, traffic 

and contamination. Acknowledged Environmental Conditions under TPS 2 

Schedule 8.

Density suitable at R25.

CoR 20-30 November 2015 Email correspondence Emerge - query regarding water management approach, potential to 

discharge offsite and/or store subsurface beneath road reserves.

Response from CoR indicating acceptance of subsurface beneath road 

reserves and suggesting investigating roadside bio retention areas.

CoR 25 November 2015 Meeting TPG - progress meeting to discuss outcomes of BAL assessment, design 

elements of revised subdivision concept plan and technical studies 

underway.

CoR 21 December 2015 Email correspondence TPG - CoR provided in-principle support for the proposed road closure of a 

portion of McDonald Road considered surplus to needs.

CoR 5 January 2016 Email correspondence Emerge – obtaining existing information regarding adjacent areas.

CoR 12-15 January 2016 Email correspondence Shawmac - obtaining traffic data for report.

CoP 8 February 2016 Email correspondence Review of dra� Part One - Implementation

DoP 15 December 2015 Email correspondence TPG - query regarding the rural balance lot to the east of the Structure Plan 

area and the proposed subdivision concept/road location. DoP (Paul Sewell) 

superficially confirmed that the response to the Rural/Urban demarcation 

appears logical and appropriate.

DoP 15 December 2015 Email correspondence Emerge - to DoP.

DoP 9-10 February 2015 Email correspondence Review of dra� Part One - Implementation

WC 6 March 2015 Email correspondence/ 

telephone 

Pritchard Francis - confirmation within existing network planning.

DoW 11 December 2015 Telephone discussion Emerge – discussions with Brett Dun regarding approval process and 

groundwater levels.

DoW 11-14 December 2015 Email correspondence Emerge – query to and subsequent response from Brett Dun confirming 

that groundwater level monitoring at the site is not required.
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2. Site Conditions and Constraints 

The following section provides a summary of the key 

findings from the various consultant reports, including:

 • Geotechnical and Preliminary Environmental Study 
(Appendix 3);

 • Environmental Assessment and Management 
Strategy (Appendix 4)

 • Bushfire Management Plan (Appendix 5); and

 • Infrastructure Servicing Report (Appendix 6).

2.1 Landform and Soils  
The site ranges in height from 4.2m Australian Height 

Datum (AHD) to 7.2mAHD. The highest levels are located 

in the west of the site, providing an easterly aspect. The 

lowest parts of the site are located along McDonald Road. 

A geotechnical assessment was undertaken for the site 

by Galt Geotechnics which found ground conditions to be 

generally as expected based on the regional mapping, with 

the following observations noted specific to the site: 

 • Sand, medium to coarse grained, sub-angular to 
sub-rounded, brown becoming yellow with depth, 
trace limestone cobbles and gravel, typically loose to 
dense, present from surface to depth of between 1m 
extending to the maximum depth investigation (2.5m).  

 • Limestone, present below the sand layer, rockhead 
varying from depths between about 1m and 
more than the maximum depth of investigation 
(2.5m).  Imported fill was found to occur in the north-
west of the site, associated with the existing residence 
in this portion of the site. 

Refer to Appendix 3 - Geotechnical and Preliminary 
Environmental Study 

2.1.1 Acid Sulfate Soils

Mapping from the geotechnical report shows the site 

having no known risk of Acid Sulfate Soils occurring at 

depths less than 3m from the surface. The nearest high 

risk area is located approximately 50-100m to the south 

west of the site, likely associated with wetlands in this area 

(discussed below). 

2.2 Biodiversity and Natural 

Assets

2.2.1 Flora and Vegetation

The site has been historically cleared of remnant 

vegetation to support agricultural land uses and now 

supports areas of grassland dominated by weeds, with a 

small number of planted non-native trees in the western 

extent of the site. Due to the complete removal of remnant 

vegetation from the site, based on a site inspection by 

Emerge botanists, vegetation is considered to be in 

‘Completely Degraded’ condition.

Given the extent of historic disturbance within the 

site, there is unlikely to be any significant flora species 

present within the site. It is also highly unlikely that any 

areas of Threatened or Priority Ecological Communities 

should occur within the site. There are no declared 

Environmentally Sensitive Areas within the site. 

2.2.2 Fauna

Given the extent of historic disturbance within the site, any 

fauna species present would be generally common and 

widespread species with non-specific requirements that 

allow them to persist in highly disturbed habitats. There 

are no known black cockatoo roosting or breeding sites 

located within or in the vicinity of the site, and while areas 

of remnant vegetation west of the site are mapped as 

potential foraging habitat, there is none within the site. 

Refer to Appendix 4 - Environmental Assessment and 
Management Strategy 
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2.3 Hydrology

2.3.1 Groundwater

Recent groundwater monitoring data from the residential 

subdivision to the east (‘The Chimes’) indicate that a 

maximum groundwater level of 1.38mAHD was recorded 

in a bore located approximately 30m from the south 

eastern corner of the site in July 2012. Depth to the 

maximum groundwater level (MGL) therefore ranges 

between 2.82m below ground level (BGL) and 5.82m BGL. 

Recent groundwater monitoring data from the dra� Part 

Lot 306 McDonald Road, Baldivis Structure Plan to the 

north of the site indicate that a MGL of 1.82mAHD was 

recorded in a bore located approximately 20m from the 

north-western corner of the site in September 2014.  Refer 

to Section 3.6 of this report.

2.3.2 Surface Water

No surface water features have been observed within 

the site, and no external surface water catchments direct 

surface water flows into the Structure Plan area. Rainfall 

would infiltrate freely across the site due to the high 

permeability of the underlying sands. 

2.3.3 Wetlands

Based on a desktop search of the Department of Parks 

and Wildlife’s Geomorphic Wetlands series mapping within 

Landgate’s Shared Land Information Portal, there are no 

wetlands located within the Structure Plan area. A Dampland 

Conservation Category Wetland is located approximately 

75m southwest of the site. The Structure Plan area is located 

outside of any buffer distance requirement.

Refer to Appendix 4 - Environmental Assessment and 
Management Strategy 

2.4 Historical Land Uses and 

Potential Contamination
Based on a review of historic aerial photography the site 

was cleared of native vegetation prior to 1953 (earliest 

available aerial image) for agricultural purposes and to 

allow for subsequent market garden land uses. Market 

garden land uses are generally considered to have a low 

risk of contamination but are listed in the DER’s Potentially 

Contaminating Activities, Industries and Landuses guideline.

As part of the geotechnical investigation undertaken for 

the site, limited contamination investigations were also 

undertaken, involving a desktop assessment and review 

of historic aerial photography, excavation of test pits and 

bore holes, and the laboratory testing of soil samples 

for heavy metals and pesticides. These investigations 

indicated that there was no evidence of soil contamination 

within the site as a result of historic market garden land 

uses and therefore it is unlikely that soils within the 

site have been impacted to an extent that would restrict 

development for urban purposes. 

A search of the Department of Environment Regulation’s 

(DER) Contaminated Sites Database and Register found 

there to be no registered contaminated sites within or 

immediately adjacent to the site. 

2.5 Surrounding Land Uses

2.5.1 Poultry Farm

An existing poultry farm is situated approximately 850 

m south-east of the site. Based on the EPA’s Guidance 

Statement No. 3 Separation Distances between Industrial 

and Sensitive Land Uses there is a recommended generic 

separation distance of 300-1000m (depending on the size 

of the operation) between poultry farming facilities and 

sensitive land uses. 

A detailed and site specific odour impact assessment 

was undertaken for the poultry farm, as part of local 

structure planning for the landholdings east of Baldivis 

Road. The assessment indicated an off-site odour impact 

of up to 100m in any direction from the poultry sheds. This 

recommended separation distance will not result in any 

consideration for the Structure Plan area. 

2.5.2 Market Gardens

Landholdings to the north of the site have been subject 

to extensive historic market garden activities. This area 

is zoned ‘Urban’ under the MRS and is intended for future 

urban development under the Baldivis (North) DSP. It is 

understood that the landowner is currently progressing 

planning for the urban development of this area, therefore 

this historic land use is not a key consideration or 

constraint to urban development within the site. 
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2.6 Bushfire Hazard
A BMP has been prepared to provide guidance on how 

to plan for and manage the potential bushfire threat to 

the Structure Plan area and its future development. The 

BMP identifies the BAL and subsequently addresses 

requirements expected of local governments, the 

developer and property owners, and details the specific 

fire management requirements that will be implemented 

within the development and design.

The BMP demonstrates that mitigation of the bushfire risk 

to the Structure Plan area can be achieved as follows:

 • Providing appropriate vehicular access options 
(proposed loop roads);

 • Providing sufficient water supply to ensure emergency 
services are able to respond to a bushfire event 
(reticulated water supply);

 • Siting development to ensure buildings are not 
exposed to an unacceptable level of radiant 
flux, without appropriate mitigation measures 
(implemented through subsequent LDP(s));

 • The BMP concludes that the proposed design of 
subdivision and modified vegetation are such that 
with the implementation of the BMP, the fire threat to 
persons and property within the Structure Plan area is 
reduced to an acceptable level;

 • Dwellings located within 100m of identified classified 
vegetation will have bushfire risk mitigated through 
the use of an appropriate asset protection zone (APZ) 
and construction standards via compliance with 
AS3959; and

 • The indicative BAL assessment demonstrates that 
BAL-29 would not be exceeded and an APZ can be 
accommodated within the proposed future road 
reserves in the south and west of the site, in response 
to the adjacent bushfire hazards.

Further, the Bushfire Prone areas determined for the site 

(as shown within Figure 9 of the BMP) could be used by 

the City to update the Map of Bush Fire Prone Areas.

Refer to Figure 6 – Indicative Bushfire Attack Levels

Refer to Appendix 5 - Bushfire Management Plan

2.7 Infrastructure Servicing 

and Utilities
An Infrastructure Servicing Report (ISR) has been 

prepared to address various servicing requirements for 

the indicative subdivision concept. The ISR concludes that 

the future development of the Structure Plan area is not 

constrained by service capacities or upgrades with all 

services in close proximity to the site. 

Note: infrastructure within the McDonald Road reserve 

subject to the proposed road closure will be relocated at 

the developer’s expense.

Refer to Appendix 6 - Infrastructure Servicing Report

2.7.1 Stormwater Drainage 

An underground pit and pipe network is intended for 

the site and will be disposed of into underground tanks, 

allowing for infiltration and attenuation of the critical 1:100 

year ARI event (refer to Section 3.6 of this report). 

2.7.2 Sewerage

A 150mm diameter sewer has been allowed for to service 

the expected lots. This can then gravity feed into the 

150mm diameter sewer running along the west side of 

McDonald Road and then to the existing wastewater pump 

station adjacent to the lot. The sewerage catchment has 

been confirmed by the Water Corporation and the system 

has sufficient capacity for the 29 lot development (plus the 

rural balance lot). 

2.7.3 Water Supply

The site currently has a 150mm water main on the eastern 

side of McDonald Road. It is likely that connections into 

the 150mm main will be able to supply the site with 

water, which has been indicated by the Water Corporation. 

Connection will need to be bored under McDonald Road. It is 

assumed internal water reticulation mains will be 100mm. 

2.7.4 Power

Existing electrical infrastructure adjacent to the site 

includes high and low voltage cables along both sides 

of McDonald Road, and an existing transformer directly 

opposite the Structure Plan area on McDonald Road. 



22

Regional mapping indicates the site will have 15-20MVA 

capacity in 2020 hence it is not anticipated capacity will  

be an issue. 

2.7.5 Communication

There is existing Telstra network located in McDonald Road, 

which is the existing service currently servicing the dwellings 

on site. It is expected there will be capacity to service this 

site.  Optic fibre currently exists along Fi�y Road. 

2.7.6 Gas

There is existing 110mm high pressure gas pipelines on 

the east side of McDonald Road. 40mm high pressure 

mains connect into this larger main to service the existing 

residential area to the east. It is expected this network will 

have capacity to service the development. 
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3. Structure Plan

The following section provides the rationale for the 

proposed subdivision concept plan, which forms the basis 

for the Structure Plan zoning.

Refer to Figure 7 – Subdivision Concept Plan

3.1 Context
The immediate area is in transition from historically 

rural land (market gardens and poultry farms) to new 

residential estates. A number of larger lots in this area 

have undertaken coordinated planning to provide a variety 

of lot sizes, including new local centres and public open 

space. The Peet and Co. estate of ‘The Chimes’ is located 

directly adjacent and east of the site. A National Lifestyle 

Village and a number of public assembly uses are located 

to the northwest and west of the site. 

A neighbourhood centre, including primary school, 

is located within an 800m walkable catchment of the 

Structure Plan area; to the east on Fi�y Road. District open 

space is provided throughout the Baldivis (North) DSP, 

including an organised recreation reserve adjacent to the 

neighbourhood centre and a lineal parkway following the 

Parmelia gas pipeline corridor to the west of the site.

3.2 Interface with 

Surrounding Land
At the time of writing this report, structure planning was 

being progressed over Lot 306 to the north of the site, 

which has been given due regard in the preparation of the 

subdivision concept plan. The subdivision concept plan 

includes the following interface design elements:

 • Residential lots abut the northern lot boundary of the 
Structure Plan area, consistent with the dra� Portion 
of Lot 306 McDonald Road, Baldivis Structure Plan so 
as to not create dual-frontage lots; 

 • The proposed road layout comprises a north-south 
access road that generally connects into the proposed 
road layout of the dra� Portion of Lot 306 McDonald 
Road, Baldivis Structure Plan;

 • A road closure is proposed to the portion of McDonald 
Road surplus to the required 18m wide road 
reserve. The road closure will facilitate the orderly 
development of the site in accordance with the 
Structure Plan and the dra� structure plan for portion 
of Lot 306 McDonald Road, Baldivis to the north by 
rationalising or ‘neatening up’ the cadastral boundary 
anomaly with Lot 306, which will result in a better 
urban design outcome for the streetscape and the 
future corner lot; and

 • An area of local public open space is provided 
adjacent to the Structure Plan area on the opposite 
side of McDonald Road. The subdivision concept plan 
positions smaller lots fronting McDonald Road to take 
advantage of the outlook and amenity.

3.3 Residential Densities and 

Dwelling Forecasts
The Structure Pan provides for residential development 

at a density, as described by the R-Codes, of R25. The 

subdivision concept plan suggests the Structure Plan 

area can yield 29 lots, which equates to a density of 24 

dwellings per residential site hectare and approximately 

18 dwellings per gross hectare of urban zoned land. The 

Structure Plan generally provides for the achievement of 

the residential density targets set by the WAPC in its State 

strategic planning documents.

3.4 Movement Network
A Transport Assessment has been prepared to support  

the subdivision concept plan and the key findings are 

outlined below.

Refer to Appendix 7 - Transport Assessment

3.4.1 Access

Access to the Structure Plan area is proposed via two local 

access roads from McDonald Road. All roads within the 

subdivision area will be constructed as access roads, with 

cross section details, line marking, intersection control and 

local area traffic management measures to be addressed 

during the detailed subdivision design stages.
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3.4.2 Road Hierarchy

‘Road 1’ comprises a 15m wide road reserve, designed 

for short, low volume and low parking demand access 

streets. ‘Road 2’ also comprises a 15m wide road reserve, 

with 13m contained within the Structure Plan area and 

the additional 2m contained on adjoining Lot 101. This 

arrangement is justified on the basis that ‘Road 2’ will only 

be serving one side of the road in the short-medium term 

and any future development of adjoining Lot 101 may 

utilise the constructed road, having regard for the need for 

a 15m wide road reserve.

Refer to Figure 8 – Internal Road Hierarchy 

Refer to Figure 9 -Road Cross Sections

3.4.3 Pedestrian and Cycle 

Network

Footpaths with a minimum width of 1.5 m are 

recommended to be provided on at least one side of 

each of the internal access roads with connections to the 

established pedestrian and cycling network external to the 

area, as well as to future urban development north and 

east of the subject site. 

Due to the expected low volumes of traffic and the low 

speed environment on the internal access roads, on-road 

cycle lanes are not required and cyclists are able to safely 

share the roadway with motorised vehicles. There is a 

2.5m concrete path on the north side of the road, east of 

McDonald Road however there are no formal facilities 

from McDonald Road to Mandurah Road in the west for 

cyclists or pedestrians.

3.4.4 Public Transport

There are limited public transport services in the area. A 

bus route travelling along McDonald Road is identified in 

the Baldivis (North) DSP (refer to Figure 13 of the Transport 

Assessment) and it is expected that that bus routes will 

better service the wider Baldivis area in the future.

3.4.5 Traffic Generation

A trip generation and distribution exercise was completed 

as part of the Transport Assessment and determined that 

the proposed subdivision would generate 240 vehicular 

trips per day. The majority of the trips would permeate 

through the local road network to McDonald Road north 

to Kerosene Lane and south to Fi�y Road. A future road 

connection via the eastern access road to the northern 

subdivision will also permeate through the road network. 

The Transport Assessment modelled traffic flows for the 

internal road network, as shown in Table 3 (refer to Section 

5.2 of the Transport Assessment).

Table 3 – Internal Roads Future Daily Traffic Volumes

Road Name Predicted Traffic 

Volumes (vpd)

Road 1 139

Road 2 62

Road 3 15

McDonald Road 168

The predicted subdivision traffic flows were added to the 

estimated volumes of traffic for McDonald Road upon the 

ultimate development of the surrounding site, as shown in 

Table 4 (refer to Section 5.5 of the Transport Assessment).

Table 4 – Existing Road Network Predicted Flows

Road 

Name

Curent/ 

Predicted 

External Traffic 

Volumes (vpd)

Predicted 

Traffic 

Volumes 

(vpd)

Change in 

Traffic

McDonald 

Road

2,500 2,668 + 168 vpd

Fi�y Road 2,500 2,668 + 168 vpd

The traffic generated was not large enough to warrant any 

intersection analysis, under the Table 6.1 of Austroads 

Guide to Traffic Management Part 3 - Traffic Studies and 

Analysis, and as such there are no safety or operational 

issues expected. 

3.5 Public Open Space
Public open space has not been provided within the 

Structure Plan due to the relative size and location of the 

Structure Plan area in relation to surrounding local and 

district open space. A cash-in-lieu payment is considered 

acceptable in this instance.

The provision of 10 percent public open space in this 

instance would yield an area of approximately 1,850 sqm, 

which is considered impractical in terms of use and / or 

ongoing maintenance due to its size. Public open space 

has been provided directly adjacent to the Structure Plan 

area and other public open space is planned within the 

adjoining dra� Portion of Lot 306 McDonald Road, Baldivis 

Structure Plan.
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Figure 8.  Internal Road Hierarchy 

Figure 9.  Road Cross Sections
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3.6 Local Water Management 

Strategy
A LWMS has been prepared to support the future urban 

development of the Structure Plan. The LWMS has been 

prepared in accordance with the WAPC’s Better Urban Water 

Management, State Planning Policy 2.9 Water Resources, 

and Planning Bulletin 92 Urban Water Management. 

Water will be managed using an integrated water cycle 

management approach, which has been development using 

the philosophies and best practice design described in the 

Department of Water’s Stormwater Management Manual for 

Western Australia. 

The LWMS addresses the following:

 • Water conservation and water efficiency;

 • Stormwater management; runoff quantity and quality; and

 • Groundwater management.

Of note however is the stormwater management approach. 

The project team, in consultation with the City, determined 

that the drainage basin constructed within the adjacent 

residential estate, ‘The Chimes’, may not have sufficient 

capacity to accommodate stormwater from the Structure 

Plan area. The development drainage system for the 

Structure Plan area therefore allows for sub-surface storage 

to be utilised that is designed to treat minor event runoff 

and retain major event runoff (i.e. the 100 year ARI event) 

within the site. Water will be pre-treated before entering the 

subsurface storage cells via a lined pre-treatment chamber.

Subsurface storage will be used to retain up to the 100 year 

ARI event runoff from the road network and  

10 percent of residential lots (i.e. front driveways) resulting 

in no offsite discharge. Indicative locations of subsurface 

storage are provided in Figure 6 of the LWMS. Subsurface 

storage cells maintain sufficient clearance from maximum 

groundwater levels. Stormwater within individual residential 

lots will be contained on-site within soak wells.

Note: The rural balance lot to the west of the Structure Plan 

area (and within Lot 16) will retain and infiltrate runoff up to 

the 100 year ARI event on-lot. This approach is consistent 

with the existing hydrology of the site which is characterised 

by the high permeability of underlying soils.

It is anticipated that a more detailed water management 

plan, in the form of an Urban Water Management Plan, will 

be required as a condition of subdivision approval.

Notwithstanding the above stormwater approach, the LWMS 

notes that an alternate surface retention-based approach will 

be investigated as part of detailed civil design. This includes 

investigating the initialisation of the planned drainage basin 

located in adjoining Lot 306 (20) McDonald Road, Baldivis.

Refer to Appendix 8 - Local Water Management Strategy

3.7 Basic Liveable 

Neighbourhoods 

Assessment
The subdivision concept plan has been assessed against 

the objectives of the WAPC’s Liveable Neighbourhoods and 

its various design elements. The subdivision concept plan 

incorporates the following attributes in accordance with 

Liveable Neighbourhoods: 

Element 1: Community Design

 • Connects new urban areas to existing or proposed urban 
areas ensuring permeability and provides for a safe, 
convenient, permeable and legible pedestrian network. 
Regard has been given to the dra� structure plan over 
adjoining Lot 306 to the north in terms of lot placement 
and future opportunities to connect the road network.

Element 2: Movement Network

 • The internal access road network is site responsive and 
highly connected (bushfire considerations, connections 
to Lot 306);

 • The access road layout provides lots with a continuous 
street frontage that is safe and efficient for pedestrians, 
cyclists and vehicles, including emergency vehicles;

 • Footpaths are provided for on at least one side of the 
local access roads;

 • Kerb radii is appropriate for the relevant road 
hierarchies;

 • Verge design to accommodate space for utility services, 
street trees, paths and landscaping; and

 • Stormwater management infrastructure has been 
designed to take into account the access road network 
and catchment characteristics. 

Element 3: Lot Design

 • The proposed street and lot layout facilitates climate 
responsive design and acknowledges bushfire risk;

 • Lots are of a size, width and shape that provides for 
solar orientation, usable private outdoor space, and 
garaging that does not dominate the street;

 • A range of residential lot sizes are provided for and are 
suitable for a variety of housing types;

 • Connection to underground power, reticulated water and 
wastewater can be provided for each lot, with reticulated 
water being provided for emergency service use in the 
event of a bushfire event; and

 • Stormwater is anticipated to be retained within the 
Structure Plan area via subsurface storage cells and on-
lot retention/detention. 
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Technical Studies Appendices

No. Technical Study Nature of Document Assessing Agency Status

1 Certificate of Title Information Only N/A N/A

2 Ministerial Statement No. 580 Information Only N/A N/A

3 Geotechnical and Preliminary Environmental Study Information Only N/A N/A

4 Environmental Assessment and Management Strategy Supporting document CoR, WAPC, DPaW, DER

5 Bushfire Management Plan Supporting document CoR, WAPC, DPaW, DFES

6 Infrastructure Servicing Report Information Only N/A N/A

7 Traffic Assessment Supporting document CoR, WAPC

8 Local Water Management Strategy Supporting document CoR, WAPC, DPaW, DoW

Abbreviations
AHD Australian Height Datum

ASS Acid Sulfate Soils

BAL Bushfire Attack Level

BMP Bushfire Management Plan

CoR City of Rockingham

DER Department of Environment Regulation

DoW Department of Water

DFES Department of Fire and Emergency Services

DPaW Department of Parks and Wildlife

DSP District Structure Plan

EPA Environmental Protection Authority

LDP Local Development Plan

LWMS Local Water Management Strategy

MRS Metropolitan Region Scheme

TPS Town Planning Scheme

WAPC Western Australian Planning Commission

WC Water Corporation

WP Western Power



32

This page has been le� blank intentionally.



716-059 Portion of Lot 16 McDonald Road, Baldivis - Structure Plan 33

Appendix 1

Certificate of Title
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Appendix 2

Ministerial Statement No. 580  
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Appendix 3

Geotechnical and Preliminary Environmental Study
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Certificate of Analysis 

Galt Environment P/L 
2/39 Flynn St 
Wembley 
WA 6014 

Attention:                             Brad Palmer 

Report                                  454842-S 
Project name                         BALDIVIS 
Project ID                              J1501070 
Received Date                      Apr 22, 2015 

NATA Accredited 
Accreditation Number 1261 
Site Number 1254 

Accredited for compliance with ISO/IEC 17025. The 
results of the tests, calibrations and/or measurements 
included in this document are traceable to 
Australian/national standards. 

Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS01/0.0 
Soil 

M15-Ap16245 

Apr 20, 2015 

SS02/0.0 
Soil 

M15-Ap16246 

Apr 20, 2015 

SS03/0.0 
Soil 

M15-Ap16247 

Apr 20, 2015 

SS04/0.0 
Soil 

M15-Ap16248 

Apr 20, 2015 

Organochlorine Pesticides 
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
d-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Dieldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Methoxychlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Toxaphene 1 mg/kg < 1 < 1 < 1 < 1
Dibutylchlorendate (surr.) 1 % 90 87 91 75
Tetrachloro-m-xylene (surr.) 1 % 79 79 83 73
Organophosphorous Pesticides 
Bolstar 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Chlorpyrifos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Demeton-O 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Diazinon 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Dichlorvos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Disulfoton 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethoprop 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenitrothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fensulfothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS01/0.0 
Soil 

M15-Ap16245 

Apr 20, 2015 

SS02/0.0 
Soil 

M15-Ap16246 

Apr 20, 2015 

SS03/0.0 
Soil 

M15-Ap16247 

Apr 20, 2015 

SS04/0.0 
Soil 

M15-Ap16248 

Apr 20, 2015 

Organophosphorous Pesticides 
Merphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl azinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Mevinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Naled 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phorate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ronnel 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Tokuthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Trichloronate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Triphenylphosphate (surr.) 1 % 55 61 63 65
Heavy Metals 
Arsenic 2 mg/kg 3.4 2.8 2.7 2.3
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 15 15 16 16
Copper 5 mg/kg 14 19 19 17
Lead 5 mg/kg 5.6 6.9 6.8 6.0
Mercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg < 5 < 5 < 5 < 5
Zinc 5 mg/kg 38 68 50 42

% Moisture 0.1 % 2.6 3.6 3.1 3.1

Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS05/0.0 
Soil 

M15-Ap16249 

Apr 20, 2015 

SS06/0.0 
Soil 

M15-Ap16250 

Apr 20, 2015 

SS07/0.0 
Soil 

M15-Ap16251 

Apr 20, 2015 

SS08/0.0 
Soil 

M15-Ap16252 

Apr 20, 2015 

Organochlorine Pesticides 
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
d-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Dieldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Methoxychlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS05/0.0 
Soil 

M15-Ap16249 

Apr 20, 2015 

SS06/0.0 
Soil 

M15-Ap16250 

Apr 20, 2015 

SS07/0.0 
Soil 

M15-Ap16251 

Apr 20, 2015 

SS08/0.0 
Soil 

M15-Ap16252 

Apr 20, 2015 

Organochlorine Pesticides 
Toxaphene 1 mg/kg < 1 < 1 < 1 < 1
Dibutylchlorendate (surr.) 1 % 88 93 95 88
Tetrachloro-m-xylene (surr.) 1 % 82 83 83 77
Organophosphorous Pesticides 
Bolstar 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Chlorpyrifos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Demeton-O 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Diazinon 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Dichlorvos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Disulfoton 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethoprop 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenitrothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fensulfothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Merphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl azinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Mevinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Naled 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phorate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ronnel 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Tokuthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Trichloronate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Triphenylphosphate (surr.) 1 % 58 62 77 77
Heavy Metals 
Arsenic 2 mg/kg 4.4 3.7 2.9 2.3
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 15 15 16 17
Copper 5 mg/kg 16 17 19 26
Lead 5 mg/kg 6.4 6.8 6.3 6.9
Mercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg < 5 < 5 < 5 < 5
Zinc 5 mg/kg 43 42 41 51

% Moisture 0.1 % 2.7 2.3 3.1 3.7

Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS09/0.0 
Soil 

M15-Ap16253 

Apr 20, 2015 

SS10/0.0 
Soil 

M15-Ap16254 

Apr 20, 2015 

QC1 
Soil 

M15-Ap16255 

Apr 20, 2015 

Organochlorine Pesticides 
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05 
4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05 
4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 < 0.05 
a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS09/0.0 
Soil 

M15-Ap16253 

Apr 20, 2015 

SS10/0.0 
Soil 

M15-Ap16254 

Apr 20, 2015 

QC1 
Soil 

M15-Ap16255 

Apr 20, 2015 

Organochlorine Pesticides 
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 
b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 
d-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Dieldrin 0.05 mg/kg 0.07 < 0.05 < 0.05 
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 
g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Methoxychlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Toxaphene 1 mg/kg < 1 < 1 < 1 
Dibutylchlorendate (surr.) 1 % 77 85 98 
Tetrachloro-m-xylene (surr.) 1 % 74 72 80 
Organophosphorous Pesticides 
Bolstar 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Chlorpyrifos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Demeton-O 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Diazinon 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Dichlorvos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Disulfoton 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Ethion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Ethoprop 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Fenitrothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Fensulfothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Fenthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Merphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Methyl azinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Methyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Mevinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Naled 0.5 mg/kg < 0.5 < 0.5 < 0.5 
Phorate 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Ronnel 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Tokuthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Trichloronate 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Triphenylphosphate (surr.) 1 % 71 75 86 
Heavy Metals 
Arsenic 2 mg/kg 4.1 4.7 4.9 
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 
Chromium 5 mg/kg 19 19 18 
Copper 5 mg/kg 32 < 5 6.3 
Lead 5 mg/kg 8.2 < 5 < 5 
Mercury 0.1 mg/kg 0.1 < 0.1 < 0.1 
Nickel 5 mg/kg < 5 < 5 < 5 
Zinc 5 mg/kg 110 < 5 12 
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS09/0.0 
Soil 

M15-Ap16253 

Apr 20, 2015 

SS10/0.0 
Soil 

M15-Ap16254 

Apr 20, 2015 

QC1 
Soil 

M15-Ap16255 

Apr 20, 2015 

% Moisture 0.1 % 3.5 2.9 1.5 
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Sample History 
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported. 
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However, 
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation). 

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time. 

Description Testing Site Extracted Holding Time
Eurofins | mgt Suite 14 

Organochlorine Pesticides Melbourne Apr 23, 2015 14 Day 
- Method: USEPA 8081 Organochlorine Pesticides 

Organophosphorous Pesticides Melbourne Apr 23, 2015 14 Day 
- Method: USEPA 8270 Organophosphorus Pesticides 

Metals M8 Melbourne Apr 23, 2015 28 Day
- Method: USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury 

% Moisture Melbourne Apr 22, 2015 14 Day
- Method: LTM-GEN-7080 Moisture 
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Eurofins | mgt   Internal Quality Control Review and Glossary 

General 
1.   Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on 

request. 
2.   All soil results are reported on a dry basis, unless otherwise stated. 

3.   Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences. 

4.   Results are uncorrected for matrix spikes or surrogate recoveries. 

5.   SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise. 
6.   Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued. 

Holding Times 
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001). 
For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample 
Receipt Advice. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control. 
**NOTE: pH duplicates are reported as a range NOT as RPD 

UNITS 
mg/kg: milligrams per Kilogram mg/l: milligrams per litre 
ug/l: micrograms per litre ppm: Parts per million 
ppb: Parts per billion %: Percentage 

org/100ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units 
MPN/100mL: Most Probable Number of organisms per 100 millilitres 

TERMS 
Dry                                        Where a moisture has been determined on a solid sample the result is expressed on a dry basis. 

LOR                                      Limit of Reporting. 
SPIKE                                   Addition of the analyte to the sample and reported as percentage recovery. 

RPD                                      Relative Percent Difference between two Duplicate pieces of analysis. 

LCS                                       Laboratory Control Sample - reported as percent recovery 

CRM                                      Certified Reference Material - reported as percent recovery 

Method Blank                      In the case of solid samples these are performed on laboratory certified clean sands. 
In the case of water samples these are performed on de-ionised water. 

Surr - Surrogate                  The addition of a like compound to the analyte target and reported as percentage recovery. 

Duplicate                              A second piece of analysis from the same sample and reported in the same units as the result to show comparison. 

Batch Duplicate                   A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis. 

Batch SPIKE                        Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis. 
USEPA                                  United States Environmental Protection Agency 

APHA                                    American Public Health Association 
ASLP                                    Australian Standard Leaching Procedure (AS4439.3) 

TCLP                                     Toxicity Characteristic Leaching Procedure 

COC                                      Chain of Custody 

SRA                                      Sample Receipt Advice 

CP                                         Client Parent - QC was performed on samples pertaining to this report 
NCP                                      Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within 
TEQ                                       Toxic Equivalency Quotient 

QC - ACCEPTANCE CRITERIA 
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 
Results   <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50% 

Results >20 times the LOR : RPD must lie between 0-30% 
Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%. 

QC DATA GENERAL COMMENTS 
1.   Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within 

the sample, high moisture content or insufficient sample provided. 

2.   Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 
and Duplicate data shown is not data from your samples. 

3.   Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS. 
4.   Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike. 

5.   Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported 
in the C10-C14 cell of the Report. 

6.   pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time. 
Analysis will begin as soon as possible after sample receipt. 

7.   Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte. 
8.   Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's. 

9.   For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample. 

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data. 
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Quality Control Results 

Test Units Result 1 Acceptance 
Limits 

Pass 
Limits

Qualifying
Code 

Method Blank 
Organochlorine Pesticides 
Chlordanes - Total mg/kg < 0.1 0.1 Pass 
4.4'-DDD mg/kg < 0.05 0.05 Pass 
4.4'-DDE mg/kg < 0.05 0.05 Pass 
4.4'-DDT mg/kg < 0.05 0.05 Pass 
a-BHC mg/kg < 0.05 0.05 Pass 
Aldrin mg/kg < 0.05 0.05 Pass 
b-BHC mg/kg < 0.05 0.05 Pass 
d-BHC mg/kg < 0.05 0.05 Pass 
Dieldrin mg/kg < 0.05 0.05 Pass 
Endosulfan I mg/kg < 0.05 0.05 Pass 
Endosulfan II mg/kg < 0.05 0.05 Pass 
Endosulfan sulphate mg/kg < 0.05 0.05 Pass 
Endrin mg/kg < 0.05 0.05 Pass 
Endrin aldehyde mg/kg < 0.05 0.05 Pass 
Endrin ketone mg/kg < 0.05 0.05 Pass 
g-BHC (Lindane) mg/kg < 0.05 0.05 Pass 
Heptachlor mg/kg < 0.05 0.05 Pass 
Heptachlor epoxide mg/kg < 0.05 0.05 Pass 
Hexachlorobenzene mg/kg < 0.05 0.05 Pass 
Methoxychlor mg/kg < 0.05 0.05 Pass 
Toxaphene mg/kg < 1 1 Pass 

Method Blank 
Organophosphorous Pesticides 
Bolstar mg/kg < 0.2 0.2 Pass 
Chlorpyrifos mg/kg < 0.2 0.2 Pass 
Demeton-O mg/kg < 0.2 0.2 Pass 
Diazinon mg/kg < 0.2 0.2 Pass 
Dichlorvos mg/kg < 0.2 0.2 Pass 
Disulfoton mg/kg < 0.2 0.2 Pass 
Ethion mg/kg < 0.2 0.2 Pass 
Ethoprop mg/kg < 0.2 0.2 Pass 
Fenitrothion mg/kg < 0.2 0.2 Pass 
Fensulfothion mg/kg < 0.2 0.2 Pass 
Fenthion mg/kg < 0.2 0.2 Pass 
Merphos mg/kg < 0.2 0.2 Pass 
Methyl azinphos mg/kg < 0.2 0.2 Pass 
Methyl parathion mg/kg < 0.2 0.2 Pass 
Mevinphos mg/kg < 0.2 0.2 Pass 
Naled mg/kg < 0.5 0.5 Pass 
Phorate mg/kg < 0.2 0.2 Pass 
Ronnel mg/kg < 0.2 0.2 Pass 
Tokuthion mg/kg < 0.2 0.2 Pass 
Trichloronate mg/kg < 0.2 0.2 Pass 

Method Blank 
Heavy Metals 
Arsenic mg/kg < 2 2 Pass 
Cadmium mg/kg < 0.4 0.4 Pass 
Chromium mg/kg < 5 5 Pass 
Copper mg/kg < 5 5 Pass 
Lead mg/kg < 5 5 Pass 
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Test Units Result 1 Acceptance 
Limits 

Pass 
Limits

Qualifying
Code 

Mercury mg/kg < 0.1 0.1 Pass 
Nickel mg/kg < 5 5 Pass 
Zinc mg/kg < 5 5 Pass 

LCS - % Recovery 
Organochlorine Pesticides 
4.4'-DDD % 98 70-130 Pass 
4.4'-DDE % 95 70-130 Pass 
4.4'-DDT % 88 70-130 Pass 
a-BHC % 126 70-130 Pass 
Aldrin % 95 70-130 Pass 
b-BHC % 111 70-130 Pass 
d-BHC % 97 70-130 Pass 
Dieldrin % 96 70-130 Pass 
Endosulfan I % 94 70-130 Pass 
Endosulfan II % 98 70-130 Pass 
Endosulfan sulphate % 104 70-130 Pass 
Endrin % 90 70-130 Pass 
Endrin aldehyde % 99 70-130 Pass 
Endrin ketone % 105 70-130 Pass 
g-BHC (Lindane) % 87 70-130 Pass 
Heptachlor % 96 70-130 Pass 
Heptachlor epoxide % 94 70-130 Pass 
Hexachlorobenzene % 91 70-130 Pass 
Methoxychlor % 82 70-130 Pass 

LCS - % Recovery 
Organophosphorous Pesticides 
Diazinon % 83 70-130 Pass 
Ethion % 102 70-130 Pass 
Fenitrothion % 81 70-130 Pass 
Methyl parathion % 82 70-130 Pass 
Mevinphos % 92 70-130 Pass 

LCS - % Recovery 
Heavy Metals 
Arsenic % 80 80-120 Pass 
Cadmium % 95 80-120 Pass 
Chromium % 96 80-120 Pass 
Copper % 98 80-120 Pass 
Lead % 98 80-120 Pass 
Mercury % 101 75-125 Pass 
Nickel % 100 80-120 Pass 
Zinc % 98 80-120 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits
Qualifying

Code
Spike - % Recovery 
Organochlorine Pesticides Result 1 
4.4'-DDD M15-Ap16246 CP % 88 70-130 Pass 
4.4'-DDE M15-Ap16246 CP % 89 70-130 Pass 
4.4'-DDT M15-Ap16246 CP % 82 70-130 Pass 
a-BHC M15-Ap16246 CP % 95 70-130 Pass 
Aldrin M15-Ap16246 CP % 81 70-130 Pass 
b-BHC M15-Ap16246 CP % 96 70-130 Pass 
d-BHC M15-Ap16246 CP % 84 70-130 Pass 
Dieldrin M15-Ap16246 CP % 87 70-130 Pass 
Endosulfan I M15-Ap16246 CP % 81 70-130 Pass 
Endosulfan II M15-Ap16246 CP % 85 70-130 Pass 
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Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits
Qualifying

Code 
Endosulfan sulphate M15-Ap16246 CP % 94 70-130 Pass 
Endrin M15-Ap16246 CP % 83 70-130 Pass 
Endrin aldehyde M15-Ap16246 CP % 86 70-130 Pass 
Endrin ketone M15-Ap16246 CP % 95 70-130 Pass 
g-BHC (Lindane) M15-Ap16246 CP % 74 70-130 Pass 
Heptachlor M15-Ap16246 CP % 84 70-130 Pass 
Heptachlor epoxide M15-Ap16246 CP % 87 70-130 Pass 
Hexachlorobenzene M15-Ap16246 CP % 78 70-130 Pass 
Methoxychlor M15-Ap16246 CP % 85 70-130 Pass 

Spike - % Recovery 
Organophosphorous Pesticides Result 1 
Diazinon M15-Ap16250 CP % 90 70-130 Pass 
Ethion M15-Ap16250 CP % 73 70-130 Pass 
Fenitrothion M15-Ap16250 CP % 71 70-130 Pass 
Methyl parathion M15-Ap16250 CP % 72 70-130 Pass 
Mevinphos M15-Ap16250 CP % 90 70-130 Pass 

Spike - % Recovery 
Heavy Metals Result 1 
Arsenic M15-Ap16251 CP % 78 75-125 Pass 
Cadmium M15-Ap16251 CP % 97 75-125 Pass 
Chromium M15-Ap16251 CP % 97 75-125 Pass 
Copper M15-Ap16251 CP % 103 75-125 Pass 
Lead M15-Ap16251 CP % 98 75-125 Pass 
Mercury M15-Ap16251 CP % 85 70-130 Pass 
Nickel M15-Ap16251 CP % 99 75-125 Pass 
Zinc M15-Ap16251 CP % 85 75-125 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits
Qualifying

Code
Duplicate 
Organochlorine Pesticides Result 1 Result 2 RPD 
Chlordanes - Total M15-Ap16245 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
4.4'-DDD M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDE M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDT M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
a-BHC M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Aldrin M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
b-BHC M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
d-BHC M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Dieldrin M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan I M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan II M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan sulphate M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin aldehyde M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin ketone M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
g-BHC (Lindane) M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor epoxide M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Hexachlorobenzene M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Methoxychlor M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Toxaphene M15-Ap16245 CP mg/kg < 1 < 1 <1 30% Pass 
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Duplicate 
Organophosphorous Pesticides Result 1 Result 2 RPD 
Bolstar M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Chlorpyrifos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Demeton-O M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Diazinon M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Dichlorvos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Disulfoton M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Ethion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Ethoprop M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Fenitrothion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Fensulfothion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Fenthion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Merphos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Methyl azinphos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Methyl parathion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Mevinphos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Naled M15-Ap16249 CP mg/kg < 0.5 < 0.5 <1 30% Pass 
Phorate M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Ronnel M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Tokuthion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Trichloronate M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 

Duplicate 
Heavy Metals Result 1 Result 2 RPD 
Arsenic M15-Ap16250 CP mg/kg 3.7 3.2 17 30% Pass 
Cadmium M15-Ap16250 CP mg/kg < 0.4 < 0.4 <1 30% Pass 
Chromium M15-Ap16250 CP mg/kg 15 15 2.0 30% Pass 
Copper M15-Ap16250 CP mg/kg 17 17 1.0 30% Pass 
Lead M15-Ap16250 CP mg/kg 6.8 6.2 10 30% Pass 
Mercury M15-Ap16250 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
Nickel M15-Ap16250 CP mg/kg < 5 < 5 <1 30% Pass 
Zinc M15-Ap16250 CP mg/kg 42 46 7.0 30% Pass 

Duplicate 
Heavy Metals Result 1 Result 2 RPD 
Arsenic M15-Ap16251 CP mg/kg 2.9 2.6 10 30% Pass 
Cadmium M15-Ap16251 CP mg/kg < 0.4 < 0.4 <1 30% Pass 
Chromium M15-Ap16251 CP mg/kg 16 16 1.0 30% Pass 
Copper M15-Ap16251 CP mg/kg 19 19 <1 30% Pass 
Lead M15-Ap16251 CP mg/kg 6.3 6.7 6.0 30% Pass 
Mercury M15-Ap16251 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
Nickel M15-Ap16251 CP mg/kg < 5 < 5 <1 30% Pass 
Zinc M15-Ap16251 CP mg/kg 41 45 9.0 30% Pass 

Duplicate 
Result 1 Result 2 RPD 

% Moisture M15-Ap16252 CP % 3.7 3.2 12 30% Pass 
Duplicate 
Organochlorine Pesticides Result 1 Result 2 RPD 
Chlordanes - Total M15-Ap16255 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
4.4'-DDD M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDE M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDT M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
a-BHC M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Aldrin M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
b-BHC M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
d-BHC M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Dieldrin M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
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Duplicate 
Organochlorine Pesticides Result 1 Result 2 RPD 
Endosulfan I M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan II M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan sulphate M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin aldehyde M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin ketone M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
g-BHC (Lindane) M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor epoxide M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Hexachlorobenzene M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Methoxychlor M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Toxaphene M15-Ap16255 CP mg/kg < 1 < 1 <1 30% Pass 
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Executive Summary 

This Bushfire Management Plan (BMP) has been prepared on behalf of Defence Housing Australia to 
support the preparation of a Structure Plan for a portion of Lot 16 McDonald Road, Baldivis. The Lot 
16 area is herein referred to as “the site”, and portion of the site covered by the Structure Plan is 
referred to as the “Structure Plan area”. This BMP includes an assessment of the bushfire hazards 
within and surrounding the site (within 100 m), to inform the responses required (if any) for proposed 
development within the Structure Plan area. 

The site is approximately two hectares and is located approximately 39 kilometres (kms) south of the 
Perth CBD, within the City of Rockingham, as shown in Figure 1. The site is bound by McDonald 
Road to the east, rural landholdings to the west, and landholdings zoned for future urban development 
to the north and south. The site and its immediate surrounds are shown in Figure 2. 

Portions of the site have been identified as “Bushfire Prone Areas” under the state-wide Map of 
Bushfire Prone Areas recently released by the Office of Bushfire Risk Management (OBRM), as 
shown in Figure 3. The identification of Bushfire Prone Areas within any portion of the site requires a 
further assessment of the bushfire hazard implications on development proposed within the site, in 
accordance with the Guidelines for Planning in Bushfire Prone Areas (WAPC et al. 2015). This BMP 
has been prepared to assess and identify any potential bushfire risks that are likely to apply to the site, 
and to outline how the Structure Plan has responded to ensure any bushfire risk is appropriately 
managed as part of the future development process. The proposed Structure Plan (shown 
conceptually in Figure 4) provides a guide for future urban development within a portion of the site 
and creates a framework for the future subdivision of the Structure Plan area into residential lots and 
road reserves. 

The aim of the BMP is to assess bushfire hazard levels in the vicinity of the site (within 100 metres) 
and to ensure the threat posed by the identified bushfire hazard can be mitigated to acceptable levels 
appropriate with a residential development. In doing so, this BMP aims to minimise the potential 
impact of bushfires on development within the site, and reduce the threat to life, property and the 
environment. The bushfire risk will be mitigated to acceptable levels as defined in the Guidelines for 
Planning in Bushfire Prone Areas (WAPC et al. 2015). 

This BMP sets out the roles and responsibilities of the developer/s, future residents and the City of 
Rockingham. It is important that the measures and procedures outlined in this BMP are adopted 
across the various stages of the land use planning and dwelling construction approvals processes. It is 
expected that the bushfire hazard mitigation measures outlined in this BMP will be largely 
implemented as part of future residential subdivision and associated development within the site.  

All areas within 100 metres (m) of the site boundary have been assessed to determine the presence of 
bushfire prone vegetation and, where this occurs, associated vegetation classification and bushfire 
hazard rating levels.  Permanent long term bushfire hazard considerations are posed by areas of 
remnant forest and woodland vegetation within rural landholdings west of the site. An assessment of 
the classified vegetation and associated bushfire hazard for the site and surrounding area has been 
undertaken to determine site specific Bushfire Prone Areas, in accordance with AS 3959 Construction 
of Buildings in Bushfire Prone Areas (AS 3959). These determined Bushfire Prone Areas may be used 
by the City of Rockingham to inform updates to OBRM’s state-wide mapping of bushfire prone areas. 

Any new dwellings constructed within the Structure Plan area that fall within 100 m of classified 
bushfire prone vegetation will require consideration of the need for increased construction standards in 
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accordance with AS 3959.  In order to pre-empt this requirement, a detailed and site specific Bushfire 
Attack Level (BAL) assessment will be undertaken as part of the subdivision process to confirm the 
ultimate BAL ratings for each individual new lot created.  Final BAL ratings should not be determined 
for future lots at the Structure Plan stage, as the ultimate lot locations/boundaries and dwelling 
setbacks will be determined through the subdivision process, and temporary hazards (or even hazards 
that were expected to be permanent) may not remain at that time, in particular those landholdings 
north and south of the site intended for future urban development. An indicative BAL assessment has 
been undertaken as part of this BMP in order to demonstrate that no areas within the Structure Plan 
area are exposed to an unacceptable level of bushfire risk (i.e. a BAL rating of greater than BAL-29).  

Landholdings north of the site are intended for future urban development and are currently undergoing 
separate planning and approvals to support development, therefore Grassland vegetation within these 
landholdings will pose only a temporary bushfire risk to the site. Future detailed BAL assessment/s will 
outline specific BAL ratings for each stage of subdivision based on the classified vegetation remaining 
at that time, therefore providing a more accurate assessment of the post development hazards posed 
to future dwellings than can be achieved at Structure Plan stage.  

As part of the subdivision process, any lots deemed to require bushfire management responses 
through the detailed BAL assessment (i.e. a BAL rating of BAL-12.5 or greater), will be subject to a 
notification pursuant to section 70A of the Transfer of Land Act 1893 placed on the certificate(s) of title 
indicating that the lot is subject to the requirements of a Bushfire Management Plan (i.e. increased 
construction standards to meet increased BAL ratings). 

The indicative BAL assessment provided in this BMP has been undertaken in accordance with Section 
2 of AS 3959, which provides a basic assessment of radiant heat flux to calculate the required setback 
to achieve an acceptable level of radiant heat exposure (i.e. BAL-29). Based on the results of this 
indicative BAL assessment, the maximum BAL rating to which a small number of future lots within the 
Structure Plan area are exposed is BAL-19.  

The proposed development will be provided with an adequate water supply (through the provision of 
reticulated water and fire hydrants) and sufficient vehicular access to and from the site, to ensure 
residents and fire fighters are able to respond appropriately in the event of a bushfire in the vicinity of 
the site. 

It is expected that the implementation of this BMP will reduce the threat posed by bushfires to future 
residents, visitors and fire fighters in the areas proposed for urban development associated with this 
BMP. 

Therefore, the recommendations from this BMP to inform the Structure Plan preparation process are 
as follows: 

 By implementing this BMP, the bushfire risk to development within the site can be mitigated 
through the provision of appropriate APZs combined with increased construction standards in 
accordance with AS 3959. 

 The indicative BAL assessment undertaken as part of this BMP indicates that no future lots within 
the Structure Plan area will be exposed to an unacceptable level of radiant heat flux (i.e. no 
greater than BAL-29). 

 Future BAL assessment/s (undertaken to support future subdivision or development approval 
stage/s) will enable a more accurate reflection of the bushfire risk posed by surrounding classified 
vegetation at the time that development progresses within the site. This BAL assessment/s will 
specify ultimate BAL ratings for each lot as well as APZ requirements (where applicable). 
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1 Introduction 

1.1 Background 

This Bushfire Management Plan (BMP) has been prepared on behalf of Defence Housing Australia to 
support the preparation of a Structure Plan for a portion of Lot 16 McDonald Road, Baldivis. The Lot 
16 area is herein referred to as “the site”, and portion of the site covered by the Structure Plan is 
referred to as the “Structure Plan area”.  This BMP includes an assessment of the bushfire hazards 
within and surrounding the site (within 100 m), to inform the responses required (if any) for proposed 
development within the Structure Plan area. 

The site is approximately two hectares and is located approximately 39 km south of the Perth CBD, 
within the City of Rockingham, as shown in Figure 1.  The site is bound by McDonald Road to the 
east, rural landholdings to the west, and landholdings zoned for future urban development to the north 
and south. The site and its immediate surrounds are shown in Figure 2. The site has historically been 
completely cleared of native vegetation to support agricultural (market garden) land uses, and now 
consists of weedy grassland with scattered planted non-native trees, an existing residence and 
several miscellaneous outbuildings.  

Portions of the site have been identified as “Bushfire Prone Areas” under the state-wide Map of 
Bushfire Prone Areas recently released by the Office of Bushfire Risk Management (OBRM), as 
shown in Figure 3. The identification of Bushfire Prone Areas within any portion of the site requires a 
further assessment of the bushfire hazard implications on development proposed within the site to be 
undertaken in accordance with State Planning Policy 3.7 Planning in Bushfire Prone Areas (WAPC 
2015) and the Guidelines for Planning in Bushfire Prone Areas (WAPC et al. 2015), which is provided 
in this BMP. 

1.2 Accreditation 

This BMP has been prepared jointly by Emerge Associates and Bushfire Safety Consulting. Bushfire 
Safety Consulting is owned and operated by Rohan Carboon, an experience bushfire consultant to the 
urban planning industry. Rohan has provided all technical input and review for the bushfire hazard 
assessment included within this BMP. Rohan has undergraduate degrees in Environmental 
Management and postgraduate qualifications in Bushfire Protection and has been providing bushfire 
risk and hazard assessment and mitigation advice to the urban planning and development industry for 
more than six years. He first worked professionally in community bushfire safety education in 1999 
and has been involved in land management including bushfire suppression since 1993.   

Bushfire Safety Consulting is a Corporate Bronze Member of the Fire Protection Association of 
Australia. Rohan is in the process of obtaining BPAD Level 1 BAL Assessor accreditation under the 
Fire Protection Association of Australia’s new Western Australian accreditation scheme and will also 
progress to Level 2 and Level 3 accreditation over time as this system is developed. 

1.3 Aim of this document 

The aim of this BMP is to assess bushfire hazard levels in the vicinity of the site (within 100 m) and to 
ensure the threat posed by the identified bushfire hazard can be mitigated within the Structure Plan to 
acceptable levels appropriate for a residential development. In doing so, this BMP aims to minimise 
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the potential impact of bushfires on development within the Structure Plan area, and reduce the threat 
to life, property and the environment. The bushfire risk will be mitigated to acceptable levels as defined 
in the Guidelines for Planning in Bushfire Prone Areas (WAPC et al. 2015). 

This BMP is expected to inform future bushfire assessment/s that will be prepared and implemented 
as part of the future subdivision, development approval processes and/or building licence. 

1.4 Statutory policy and framework 

The following key legislation, policies and guidelines are relevant to the preparation of a bushfire 
management plan. 

1.4.1 Fire and Emergency Services Act 1998 

Areas within Western Australia have been designated as bushfire prone by the Fire and Emergency 
Services (FES) Commissioner, through the release of the Map of Bush Fire Prone Areas (OBRM 
2016). The Fire and Emergency Services Act 1998 (FES Act) enables the statutory delineation of 
Bushfire Prone Areas, which are areas within 100 m of classified bushfire prone vegetation. In turn, 
Bushfire Prone Areas enable the implementation of the regulations and guidelines outlined below. The 
Map of Bush Fire Prone Areas (OBRM 2016) as currently mapped for the site is shown in Figure 3. 

1.4.2 Bush Fires Act 1954 

The Bush Fires Act 1954 (Bush Fires Act) sets out provisions to reduce the dangers resulting from 
bushfires, prevent, control and extinguish bushfires, and for other purposes. The Bush Fires Act 
addresses various matters including prohibited burning times, enabling Local Government to require 
landowners and/or occupiers to plough or clear fire breaks to control and extinguish bushfires and to 
establish and maintain bushfire brigades.  

Pursuant to the Bush Fires Act, the City of Rockingham publishes annual firebreak advice that can be 
accessed from: http://www.rockingham.wa.gov.au/Services/Safety-and-security-services/Fire-safety-
and-emergencies#Firebreaks.  

1.4.3 Planning and Development (Local Planning Scheme Amendment) Regulations 2015 

The Planning and Development (Local Planning Scheme Amendment) Regulations 2015 (WAPC 
2015a) (the Regulations) include deemed provisions which reference the FES Commissioner’s power 
to designate bushfire prone areas, and provide a mechanism to apply State Planning Policy 3.7 
Planning in Bushfire Prone Areas (WAPC 2015) and the related assessment requirements through 
planning and development decisions. 

1.4.4 Building Regulations 2012 

All building work in Western Australia is required to comply with the requirements of the Building Code 
of Australia (BCA). The Building Regulations recognise that properties that are located within 
designated bushfire prone areas (within the Map of Bush Fire Prone Areas (OBRM 2016)) may require 
additional assessment for bushfire risk and for construction of dwellings to be in accordance with 
Australian Standard (AS) 3959-2009 Construction of buildings in bushfire prone areas (Standards 
Australia 2009). 
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1.4.5 State Planning Policy 3.7 Planning in Bushfire Prone Areas  

The Department of Planning and WAPC have released State Planning Policy 3.7 Planning in Bushfire 
Prone Areas (December 2015) (SPP 3.7). SPP 3.7 aims to: 

 Avoid any increase in the threat of bushfire to people, property and infrastructure. The 
preservation of life and the management of bushfire impact are paramount. 

 Reduce vulnerability to bushfire through the identification and consideration of bushfire risks in 
decision-making at all stages of the planning and development process. 

 Ensure that higher order strategic planning documents, strategic planning proposals, subdivision 
and development applications take into account bushfire protection requirements and include 
specified bushfire protection measures. 

 Achieve an appropriate balance between bushfire risk management measures and, biodiversity 
conservation values and landscape amenity, with consideration of the potential impacts of climate 
change. 

SPP 3.7 (WAPC 2015) makes provision for further detailed bushfire hazard assessment to be 
undertaken for areas identified as bushfire prone within the Map of Bush Fire Prone Areas. It also 
outlines the information that is required to support the various stages of planning and the potential for 
bushfire conditions to be applied through the subdivision process. 

1.4.6 Guidelines for Planning in Bushfire Prone Areas (WAPC et al. 2015) 

The Guidelines for Planning in Bushfire Prone Areas (WAPC et al. 2015) (“the Guidelines”) have been 
prepared by the WAPC and DFES, to assist in the interpretation of SPP 3.7 and provide advice on 
planning, designing or assessing a proposal within a bushfire prone area. The Guidelines are the 
predominant document to be used by decision-making authorities and referral agencies when 
considering the appropriateness of strategic planning proposals, subdivisions, and development 
applications. 

The guidelines address important bushfire risk management and planning issues and outline 
performance criteria and acceptable solutions to minimise the risk of bushfires in new subdivisions and 
developments. The guidelines also address management issues including location, siting and design 
of the development (and consideration of Bushfire Attack Level (BAL) ratings), vehicular access and 
water requirements. 

1.4.7 Australian Standard AS 3959 – 2009 Construction of buildings in bushfire prone areas 

The Australian Standard AS 3959-2009 Construction of buildings in bushfire prone areas (AS 3959) 
specifies requirements for the construction of buildings in bushfire prone areas in order to improve 
their resistance to bushfire attack from embers, radiant heat, flame contact, and combinations of these 
attack forms. 

The objective of AS 3959 is to provide detailed methods for assessing bushfire attack and to prescribe 
specific construction details for buildings to reduce the risk of ignition from a bushfire, appropriate to 
the: 

 Potential for ignition caused by burning embers, radiant heat or flame generated by a bushfire. 
 Intensity of the bushfire attack on the building. 
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2 Proposal and Objectives 

Community bushfire safety is a shared responsibility between state and local governments, fire 
agencies, communities and individuals. The planning and building controls outlined in this BMP, when 
implemented, will reduce the risk to people and property within the site.  How future residents interpret 
the risk, prepare and maintain their properties and buildings and what decisions and actions they take 
(i.e. evacuate early or stay and defend or other) will greatly influence the consequences of any 
bushfire that occurs in the local area in proximity to the site.  

The proposed Structure Plan, as shown conceptually in Figure 4 (and attached in Appendix A), 
provides a framework for future urban development within a portion of the site, in accordance with the 
land use zoning within the Structure Plan area. The objective of this BMP is to enable bushfire 
management issues to be addressed through the Structure Plan.  If there is a bushfire within or near 
the site, implementing this BMP will reduce the threat to residents, property and emergency response 
personnel. 

Achievable and measurable goals of this plan include ensuring:  

 Development is located in an area where the bushfire hazard does not present an unreasonable 
level of risk to life and property. 

 Vehicular access to the development is safe if a bushfire occurs. 
 Water is available to the development, so that life and property can be protected from bushfire. 
 Development is sited and designed to minimise the effects of a bushfire. 

This document sets out the roles and responsibilities of the future developer/s, future residents and 
the City of Rockingham. It is important that the measures and procedures outlined in this BMP are 
adopted across the various stages of the land use planning and dwelling construction approvals 
processes. 

The bushfire hazard mitigation measures outlined in this BMP will be implemented as part of future 
residential subdivision within the site, which will be undertaken in accordance with the proposed 
Structure Plan (provided in Appendix A). 

This BMP provides: 

 Identification of those portions of the site designated as Bushfire Prone Areas under the OBRM’s 
Map of Bushfire Prone Areas (WAPC et al. 2015) 

 A description of the site, the surrounding area, fire climate and bushfire history 
 A summary of research into the related effects of a bushfire 
 A bushfire hazard assessment 
 Identification of determined site specific Bushfire Prone Areas based on the assessment of 

classified vegetation within the site and surrounding 100 m 
 A description of the proposed road network and how this addresses vehicular access for bushfire 

risk purposes 
 An outline of the water supply requirements within the site for firefighting purposes 
 An outline of the requirements for the internal siting of buildings to include asset protection zones 
 An indicative BAL assessment to outline the acceptable siting and design of the proposed 

development in accommodating appropriate bushfire hazard mitigation measures. 
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It is expected that further detailed bushfire hazard and risk assessment/s will be undertaken for the 
site as part of future subdivision or development stages in order to further assess the bushfire risk and 
determine specific radiant heat exposure levels for future lots created in line with the Structure Plan.  
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3 Description of the Area 

3.1 General  

The site currently supports a residential dwelling and several miscellaneous outbuildings, and has 
historically been completely cleared of remnant vegetation for agricultural (market garden) purposes. 
The majority of the site is now dominated by weedy grassland, with scattered planted non-native trees 
in the west of the site, in the vicinity of the existing residence. 

The Chimes residential estate is located immediately east of the site, east of McDonald Road, as 
shown in Figure 2. Landholdings north and south of the site are intended for future urban 
development in accordance with the City of Rockingham’s Baldivis (North) District Structure Plan 
(DSP) and the land use zoning over the area. 

3.2 Climate and fire weather 

The behaviour of bushfires is significantly affected by weather conditions. They burn more 
aggressively when high temperatures combine with low humidity and strong winds. In Perth and 
surrounding coastal areas, the fire risk is greatest from summer through autumn when the moisture 
content in vegetation is low. Summer and autumn days with high temperatures, low humidity and 
strong winds are particularly conducive to the spread of fire. This threat is increased if thunderstorms 
develop, accompanied by lightning and little or no rain.  

Research indicates that virtually all house losses occur during severe, extreme or catastrophic 
conditions (i.e. when the Fire Danger Index is over 50) (Blanchi et al. 2010). The Bureau of 
Meteorology (2014) states that extreme fire weather conditions in the Perth region typically occur with 
strong easterly or north-easterly winds associated with a strong high to the south of the state and a 
trough offshore. Easterly winds represent approximately 60% of extreme fire weather days (events) 
compared to fewer than 5% associated with southerly winds. About 15% of Perth events occurred in a 
westerly flow following the passage of a trough. 

Very dangerous fire weather conditions often follow a sequence of hot days and easterly winds that 
culminate when the trough deepens near the coast and moves inland. Winds can change from 
easterly to northerly and then to westerly during this sequence of climatic events. 

Data from the Medina Research Centre (approximately 8 km north of the study site) indicate the area 
experiences warm dry summers and cool wet winters (see Plate 1), and is classified as a 
Mediterranean climate. Mean maximum temperatures vary from 31.5°C in February to 18.3°C in July.  
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Plate 1: Mean minimum and maximum temperatures and mean rainfall recorded at the Medina Research Centre 
weather station between 1983 and December 2015 (BoM 2015) 

Data from the weather station indicate that the predominant winds near the study site in the summer 
months at 3 pm are south-westerly (Plate 2). Easterly and south-easterly winds are more common in 
February than the other summer months. Wind strength, direction and frequency from the south-west 
are dominant and occur 45% to 55% of the time.  
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Plate 2: Rose of wind direction and wind speed in km/hr for December, January and February between 1983 – 
September 2010 at the Medina Research Centre Bureau of Meteorology Station (Bureau of Meteorology 2015) 

Wind roses summarise the occurrence of winds at a location, showing their strength, direction and frequency. The 
percentage of calm conditions is represented by the size of the centre circle - the bigger the circle, the higher the 
frequency of calm conditions. Each branch of the rose represents wind coming from that direction, with north 
found at the top of the diagram. Eight directions are used. The branches are divided into segments of different 
thickness and colour, which represent wind speed ranges in that direction. Speed ranges of 10 km/h are used. 
The length of each segment within a branch is proportional to the frequency of winds blowing within 
corresponding range of speeds from that direction (BOM, 2010). 
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3.3 Topography 

Topographical contours indicate that the site is generally flat, with elevation ranging from 
approximately 4 metres Australian Height Datum (m AHD) in north-west corner and 5 m AHD in the 
south-east of the site, with a high point of approximately 7 m AHD located in the centre of the site, as 
shown in Figure 5.  

3.4 Bushfire fuels 

The site is dominated by grassland vegetation with scattered planted non-native trees in the western 
portion of the site. Remnant vegetation occurs west of the site, within rural landholdings, and consists 
of forest and woodland dominated by Tuart (Eucalyptus gomphocephala) and Marri (Corymbia 
calophylla). The long term bushfire hazard implications for development within the site are discussed 
further in Section 4.3 below. 

3.5 Land use 

The site is currently supports one residence and several miscellaneous outbuildings, and has been 
historically used for rural land uses, primarily market garden activities. The site has been completely 
cleared of remnant vegetation and now supports predominantly weedy grassland. The majority of the 
site is zoned “Urban” under the MRS and “Development” under the City of Rockingham’s LPS No. 2, 
with the western portion zoned “Rural” under both the MRS and local scheme.  Current MRS zoning 
for the site and surrounding area is shown in Figure 6. 

3.6 Assets 

In accordance with the proposed Structure Plan (attached in Appendix A), the site will support the 
future development of residential lots/dwellings and road reserves. Dwellings exposed to any bushfire 
hazard will be those located around the perimeter of the Structure Plan area, within 100 m of 
permanently retained classified vegetation.  

3.7 Access 

The proposed internal road network shows two direct access points to the existing McDonald Road to 
the east of the site, and connecting with areas intended for future residential development to the north, 
as shown in Figure 4. The main point of access into the site will be from McDonald Road, east of the 
site (see Figure 4), and all residents and fire fighters will have at least two access options at all times. 

While there is no access provided out to the west of the site, the main point of access to the east 
allows the movement of residents away from the main source of bushfire hazard posed by remnant 
vegetation west of the site. Access is provided via McDonald Road to Fifty Road in the south, and 
existing urban development to the east of the site. 

3.8 Water supply 

Reticulated water will be provided to the entire development.  Fire hydrants will be spaced according 
to Water Corporation and DFES standards and provide emergency services with access to an 
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adequate water supply. Fire hydrants on land zoned as residential are required to be sited at or within 
200 m of residential dwellings (Class 1a). 
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4 Bushfire Context and Current Situation 

4.1 Bushfire history 

Fires have been common on the Swan Coastal Plain for thousands of years and the anthropological 
and historical evidence suggests that Aboriginal people regularly burnt this area (Hallam 1975, Abbott 
2003).  

A recent study has concluded that bushfires may have been in the Australian landscape for 50 million 
years longer than previously thought. The adaption of eucalypts that allows them to recover from 
bushfires has been traced back more than 60 million years (Crisp et al., 2011), indicating fire has been 
in the Australian landscape since that time. 

Bushfires are common in the City of Rockingham. As land use intensification occurs and urban 
development replaces rural land and/or areas of native vegetation, bushfire hazards are removed 
thereby reducing areas that can carry a bushfire. At the same time however, the number of people and 
assets in the community increases thereby increasing the risk at the bushland interface. 

On 12 January 2014, and 16 March 2014, the Tamworth Swamp fire and Millar Road fire occurred 
respectively on days with a Low-High Fire Danger Rating (FDR) and typical coastal sea breezes. The 
Miller Road fire occurred north of the site on the eastern side of the intersection of Millar and Baldivis 
Roads.  The cause of both fires is unknown, however they are suspected to have been started 
deliberately.   

Fire weather conditions were typical coastal south-west sea breezes which pushed the head fires to 
the north-west.  Both fires had ember attack causing spot fires ahead of the head fire and outside of 
the eventually contained fire ground. 

The Tamworth Swamp was difficult for fire fighters to access due to the vegetation for both combat 
and eventual creation of control lines.  The wind direction was favourable for this fire which 
significantly aided suppression activities. The Millar Road fire had rapid forward rate of spread and the 
ground fire quickly developed into a canopy fire. 

Both fires required multi agency resources and were of a prolonged duration, requiring road 
closures.  No major infrastructure damage or property was lost. 

On 27 January 2015 a fire started on the eastern side of Baldivis Road and south of Millar Road 
(north-east of the site), and moved north towards Johnson Road. The Kwinana Freeway was closed in 
both directions between the Mortimer Road and Safety Bay Road exits. Flame heights reached 
approximately 10 metres and over 200 firefighters were involved in supressing the fire. 

Given that bushfires are common in the City of Rockingham, this BMP plays an important role in 
ensuring that the development of the land appropriately mitigates the risk and threat posed from 
bushfire.   

4.2 Bushfire risk 
The risk management process described in AS/NZS ISO 31000:2009 Risk management – Principles 
and guidelines is a systematic method for identifying, analysing, evaluating and treating emergency 
risks.  
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Bushfire risk is determined by assessing: 

 Bushfire hazard (i.e. bushfire prone vegetation) 
 Threat level (i.e. proximity of the hazard to assets and people) 
 Vulnerability of the asset 
 Consequence rating (i.e. a rating for the potential outcome once the ‘incident’ has occurred) 
 Likelihood rating (i.e. the chance of an event). 

It is not necessary to undertake a standalone site specific bushfire risk assessment in accordance with 
AS/NZS ISO 31000:2009 as part of this BMP, as risk has been considered in the context of the 
bushfire hazard assessment that has been undertaken (as outlined in Section 4.3) in accordance with 
the Guidelines for Planning in Bushfire Prone Areas (WAPC et al. 2015) and AS 3959.   

The vulnerability of assets such as dwellings is impacted by several factors. Some relate to the way a 
bushfire behaves at a site, others to the design and construction materials in the building and siting of 
surrounding elements. Infrastructure, utilities and human behaviour are also factors. Leonard (2009) 
identified the following factors: 

 Terrain (slope) 
 Vegetation (overall fuel load, steady state litter load, bark fuels, etc.) 
 Weather (temperature, relative humidity and wind speed) 
 Distance of building from unmanaged vegetation 
 Individual elements surrounding the building that are either a shield or an additional fuel source 
 Proximity to surrounding infrastructure 
 Building design and maintenance 
 Human behaviour (ability to be present and capacity to fight the fire) 
 Access to the building and how that influences human behaviour 
 Water supply for active and/or passive defence 
 Power supply.  

Where buildings are lost, this is likely to occur as a result of their vulnerability to the mechanisms of 
bushfire attack.  Buildings constructed to increased standards under AS 3959 are more likely to 
survive a bushfire than buildings that do not conform to these construction standards, although 
building survival is not guaranteed.  

The OBRM recently released state-wide Maps of Bushfire Prone Areas, which designates bushfire 
prone areas within Western Australia. Portions of the site are identified as bushfire prone (as shown in 
Figure 3) and as such the requirements of AS 3959 apply (as well as the State bushfire management 
framework in SPP 3.7, discussed in Section 1.2).  

The vulnerability of people is determined by several factors, including age, fitness levels, gender, level 
of preparation, and number of occupants who can actively defend a property. The development will be 
comprised of individual residential dwellings and areas of public open space.  

4.3 Bushfire hazard 

Assessing bushfire hazards takes into account the classes of vegetation within the site and 
surrounding area for a minimum of 100 m, in accordance with Table 2.3 of AS 3959, as shown in 
Figure 7.  Fuel layers in a typical forest environment can be broken-down into five segments as 
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illustrated in Plate 3 below. These defined fuel layers are used in the following descriptions regarding 
vegetation types, fuel structure and bushfire hazard levels.  

 
Plate 3: The five fuel layers in a forest environment that could be associated with fire behaviour (Gould et al. 2007) 

4.3.1 Vegetation type and structure 

4.3.1.1 Vegetation within the site 

The site has been historically cleared of remnant vegetation to support agricultural (market garden) 
land uses and now supports areas of grassland dominated by weeds, with scattered planted non-
native trees in the west of the site, as shown in Plate 4 and Plate 5 below. These areas have been 
classified as a mixture of grassland and low threat vegetation (according to Section 2.2.3.2(f) of AS 
3959), as shown in Figure 7, based on the maintenance of grass fuels observed at the time of the site 
assessment.   
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Plate 4: Planted non-native trees over weedy grassland in the west of the site (Photo Point 1) 

 
Plate 5: Planted, non-native trees over managed weedy grassland in the west of the site (Photo Point 2) 
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4.3.1.2 Vegetation surrounding the site 

Landholdings surrounding the site have historically been used for general rural purposes such as 
livestock grazing, market gardens etc. and as such support mostly grassland vegetation, as shown in 
Figure 7. The majority of fuel loads within the landholding south of the site are managed through 
ongoing rural residential land uses, as shown in Plate 6, and this area is therefore considered low 
threat under Section 2.2.3.2(f) of AS 3959.  

Areas of remnant woodland and forest vegetation occur south and west of the site, consisting of Tuart 
and Marri overstorey over an elevated layer of Sheoak, Banksia and emergent Jarrah, as shown in 
Plate 7 to Plate 9. Scattered paddock trees surrounding the site to the north have been classified 
according to their understorey of grassland, as their distribution and fuel loads to not warrant higher 
classification under Table 2.3 of AS 3959, as shown in Plate 10.  

 
Plate 6: Vegetation south of the site assessed as low threat under Section 2.2.3.2(f) of AS 3959 (Photo Point 3) 
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Plate 7: Woodland vegetation south of the site (Photo Point 4) 

 
Plate 8: Forest vegetation south-west of the site (Photo Point 5) 
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Plate 9: Forest vegetation within rural landholdings west of the site (Photo Point 6) 

 
Plate 10: Small patch of mature trees over grassland north of the site, classified according to its grassland 
understorey (Photo Point 7) 



 

 Project number EP15-057(03) | September 2016 Page 18 

BUSHFIRE MANAGEMENT PLAN  

Prepared for Defence Housing Australia Doc No.: EP15-057(03)--004 | Revision: C 

PORTION OF LOT 16 MCDONALD ROAD, BALDIVIS 

4.3.2 Vegetation in public open space 

While there are no areas of public open space proposed within the Structure Plan, there is one area of 
public open space east of the site, within existing residential development as shown in Figure 4. This 
area of public open space provides a drainage function for the adjacent residential area and contains 
a number of remnant native trees within a managed open space environment, as shown in Plate 11 
below. This area has been landscaped and designed to a low threat standard in accordance with 
Section 2.2.3.2 of AS 3959 and will therefore pose no hazard to development within the site.  

 
Plate 11: Managed parkland east of the site, within existing urban development (Photo Point 8) 

4.3.3 Bushfire hazard assessment – existing site conditions 

The existing site condition vegetation classification across the site and surrounding 100 m are shown 
in Figure 7. Descriptions of the vegetation types, structure and fuel layers are outlined in 
Section 4.3.1.  

The bushfire hazard assessment levels were determined using Appendix Two of the Guidelines for 
Planning in Bushfire Prone Areas (WAPC et al. 2015).  

Most areas within the site and surrounding area have a ‘Moderate’ bushfire hazard rating associated 
with the grassland vegetation that covers the site, with ‘Extreme’ hazard posed by woodland and 
forest vegetation south and west of the site, as shown in Figure 8. 

Bushfire hazards surrounding the site are limited to classified vegetation within rural zoned 
landholdings west of the site, and landholding intended for future urban development north and south 
of the site, as shown in Figure 7 and Figure 8. ‘Low’ bushfire hazards surround the site to the east, 
associated with existing urban development. 
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Bushfire hazards within urban zoned landholdings north of the site are considered temporary, as this 
area is currently undergoing a separate urban structure planning process and will be developed for 
urban purposes. Once these landholdings are cleared to support urban development, the associated 
hazard will be removed. 

4.3.4 Bushfire hazard assessment – post development site conditions 

The post development site condition vegetation classifications for the site are shown in Figure 9, and 
outline the dominant vegetation types that will remain within the site and surrounding 100 m after 
development within the site has been completed.   

The bushfire hazard assessment levels were determined using Appendix Two of the Guidelines for 
Planning in Bushfire Prone Areas (WAPC et al. 2015). The post-development bushfire hazard rating 
changes substantially compared to the pre-development conditions due to the removal of most 
classified vegetation within the site to accommodate the development.  

The post development hazard assessment (shown in Figure 10) has been based on the assumption 
that urban development will progress north and south of the site, in accordance with the land use 
zoning over the area, and the road reserve leading north of the site will continue into this future 
residential development north of the site once development occurs in this area.  

The western portion of the site is not included within the Structure Plan, and is intended to be utilised 
as a rural/rural residential lot in accordance with its existing land sue zoning. This area will be 
managed by the proponent and any subsequent owner/s to a low fuel level in accordance with the City 
of Rockingham’s Fire Control Notice, and will pose a long term low bushfire hazard to the Structure 
Plan area. 

In addition to the above, it is assumed that a three metre firebreak will be maintained by adjacent 
landowner/s within the rural landholding west of the site, in accordance with their requirements under 
the City of Rockingham’s Fire Control Notice. 

4.3.5 Effective slope 

The effective slope under areas of classified vegetation surrounding the site is shown in Figure 11, 
and ranges from effectively flat or upslope, to downslope zero to five degrees beneath surrounding 
vegetation.  

Classified vegetation on a downslope gradient from the site can influence the movement of a bushfire 
through surrounding vegetation and towards the site. For this reason, increased setbacks may be 
required from vegetation at a downslope from the site. This is discussed further in Section 5.1.2. 

4.4 Summary of bushfire threat 

Bushfires are common in the City of Rockingham and there is a possibility of a bushfire impacting the 
site primarily from vegetation within rural landholdings west of the site, unless these hazards are 
managed and/or reduced.   

The bushfire threat for the Structure Plan area has been determined by undertaking a preliminary BAL 
assessment (Section 5.2.4) to ensure no areas within the Structure Plan are exposed to an 
unacceptable level of bushfire risk (i.e. greater than BAL-29) .  
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Based on the preliminary assessment outlined in Section 5, the maximum long-term predicted radiant 
heat flux exposure for a small number of dwellings within the Structure Plan area is BAL-19. Further 
detailed BAL assessment will be undertaken as part of future subdivision or detailed design stages. 
This further detailed assessment is likely to provide a more accurate assessment of the surrounding 
bushfire risk at the time of development within the site. 
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5 Bushfire Mitigation Strategy 

This BMP provides an outline of the mitigation strategies that will ensure that as development 
progresses in accordance with the Structure Plan, an acceptable solution and/or performance-based 
system of control is adopted for each bushfire hazard management issue. This approach is consistent 
with Appendix Four of the Guidelines for Planning in Bushfire Prone Areas (WAPC et al. 2015).The 
management issues addressed as part of this BMP are: 

 Location of the development 
 Siting and design of the development 
 Vehicular access 
 Water supply. 

For the residential development of the Structure Plan area, acceptable solutions are proposed for all 
four management issues in accordance with the Guidelines for Planning in Bushfire Prone Areas 
(WAPC et al. 2015), and each illustrates a means of satisfactorily meeting the corresponding 
performance criteria, as discussed in Section 5.1 below. 

5.1 Bushfire risk management 

As previously discussed, it is not necessary to undertake a specific bushfire risk assessment as per 
AS/NZS ISO 31000:2009 Risk management – Principles and guidelines. Land use planning bushfire 
risk mitigation and building control strategies are detailed in the following sections and provide 
responses to the bushfire protection performance criteria outlined in Appendix Four of the Guidelines 
for Planning in Bushfire Prone Areas (WAPC et al. 2015). The compliant checklist is attached as 
Appendix B. 

5.1.1 Element: Location 

5.1.1.1 Intent 

To ensure that strategic planning proposals, subdivision and development applications are located in 
areas with the least possible risk of bushfire to facilitate the protection of people, property and 
infrastructure.  

5.1.1.2 Acceptable Solution A1.1 Development location 

The majority of the proposed development will be subject to either ‘Low’ or ‘Moderate’ bushfire hazard, 
where meeting the acceptable solution. Where development within the site will be progressed within 
100 m of areas of ‘Extreme’ bushfire hazard, as shown in Figure 10, by addressing the siting and 
design of development within the site, no portion of the proposed development within the Structure 
Plan area will be exposed to an unacceptable level of radiant heat flux (i.e. BAL-29 is not exceeded). 
This is detailed further in Section 5.1.2. 

5.1.2 Element: Siting and design of development 

5.1.2.1 Intent 

To ensure the siting and design of development minimises the level of bushfire impact. 
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5.1.2.2 Background 

The extent of post-development classified vegetation (shown in Figure 9) is restricted to the Forest, 
Woodland and Grassland vegetation west of the site, within rural zoned landholdings.  

Landholdings north of the site are undergoing separate urban development approvals, therefore 
Grassland vegetation within this landholding are considered temporary, and will pose only temporary 
bushfire risk to the site. Once vegetation is removed to accommodate urban development (in line with 
the relevant subdivision approvals) the bushfire risk posed to the site from this area will also be 
removed. Temporary bushfire risks have been considered further below. 

5.1.2.3 Building siting and potential management considerations 

AS 3959 has six categories of Bushfire Attack Level (BAL) which trigger varying degrees of increased 
construction standards in residential developments within 100 m of classified vegetation. 

5.1.2.4 Methodology and assumptions 

An indicative BAL assessment has been undertaken in order to determine the maximum level of 
radiant heat flux to which proposed future dwellings within the Structure Plan area could be exposed, 
and has been carried out based on the post development vegetation classification and effective slopes 
outlined in Section 4. 

The criteria used to undertake the BAL assessment is as follows: 

 Designated FDI: 80 
 Flame temperature: 1090 
 Effective slope: flat/upslope, downslope 0 to 5 degrees 
 Vegetation classification: Forest (Class A), Woodland (Class B), Grassland (Class G) 
 Distances/setback to classified vegetation: As per Table  2.4.3 of AS 3959, and shown in Table 1 

below. 

5.1.2.5 BAL outcome 

BAL ratings for the exposed areas of the Structure Plan area were determined using the methodology 
in Appendix A of AS 3959. This methodology is also outlined in Appendix Four of the Guidelines for 
Planning in Bushfire Prone Areas (WAPC et al. 2015). Through the provision of appropriate Asset 
Protection Zones (discussed further below), there are no areas in the development exposed to a BAL 
rating above BAL-29.  

The outcomes of this indicative BAL assessment are shown in Table 1, and Figure 12. The BAL 
implications of both permanent and temporary classified vegetation are outlined below. 
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Table 1: Results of indicative BAL assessment 

AREA OF CLASSIFIED 
VEGETATION 

VEGETATION 
CLASSIFICATION 

EFFECTIVE SLOPE 
BENEATH 
CLASSIFIED 
VEGETATION 

DISTANCE / 
SETBACK FROM 
CLASSIFIED 
VEGETATION 

BAL RATING 

Permanent considerations 

South-west of the site Forest (Class A) Downslope 0-5 degrees <20 m BAL-FZ 

20-27 m BAL-40 

27-37 m BAL-29 

37-50 m BAL-19 

50-100 m BAL-12.5 

>100 m BAL-LOW 

South-west of the site Woodland (Class B) Downslope 0-5 degrees <13 m BAL-FZ 

13-17 m BAL-40 

17-25 m BAL-29 

25-35 m BAL-19 

35-100 m BAL-12.5 

>100 m BAL-LOW 

West of the site Grassland (Class G) Downslope 0-5 degrees <7 m BAL-FZ 

7-9 m BAL-40 

9-14 m BAL-29 

14-20 m BAL-19 

20-50 m BAL-12.5 

>50 m BAL-LOW 

North-west of the site Grassland (Class G) Flat/upslope <6 m BAL-FZ 

6-8 m BAL-40 

8-12 m BAL-29 

12-17 m BAL-19 

17-50 m BAL-12.5 

>50 m BAL-LOW 

Temporary considerations 

North of the site  Grassland (Class G) Flat/upslope <6 m BAL-FZ 

6-8 m BAL-40 

8-12 m BAL-29 
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AREA OF CLASSIFIED 
VEGETATION 

VEGETATION 
CLASSIFICATION 

EFFECTIVE SLOPE 
BENEATH 
CLASSIFIED 
VEGETATION 

DISTANCE / 
SETBACK FROM 
CLASSIFIED 
VEGETATION 

BAL RATING 

12-17 m BAL-19 

17-50 m BAL-12.5 

>50 m BAL-LOW 

The BAL ratings occurring within the site include: 

 BAL-29, which means there is an increased risk of ember attack and burning debris ignited by 
windborne embers and a likelihood of exposure to an increased level of radiant heat (AS 3959). 
The risk is considered to be high. It is expected that the construction elements will be exposed to 
a heat flux not greater than 29 kW/m2. In this case, the recommended construction sections in AS 
3959 are 3 and 7. 

 BAL-19, which means the risk is considered to be moderate. It is expected that the construction 
elements will be exposed to a radiant heat flux not greater than 19 kW/m2. There is a risk of 
ember attack and burning debris ignited by wind borne embers and a likelihood of exposure to 
radiant heat (AS 3959). The recommended construction sections in AS 3959 are 3 and 6. 

 BAL-12.5, which means the risk is considered to be low. It is expected that the construction 
elements will be exposed to a radiant heat flux not greater than 12.5 kW/m2. There is a risk of 
ember attack and burning debris ignited by wind borne embers and a likelihood of exposure to 
radiant heat (AS 3959). The recommended construction sections in AS 3959 are 3 and 5. 

 BAL-LOW, which means the risk from bushfire is considered to be very low. There is insufficient 
risk to warrant any specific construction requirements but there is still some risk. 

Proposed development within the Structure Plan area will require further detailed bushfire hazard and 
risk assessment to be undertaken as part of future subdivision or development stages, in order to 
determine the ultimate BAL ratings for future lots, and the subsequent increased construction 
standards to which future dwellings within these lots must be built. The ultimate BAL ratings should 
not be determined for future lots at the Structure Plan stage, as the ultimate lot locations/boundaries 
will be determined through the subdivision process, and temporary hazards (or even hazards that 
were expected to be permanent) may not remain at that time (e.g. temporary grass fuels north of the 
site). 

Landholdings north of the site are intended for future urban development and are currently undergoing 
separate planning and approvals to support development, therefore Grassland vegetation within these 
landholdings will pose only a temporary bushfire risk to the site. The BAL implications of temporary 
vegetation are reflected in Figure 12. It is expected that temporary grass fuels will be removed prior to 
the progression of development within the northern portion of the site, therefore removing any 
temporary BAL requirements. If temporary grass fuels remain at the time development proceeds within 
the northern portion of the site, temporary BAL considerations will apply, as shown in Figure 12.  

Future detailed BAL assessment/s will outline specific BAL ratings for each stage of subdivision based 
on the classified vegetation remaining at that time, therefore providing a more accurate assessment of 
the post development hazards posed to future dwellings than can be achieved at Structure Plan stage.  

As part of the subdivision process, any lots deemed to require fire management responses through 
the detailed BAL assessment, will be subject to a notification pursuant to section 70A of the Transfer 
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of Land Act 1893 placed on the certificate(s) of title indicating that the lot is subject to the requirements 
of a Bushfire Management Plan (i.e. increased construction standards to meet BAL ratings of BAL-
12.5 or greater). 

5.1.2.6 Acceptable solution A2.1: Asset Protection Zone 

One of the most important bushfire protection measures influencing the safety of people and property 
is to create an Asset Protection Zone (APZ) around buildings. The APZ is a low fuel area immediately 
surrounding a building.  Non-flammable features such as irrigated landscapes, gardens, driveways 
and roads can form parts of an APZ.  

Recent research into land management and house losses during the ‘Black Saturday’ Victorian 
bushfires concluded that the action of private landholders who managed fuel loads close to their 
houses was the single most important factor in determining house survival when compared with other 
land management practices, such as broad scale fuel reduction burning remote from residential areas 
(Gibbons et al., 2012).  

The provision of a perimeter APZ where the site is adjacent to external bushfire hazard will ensure fuel 
loads in close proximity to the first row of buildings are managed to reduce the likelihood of ignition 
fuels adjacent to dwellings.  

Managing vegetation in the APZ has two main purposes: 

 To reduce direct flame contact and radiant heat from igniting the building during the passage of a 
fire front. 

 To reduce ember attack and provide a safer space for people to defend (if required) before, 
during and after a fire front passes. 

Those portions of the site that are situated in proximity to identified bushfire hazards have an internal 
(within the site) APZ applied to them as shown in Figure 13. Vegetation south and west of the site 
triggers perimeter APZ requirements for those lots in the west of the site. For the proposed residential 
lots within the Structure Plan area, this APZ will be accommodated within the proposed road reserve 
in the west of the site, as shown in Figure 13, which will provide a setback of 15 m to 23 m. Additional 
setback is provided by the three metre firebreak located within the adjacent rural landholdings, as 
discussed in Section 4.3. The fuel managed areas of future road reserves can act as APZ areas 
because the City of Rockingham roadside maintenance program will ensure hazard remains low. This 
APZ will be implemented at subdivision stage through the development and application of a Local 
Development Plan for the subject lots.  

Landholdings north of the site are intended for future urban development and are currently undergoing 
separate planning and approvals to support development, therefore Grassland vegetation within these 
landholdings will pose only a temporary bushfire risk to the site, as shown in Figure 9. The provision 
of a temporary 8 m APZ in the north of the site will accommodate the minimum setback required to 
achieve BAL-29 from adjacent temporary Grassland vegetation within landholdings north of the site. 
This temporary APZ is accommodated within the rear of lots, as shown in Figure 13. It is expected 
that temporary grass fuels will be removed prior to the progression of development within the northern 
portion of the site, therefore removing any temporary APZ requirements. If temporary grass fuels 
remain at the time development proceeds within the northern portion of the site, APZ considerations 
will apply, as shown in Figure 13. APZ requirements will be revisited as part of future detailed BAL 
assessment to support subdivision approval/lot clearances within the site.  
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For the remaining rural portion of the site (i.e. rural balance lot in the western portion of the site), the 
required setbacks have been calculated based on the current fuel loads with the adjacent classified 
vegetation south and west of the site, driven by the AS 3959 framework, as previously outlined in 
Section 5.1.2.5. Should future development be proposed within this portion of the site, setbacks 
ranging from 8 m to 17 m will be required to achieve an acceptable level of radiant heat flux exposure 
(i.e. BAL-29) from the adjacent woodland and grassland vegetation. These setbacks can be 
accommodated through a combination of an internal lot setback within the rural lot and an additional 
three metre setback from vegetation provided through the firebreak maintained within the adjacent 
rural landholdings (in accordance with the City of Rockingham’s Fire Control Notice). Any future 
development within this rural lot will be required to comply with the minimum required setbacks to 
achieve an acceptable level of radiant heat flux exposure (i.e. no greater than BAL-29). 

Overall, the provision of an APZ, along with the provision of increased construction standards in 
accordance with AS 3959 will ensure that Performance Principle P2 under the Guidelines for Planning 
in Bushfire Prone Areas (WAPC et al. 2015) is met. 

The APZ/s must be established and maintained to the following standards: 

 Width: as identified in Figure 13 and Table 2 below 
 Fine fuel load: reduced to and maintained at two tonnes per hectare 
 Trees (crowns) are a minimum distance of ten metres apart. A small group of trees within close 

proximity to one another may be treated as one crown provided the combined crowns do not 
exceed the area of a large or mature crown size for that species 

 No tall shrubs or trees located within two metres of a building 
 No tree crowns overhang the building 
 Fences within the APZ are constructed using non-combustible materials (e.g. iron, brick, 

limestone, metal post and wire) 
 Sheds within the APZ should not contain flammable materials. 

It is the responsibility of the developer to ensure that any APZ requirement is established by 
appropriate design, and that the construction of buildings is restricted within the APZ when it extends 
into lot areas.  

As outlined above, the APZ for the residential lots is provided by the proposed road reserve, as shown 
in Figure 13, therefore the width of the APZ reflects the width of the road reserve, and the subsequent 
BAL rating that this setback achieves. The APZs for the rural lot in the west of the site, as outlined in 
Table 2 below, have been based on the minimum setbacks required to achieve an acceptable level of 
radiant heat flux (i.e. BAL-29). Both approaches utilise the assumed 3 m firebreak within adjacent rural 
landholdings, as is required under the City of Rockingham’s Fire Control Notice as attached in 
Appendix C.  

Table 2: Asset Protection Zone requirements 

AREA OF CLASSIFIED 
VEGETATION 

VEGETATION 
CLASSIFICATION 

EFFECTIVE 
SLOPE 

APZ WIDTH BAL ACHIEVED 

Residential lots/Structure Plan area 

South-west of the site Woodland Downslope 0-5 
degrees 

23 m BAL-19 

West of the site Grassland Downslope 0-5 
degrees 

15 m BAL-12.5 
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AREA OF CLASSIFIED 
VEGETATION 

VEGETATION 
CLASSIFICATION 

EFFECTIVE 
SLOPE 

APZ WIDTH BAL ACHIEVED 

North-west of the site Grassland Flat/upslope 15 m BAL-19 

North of the site Grassland Flat/upslope 8 m BAL-29 

Rural lot  

South-west of the site Woodland Downslope 0-5 
degrees 

17 m BAL-29 

West of the site Grassland Downslope 0-5 
degrees 

9 m BAL-29 

North-west of the site Grassland Flat/upslope 8 m BAL-29 

 

 Temporary APZ  

5.1.2.7 Acceptable solution A2.2: Hazard separation zone 

A Hazard Separation Zone (HSZ) is a fuel managed zone to create separation between dwellings and 
bushfire hazards. This generally extends out to 100 metres from buildings. In the case of subdivision 
within the site, the provision of a HSZ is not an appropriate method to respond to relevant bushfire 
hazards.   

The need for a HSZ is avoided through the provision of an appropriate Asset Protection Zone (as 
outlined above) and an increase in construction standards for dwellings (where applicable) in 
accordance with AS 3959. The indicative BAL assessment within this BMP demonstrates that these 
provisions will achieve acceptable levels of risk for the development, and BAL-29 is not exceeded. 

5.1.3 Element: Vehicular access 

5.1.3.1 Intent 

To ensure vehicular access serving a subdivision/development is available and safe during a bushfire 
event.   

5.1.3.2 Background 

The indicative road network of the proposed Structure Plan is shown in Figure 4. The network 
integrates with the existing McDonald Road to the east, which provides access to Fifty Road to the 
south and connects with the road network of the existing residential development east of the site. 
Access will be provided to future residential development north of the site when such development 
occurs in line with the land use zoning of the area. 

5.1.3.3 Acceptable solution A3.1: Two access routes 

The proposed road system provides a loop through the site, back to McDonald Road in the east, as 
shown in Figure 4, which provides all residents and fire fighters with two road access options at all 
times. Additional access will be provided through to future residential development north of the site, at 
such a time as development progresses in this area (in accordance with the land use zoning shown in 
Figure 6).The Structure Plan shows two access points to McDonald Road in the east, which provides 
access to Fifty Road in the south, and through the adjacent residential development to the east.  
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5.1.3.4 Acceptable solution A3.2: Public roads 

Surrounding public roads and all new public roads and laneways within the site will comply with the 
following minimum standards: 

 Minimum trafficable surface: 6 metres 
 Horizontal clearance: 6 metres 
 Vertical clearance: 4.5 metres 
 Maximum grades over <50 metres: 1 in 10 
 Minimum weight capacity: 15 tonnes 
 Maximum crossfall: 1 in 33 
 Minimum inner radius of curves: 8.5 metres. 

5.1.4 Element: Water  

5.1.4.1 Intent 

To ensure water is available to the subdivision, development or land use to enable people, property 
and infrastructure to be defended from bushfire. 

5.1.4.2 Acceptable Solution A4.1: Reticulated water 

The development is located within an Emergency Services Levy (ESL) Category 3 area, which 
indicates that emergency bushfire response is provided by a volunteer fire and rescue service brigade, 
with the assistance of career fire stations. Fire response services require ready access to an adequate 
water supply during bushfire emergencies. 

The development will be provided with a reticulated water supply, together with fire hydrants that will 
be installed by the developer/s to meet the specifications of Water Corporation (Design Standard DS 
63) and DFES.  Fire hydrants on land zoned as residential are required to be sited at or within 200 m 
of residential dwellings (Class 1a).  

The Water Corporation would be responsible for all hydrant maintenance and repairs. 

5.2 Future development 

This BMP is expected to inform future detailed bushfire hazard and risk assessment/s that will be 
prepared and implemented as part of future subdivision or development stage, undertaken in 
accordance with the Structure Plan.  

5.3 Access and fire breaks 
Compliance with the City of Rockingham Fire Control Notice, attached in Appendix C, is required 
across the entire site until such a time as development is completed, and public road access must 
provide two access options at all stages of development.  

It is assumed that a minimum three metre wide firebreak will be maintained (adjacent to the western 
boundary of the site, as shown in Figure 9) by the landholder/s of the adjacent rural landholdings west 
of the site, in accordance with their requirements under the City of Rockingham’s Fire Control Notice.  
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5.4 Public education 

Community bushfire safety is a shared responsibility between individuals, the community, government 
and fire agencies. DFES has an extensive Community Bushfire Education Program including a range 
of publications, a website and Bushfire Ready Groups. Prepare. Act. Survive. (DFES, 2012) provides 
excellent advice on preparing for and surviving the bushfire season. Other downloadable brochures 
are available from http://www.dfes.wa.gov.au/safetyinformation/fire/bushfire/pages/publications.aspx.   

The City of Rockingham provides bushfire safety advice to residents available from their website 
http://www.rockingham.wa.gov.au/Services/Safety-and-security-services/Fire-safety-and-emergencies. 
It also provides details on how to become a volunteer at either of the local volunteer Bush Fire 
Brigades.  Professional, qualified consultants also offer bushfire safety advice and relevant services to 
residents and businesses in high risk areas. 

5.5 Assessment of bushfire management strategies 

The bushfire hazard that could threaten this development is concentrated to the west of the site, 
associated with remnant vegetation within rural landholdings. These hazards have been considered 
through the strategic placement of road reserves to achieve the required APZs, and to ensure that 
dwellings are not exposed to an unacceptable level of risk (i.e. BAL-29 is not exceeded). 

5.6 Implementing the Bushfire Management Plan 

The following table outlines the future and/or ongoing responsibilities of the future developer/s, lot 
owners or residents, and the City of Rockingham relating to bushfire risk mitigation. 

As outlined in Table 3 below, the future owners/occupiers of lots within the site, as created through 
future subdivision stages, are to maintain a reduced level of risk from bushfire within their properties 
(where applicable), and will be responsible for undertaking, complying and implementing measures to 
protect their own assets (and people under their care) from the threat and risk of bushfire. 
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Table 3: Responsibilities for the implementation of the BMP 

MANAGEMENT ACTION TIMING 

DEVELOPER/S 

Undertake further detailed bushfire assessment to determine ultimate 
BAL ratings for the site, with assessment recommendations to be 
submitted to the City of Rockingham and accommodated in the lot 
clearances and/or Detailed Area Plan outcomes. 

As part of the subdivision approval or Detailed Area 
Plan preparation process (whichever comes first). 
 

For each new lot created within areas exposed to a BAL rating exceeding 
BAL-LOW, lodge a Section 70A Notification on the Certificate of Title in 
order to alert purchasers and successors in title of the existence of the 
overarching BMP and specifically the requirements associated with 
meeting the AS 3959 construction standards. 

At the creation of titles within future subdivision 
stage/s. 

Install the public roads to standards outlined in Section 5.1.3 and ensure 
two access ways are provided at all times. 

As part of subdivision and development. 

On all vacant land, comply with the City of Rockingham Fire Control 
Notices as published. 

Ongoing, where applicable. 

Install reticulated water supply and hydrants to Water Corporation, DFES 
and the City of Rockingham standards. 

As part of subdivision and development. 

Establish and maintain the APZs within the site to standards as specified 
in this document. 

As part of subdivision and development. 

Provide detailed hydrant plans to the City of Rockingham and DFES local 
fire station for monitoring. 

At subdivision approval stage. 

Make a copy of this BMP available to each lot owner subject to AS 3959 
construction standards, along with the Homeowners Bush Fire Survival 
Manual, Prepare, Act, Survive (or similar suitable documentation) and the 
City of Rockingham’s Fire Control Notice. 

As part of the sale of lots. 

PROPERTY OWNER/OCCUPIER 

Ensuring that all lots comply with the City of Rockingham Fire Control 
Notices as published. 

Ongoing, where applicable. 

Maintaining each property in good order to minimise bushfire fuels, and 
maintaining APZ areas (where applicable) in accordance with the 
requirements outlined in this BMP. 

Ongoing, where applicable. 

Ensuring that where hydrants are located, they are not obstructed and 
remain visible at all times. 

Ongoing, where applicable. 

Ensuring construction of dwelling/s complies with AS 3959, if required. As part of dwellings design and construction. 

If dwellings are subject to additional construction in the future, such as 
renovations, AS 3959 compliance is required. 

As part of design and construction. 

CITY OF ROCKINGHAM 

Providing fire prevention and preparedness advice to landowners upon 
request, including the Homeowners Bush Fire Survival Manual, Prepare, 
Act, Survive (or similar suitable documentation) and the City of 
Rockingham’s Fire Control Notice. 

Ongoing, as requested.  

Monitoring bush fuel loads in road reserves and liaising with relevant 
stakeholders to maintain fuel loads at safe levels. 

Ongoing. 



 

 Project number EP15-057(03) | September 2016 Page 31 

BUSHFIRE MANAGEMENT PLAN  

Prepared for Defence Housing Australia Doc No.: EP15-057(03)--004 | Revision: C 

PORTION OF LOT 16 MCDONALD ROAD, BALDIVIS 

MANAGEMENT ACTION TIMING 

Ensuring emergency response is provided via the Baldivis Volunteer Bush 
Fire Brigade. 

Ongoing. 

Maintaining public roads to appropriate standards and ensuring 
compliance with the City of Rockingham Fire Control Notices. 

Ongoing. 

BALDIVIS VOLUNTEER BUSH FIRE BRIGADE 

The Baldivis Volunteer Bush Fire Brigade is responsible for responding to 
emergency situations relating to bushfire within the City of Rockingham. 
Where bushfire threatens the site, the local brigade will utilise the internal 
road network of the site to protect life and property. 

Ongoing, as required. 

WATER CORPORATION 

The Water Corporation is responsible for the repair of water hydrants. Ongoing, when required. 



 

 Project number EP15-057(03) | September 2016 Page 32 

BUSHFIRE MANAGEMENT PLAN  

Prepared for Defence Housing Australia Doc No.: EP15-057(03)--004 | Revision: C 

PORTION OF LOT 16 MCDONALD ROAD, BALDIVIS 

6 Conclusions and Recommendations  

6.1 Conclusion 

The site is designated as bushfire prone within the state Map of Bushfire Prone Areas. This BMP has 
been prepared to address the requirements of SPP 3.7 and the Guidelines for Planning in Bushfire 
Prone Areas (WAPC et al. 2015). It has been demonstrated that the bushfire protection performance 
criteria outlined in the guidelines (WAPC et al. 2015) can be achieved through: 

 Providing appropriate vehicular access options, or as an alternative a designated FSA or CFR. 
 Providing sufficient water supply to ensure emergency services are able to respond to a bushfire 

event. 
 Siting of development to ensure buildings are not exposed to an unacceptable level of radiant 

flux, without appropriate mitigation measures. 

This BMP is expected to inform future bushfire assessment/s that will be prepared and implemented 
as part of the future subdivision or development approval process. 

Dwellings located within 100 m of identified classified vegetation will have the bushfire risk mitigated 
through the use of appropriate APZs and via compliance with AS 3959.  The indicative BAL 
assessment included in this BMP demonstrates that BAL-29 would not be exceeded and APZs can be 
accommodated within the proposed future road reserves in the south and west of the site, in response 
to the adjacent hazards. 

Landholdings north of the site are undergoing separate urban development approvals, therefore 
Grassland vegetation within this landholding are considered temporary, and will pose only temporary 
bushfire risk to the site. Once vegetation is removed to accommodate urban development (in line with 
the relevant subdivision approvals) the bushfire risk posed to the site from this area will also be 
removed.  

Appropriate APZs have been accommodated where required in order to provide an adequate setback 
to ensure dwellings are not exposed to an unacceptable level of radiant heat flux (i.e. greater than 
BAL-29) from potential bushfires in adjacent classified vegetation.  Loop roads and reticulated water 
supply and hydrants are provided. The proposed development will fall within the acceptable level of 
risk. 

6.2 Recommendations 

Based on the bushfire hazard assessment contained within this BMP, the following key 
recommendations should be considered for the implementation of the Structure Plan: 

 By implementing this BMP, the bushfire risk to development within the site can be mitigated 
through the provision of appropriate APZs combined with increased construction standards in 
accordance with AS 3959. 

 The indicative BAL assessment undertaken as part of this BMP indicates that no future lots within 
the site will be exposed to an unacceptable level of radiant heat flux (i.e. no greater than BAL-29). 

 Future BAL assessment/s (undertaken to support future subdivision or development approval 
stage/s) will enable a more accurate reflection of the bushfire risk posed by surrounding classified 
vegetation at the time that development progresses within the site. This BAL assessment/s will 
specify ultimate BAL ratings for each lot as well as APZ requirements (where applicable). 
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8 Glossary 

AS Australian Standard 

AHD Australian Height Datum 

APZ Asset Protection Zone 

BAL Bushfire Attack Level 

BCA Building Code of Australia 

BMP Bushfire Management Plan 

BOM Bureau of Meteorology 

DFES Department of Fire and Emergency Services (was FESA) 

ESL Emergency Services Levy 

FESA Fire and Emergency Services (now DFES) 

HSZ Hazard Separation Zone 

LPS Local Planning Scheme 

POS Public Open Space 

TPS Town Planning Scheme 

VBRC Victorian Bushfires Royal Commission 

WAPC Western Australian Planning Commission 
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Does the proposal comply with the performance criteria by 
applying acceptable solution A1.1? 

Yes. 

 

Does the proposal comply with the performance criteria by 
applying acceptable solution A2.1? 

Yes. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A2.2? 

No.  
However the performance criteria P2 is achieved through the 
provision of a compliant APZ, and the application of increased 
construction standards in accordance with AS 3959. 

 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.1? 

Yes. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.2? 

Yes. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.3? 

Not applicable. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.4? 

Not applicable. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.5? 

Not applicable. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.6? 

Not applicable. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.7? 

Not applicable. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A3.8? 

Not applicable. 
 

 

Does the proposal comply with the performance criteria by 
applying acceptable solution A4.1? 

Yes. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A4.2? 

Not applicable. 

Does the proposal comply with the performance criteria by 
applying acceptable solution A4.3? 

Not applicable. 
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I declare that the information provided is true and correct to the best of my knowledge. 

 

Signature:  

Name: Rohan Carboon 

Date: 8 September 2016 
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Rural Land
On or before 30 November 2015 and thereafter up to and 
including 31 May 2016:

Have FIREBREAKS not less than three (3) metres wide 
immediately inside and along all boundaries, with all 
overhanging tree branches, tree limbs etc. to be trimmed back 
clear of the firebreak to a clearance height of four (4) metres.

Maintained and living lawns are acceptable in conjunction with 
or in lieu of mineral earth firebreaks, provided that the same 
minimum width and height requirements for a firebreak are 
maintained.

Buildings/Sheds and Haystacks

Have FIREBREAKS not less than five (5) metres wide so far 
as to surround all buildings, sheds and haystacks, with all 
overhanging branches, trees, limbs etc. to be trimmed back 
clear of the firebreak to a clearance height of four (4) metres.

Fire Management Plans
All properties within subdivisions/developments within the 
City of Rockingham shall comply with the Fire Management 
Plans for their estate to the satisfaction of Council or its duly 
Authorised Officer. 

Building Protection Zones
For properties in a bush fire risk area, install a 20m building 
protection zone.  For more information visit the DFES website 
and search Building Protection Zones. 

Urban Areas (Vacant Land)
On or before 30 November 2015 and thereafter up to and 
including 31 May 2016:

Land less than 2000 m2

Have the entire vacant land clear of all flammable material by 
slashing, mowing or other means to a height no greater than 
50mm.

Land more than 2000 m2

Have FIREBREAKS not less than three (3) metres wide 
immediately inside and along all boundaries of the vacant 
land with all overhanging tree branches, trees, limbs etc. to be 
trimmed back clear of the firebreak area to a clearance height 
of four (4) metres.

Or

Maintained and living lawns are acceptable in conjunction  
with or in lieu of mineral earth firebreaks, provided that the 
same minimum width and height requirements for a firebreak 
are maintained. 

Alternative Situations
Variation applications must be lodged in writing to the City 
of Rockingham by 16 October 2015.  An application to Vary 
Location and Type of Firebreaks can be downloaded from 
the City’s website or is available from the Emergency Services 
Administration Officer on 9527 0732.

Fire Control Notice

NOTICE TO OWNERS AND/OR  
OCCUPIERS OF LAND IN THE CITY OF ROCKINGHAM
As a landowner or occupier you have a legal requirement under Section 33 of 
the Bush Fires Act 1954 to carry out fire prevention works on your property in 
accordance with the provisions of this Fire Control Notice.

You are required on or before 30 November 2015, to remove all flammable 
material or to install three (3) metre wide mineral earth firebreaks (mineral 
earth in definition being land totally clear of all vegetation living or dead) and 
any overhanging trees or other vegetation to a clearance height of four (4) 
metres.  These fire prevention works must be maintained up to and including 
31 May 2016.

Inspection of properties will be carried out in all areas for compliance with 
this Notice after 30 November 2015.  Persons who fail to comply with the 
requirements of this Notice will be issued with an infringement notice ($250).

It is the property owner’s responsibility to ensure the standard of 
prevention work is undertaken and maintained as per this Notice

Page 11Budget Chronicle

Fire Control Enquiries
8.30am – 4.30pm Monday to Friday       Phone: 9527 0732       Email: firecontrol@rockingham.wa.gov.au

Correct Rural Firebreak

Urban Slashed Property
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1 Introduction 

Pritchard Francis has been engaged by Defence Housing Australia (DHA) to undertake an Infrastructure Services 

Report to support the Structure Plan submission for residential development at a portion of Lot 16 McDonald Road, 

Baldivis. 

This report outlines existing site conditions, adjacent services and likely development constraints.  This report is based 

on the preliminary site layout contained within Appendix One. 

2 Site Conditions 

The site covers approximately 2.06ha in area and has frontages to McDonald Road to the east and existing rural 

space to the west, south and north. 

This site is currently occupied by existing dwellings and structures on the western side of the lot and it is understood 

that the eastern half of the site was once used as a market garden.  

2.1 Geology 

The Perth sheet of the 1:50,000 scale Environmental Geology series maps (included in Appendix Two), indicates the 

site as having soil profiles as follows: 

 SAND (s7) – derived from Tamala Limestone is pale yellowish brown, medium to course grained, sub-

angular quartz, trace of feldspar, moderately sorted, of residual origin. Few limitations, some settlement 

under foundations can be expected, some ability to attenuate pollutants due to small clay content, usually 

considerable depth to water table due to topography. 

The geological mapping shows a limestone outcrop about 100m to the north west of the site and peaty clay about 

50-100m to the south west of the site.  

The findings of the site from the geotechnical report, included in Appendix Three, are consistent with the geological 

mapping, with typically a thin layer of sand present over limestone. No peaty soils were encountered on site during the 

geotechnical investigation. 

Limestone was present below the sand layer with rockhead varying from depths between 1.0m and more than the 

maximum depth of investigation (2.5m).  

2.2 Topography 

The current surface elevation of the site, in accordance with feature survey from Fyfe 71613/01, shows the site to vary 

from RL 4.0m AHD in the northwest corner, peaking in the middle of the site at about RL 7.2m and then falling to 

around RL 5.0m in the south east of the site. The centreline of McDonald Road ranges from RL 6.0m (south) to 

trapped low of RL 5.5m. 

2.3 Groundwater Atlas 

The Perth Groundwater Atlas indicates that the groundwater levels across the site range from 1.0m AHD to 2.0m 

AHD with the historical maximum approximated at 4.0m AHD.  An extract from the Perth Groundwater Atlas can be 

found in Appendix Four. 

2.4 Acid Sulphate Soils (ASS) 

Mapping from the geotechnical report shown in Appendix Five shows the site having no known risk of ASS 

occurrence at depths less than 3m from the surface. The nearest high risk area is located approximately 50-100 m to 

the south west of the site.  
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2.5 Site Contamination 

Galt Geotechnics report states that the nearest site classified as ‘Remediated for Restricted Use’ is located 

approximately 350m east of the site. Galt’s geotechnical report is included in Appendix Three. 

2.6 Demolition 

The two most southern structures/dwellings are to be demolished and where required, the soil beneath them 

remediated due to historical construction techniques. The location of these can be seen in Appendix One, Preliminary 

Site Layout.  

2.7 Earthworks 

A topsoil strip of 100mm is required. We have assumed this will then be buried in the southern verge of the site and 

clean fill excavated will be used on site. Alternatively the topsoil will need to be removed from site.  

Based on the historic market garden use for the site 500mm deep topsoil in old market garden area is assumed to be 

suitable for structure fill following additional compliance testing as per the Galt Geotechnics report. 

Pad locations will need to be proof rolled once bulk earthworks have been completed.  

It is likely that imported fill will be required across the site to make up the shortfall in material and to ensure overland 

flow paths and minimum grades. 

3 Infrastructure 

3.1 Roads 

The access to the site will be from McDonald Road. Modifications will be required to the existing road reserve to allow 

for the construction of the proposed intersections as detailed in the concept plan in Appendix One. 

3.2 Stormwater Drainage 

An underground pit and pipe network is intended for the site and will be disposed of into underground tanks, most 

likely a modular plastic system allowing for infiltration and attenuation of the critical 1:100 year ARI event as the 

capacity of the basin on the east side of McDonald Road is considered to be at capacity in serving The Chimes. 

3.3 Sewerage Reticulation 

A 150mm diameter sewer has been allowed for to service the expected 30 lots. This can then gravity feed into the 

150mm diameter sewer running along the west side of McDonald Road and then to the existing wastewater pump 

station adjacent to the lot. The sewerage catchment has been confirmed by the Water Corporation and the system 

has sufficient capacity for the 30 lot development. 

Please refer to Appendix Six for Dial-Before-You-Dig information. 

3.4 Water Reticulation 

The site currently has a 150mm water main on the eastern side of McDonald Road. It is likely that connections into the 

150mm main will be able to supply the site with water, which has been indicated by Water Corporation. Connection 

will need to be bored under McDonald Road. It is assumed internal water reticulation mains will be 100mm.  

Please refer to Appendix Six for Dial-Before-You-Dig information. 
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3.5 Electrical Supply 

Existing electrical infrastructure adjacent to the site includes: 

 High and Low voltage cables along both sides of McDonald Road. 

 Existing transformer directly opposite the site on McDonald Road.  

Online mapping indicates the site will have 15-20MVA capacity in 2020 hence it is not anticipated capacity will be an 

issue. 

Please refer to Appendix Six for dial before you dig information. 

3.6 Communications 

There is existing Telstra network located in McDonald Road, which is the existing service currently servicing the 

dwellings on site.  It is expected there will be capacity to service this site. 

Optic fibre currently exists along Fifty Road which is the adjoining road to the south. 

Please refer to Appendix Six for dial before you dig information. 

3.7 Gas 

There is existing 110mm high pressure gas pipelines on the east side of McDonald Road. 40mm high pressure mains 

connect into this larger main to service the existing residential area to the east.  It is expected this network will have 

capacity to service the development. 

Please refer to Appendix Six for dial before you dig information. 

4 Conclusion 

The development of Lot 16 McDonald Road, Baldivis is not constrained by service capacities or upgrades with all 

services in close proximity to the site. 

It is recommended further site investigations of the eastern portion of the site be undertaken to more accurately map 

the depth and extents of unsuitable material. 

Due to the previous use of the site as a market garden it is recommended further investigations on potential impacts 

carried out as per the Galt Geotechnics Report.  
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Certificate of Analysis 

Galt Environment P/L 
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NATA Accredited 
Accreditation Number 1261 
Site Number 1254 

Accredited for compliance with ISO/IEC 17025. The 
results of the tests, calibrations and/or measurements 
included in this document are traceable to 
Australian/national standards. 

Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS01/0.0 
Soil 

M15-Ap16245 

Apr 20, 2015 

SS02/0.0 
Soil 

M15-Ap16246 

Apr 20, 2015 

SS03/0.0 
Soil 

M15-Ap16247 

Apr 20, 2015 

SS04/0.0 
Soil 

M15-Ap16248 

Apr 20, 2015 

Organochlorine Pesticides 
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
d-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Dieldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Methoxychlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Toxaphene 1 mg/kg < 1 < 1 < 1 < 1
Dibutylchlorendate (surr.) 1 % 90 87 91 75
Tetrachloro-m-xylene (surr.) 1 % 79 79 83 73
Organophosphorous Pesticides 
Bolstar 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Chlorpyrifos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Demeton-O 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Diazinon 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Dichlorvos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Disulfoton 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethoprop 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenitrothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fensulfothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS01/0.0 
Soil 

M15-Ap16245 

Apr 20, 2015 

SS02/0.0 
Soil 

M15-Ap16246 

Apr 20, 2015 

SS03/0.0 
Soil 

M15-Ap16247 

Apr 20, 2015 

SS04/0.0 
Soil 

M15-Ap16248 

Apr 20, 2015 

Organophosphorous Pesticides 
Merphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl azinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Mevinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Naled 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phorate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ronnel 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Tokuthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Trichloronate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Triphenylphosphate (surr.) 1 % 55 61 63 65
Heavy Metals 
Arsenic 2 mg/kg 3.4 2.8 2.7 2.3
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 15 15 16 16
Copper 5 mg/kg 14 19 19 17
Lead 5 mg/kg 5.6 6.9 6.8 6.0
Mercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg < 5 < 5 < 5 < 5
Zinc 5 mg/kg 38 68 50 42

% Moisture 0.1 % 2.6 3.6 3.1 3.1

Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS05/0.0 
Soil 

M15-Ap16249 

Apr 20, 2015 

SS06/0.0 
Soil 

M15-Ap16250 

Apr 20, 2015 

SS07/0.0 
Soil 

M15-Ap16251 

Apr 20, 2015 

SS08/0.0 
Soil 

M15-Ap16252 

Apr 20, 2015 

Organochlorine Pesticides 
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
d-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Dieldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Methoxychlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS05/0.0 
Soil 

M15-Ap16249 

Apr 20, 2015 

SS06/0.0 
Soil 

M15-Ap16250 

Apr 20, 2015 

SS07/0.0 
Soil 

M15-Ap16251 

Apr 20, 2015 

SS08/0.0 
Soil 

M15-Ap16252 

Apr 20, 2015 

Organochlorine Pesticides 
Toxaphene 1 mg/kg < 1 < 1 < 1 < 1
Dibutylchlorendate (surr.) 1 % 88 93 95 88
Tetrachloro-m-xylene (surr.) 1 % 82 83 83 77
Organophosphorous Pesticides 
Bolstar 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Chlorpyrifos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Demeton-O 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Diazinon 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Dichlorvos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Disulfoton 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethoprop 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenitrothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fensulfothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Merphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl azinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Mevinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Naled 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phorate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ronnel 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Tokuthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Trichloronate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Triphenylphosphate (surr.) 1 % 58 62 77 77
Heavy Metals 
Arsenic 2 mg/kg 4.4 3.7 2.9 2.3
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 15 15 16 17
Copper 5 mg/kg 16 17 19 26
Lead 5 mg/kg 6.4 6.8 6.3 6.9
Mercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg < 5 < 5 < 5 < 5
Zinc 5 mg/kg 43 42 41 51

% Moisture 0.1 % 2.7 2.3 3.1 3.7

Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS09/0.0 
Soil 

M15-Ap16253 

Apr 20, 2015 

SS10/0.0 
Soil 

M15-Ap16254 

Apr 20, 2015 

QC1 
Soil 

M15-Ap16255 

Apr 20, 2015 

Organochlorine Pesticides 
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05 
4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05 
4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 < 0.05 
a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS09/0.0 
Soil 

M15-Ap16253 

Apr 20, 2015 

SS10/0.0 
Soil 

M15-Ap16254 

Apr 20, 2015 

QC1 
Soil 

M15-Ap16255 

Apr 20, 2015 

Organochlorine Pesticides 
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 
b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 
d-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Dieldrin 0.05 mg/kg 0.07 < 0.05 < 0.05 
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 
g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Methoxychlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 
Toxaphene 1 mg/kg < 1 < 1 < 1 
Dibutylchlorendate (surr.) 1 % 77 85 98 
Tetrachloro-m-xylene (surr.) 1 % 74 72 80 
Organophosphorous Pesticides 
Bolstar 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Chlorpyrifos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Demeton-O 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Diazinon 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Dichlorvos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Disulfoton 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Ethion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Ethoprop 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Fenitrothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Fensulfothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Fenthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Merphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Methyl azinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Methyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Mevinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Naled 0.5 mg/kg < 0.5 < 0.5 < 0.5 
Phorate 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Ronnel 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Tokuthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Trichloronate 0.2 mg/kg < 0.2 < 0.2 < 0.2 
Triphenylphosphate (surr.) 1 % 71 75 86 
Heavy Metals 
Arsenic 2 mg/kg 4.1 4.7 4.9 
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 
Chromium 5 mg/kg 19 19 18 
Copper 5 mg/kg 32 < 5 6.3 
Lead 5 mg/kg 8.2 < 5 < 5 
Mercury 0.1 mg/kg 0.1 < 0.1 < 0.1 
Nickel 5 mg/kg < 5 < 5 < 5 
Zinc 5 mg/kg 110 < 5 12 
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Client Sample ID 
Sample Matrix 

Eurofins | mgt Sample No. 

Date Sampled 

Test/Reference LOR Unit 

SS09/0.0 
Soil 

M15-Ap16253 

Apr 20, 2015 

SS10/0.0 
Soil 

M15-Ap16254 

Apr 20, 2015 

QC1 
Soil 

M15-Ap16255 

Apr 20, 2015 

% Moisture 0.1 % 3.5 2.9 1.5 
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Sample History 
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported. 
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However, 
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation). 

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time. 

Description Testing Site Extracted Holding Time
Eurofins | mgt Suite 14 

Organochlorine Pesticides Melbourne Apr 23, 2015 14 Day 
- Method: USEPA 8081 Organochlorine Pesticides 

Organophosphorous Pesticides Melbourne Apr 23, 2015 14 Day 
- Method: USEPA 8270 Organophosphorus Pesticides 

Metals M8 Melbourne Apr 23, 2015 28 Day
- Method: USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury 

% Moisture Melbourne Apr 22, 2015 14 Day
- Method: LTM-GEN-7080 Moisture 
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Eurofins | mgt   Internal Quality Control Review and Glossary 

General 
1.   Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on 

request. 
2.   All soil results are reported on a dry basis, unless otherwise stated. 

3.   Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences. 

4.   Results are uncorrected for matrix spikes or surrogate recoveries. 

5.   SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise. 
6.   Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued. 

Holding Times 
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001). 
For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample 
Receipt Advice. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control. 
**NOTE: pH duplicates are reported as a range NOT as RPD 

UNITS 
mg/kg: milligrams per Kilogram mg/l: milligrams per litre 
ug/l: micrograms per litre ppm: Parts per million 
ppb: Parts per billion %: Percentage 

org/100ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units 
MPN/100mL: Most Probable Number of organisms per 100 millilitres 

TERMS 
Dry                                        Where a moisture has been determined on a solid sample the result is expressed on a dry basis. 

LOR                                      Limit of Reporting. 
SPIKE                                   Addition of the analyte to the sample and reported as percentage recovery. 

RPD                                      Relative Percent Difference between two Duplicate pieces of analysis. 

LCS                                       Laboratory Control Sample - reported as percent recovery 

CRM                                      Certified Reference Material - reported as percent recovery 

Method Blank                      In the case of solid samples these are performed on laboratory certified clean sands. 
In the case of water samples these are performed on de-ionised water. 

Surr - Surrogate                  The addition of a like compound to the analyte target and reported as percentage recovery. 

Duplicate                              A second piece of analysis from the same sample and reported in the same units as the result to show comparison. 

Batch Duplicate                   A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis. 

Batch SPIKE                        Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis. 
USEPA                                  United States Environmental Protection Agency 

APHA                                    American Public Health Association 
ASLP                                    Australian Standard Leaching Procedure (AS4439.3) 

TCLP                                     Toxicity Characteristic Leaching Procedure 

COC                                      Chain of Custody 

SRA                                      Sample Receipt Advice 

CP                                         Client Parent - QC was performed on samples pertaining to this report 
NCP                                      Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within 
TEQ                                       Toxic Equivalency Quotient 

QC - ACCEPTANCE CRITERIA 
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 
Results   <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50% 

Results >20 times the LOR : RPD must lie between 0-30% 
Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%. 

QC DATA GENERAL COMMENTS 
1.   Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within 

the sample, high moisture content or insufficient sample provided. 

2.   Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 
and Duplicate data shown is not data from your samples. 

3.   Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS. 
4.   Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike. 

5.   Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported 
in the C10-C14 cell of the Report. 

6.   pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time. 
Analysis will begin as soon as possible after sample receipt. 

7.   Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte. 
8.   Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's. 

9.   For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample. 

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data. 
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Quality Control Results 

Test Units Result 1 Acceptance 
Limits 

Pass 
Limits

Qualifying
Code 

Method Blank 
Organochlorine Pesticides 
Chlordanes - Total mg/kg < 0.1 0.1 Pass 
4.4'-DDD mg/kg < 0.05 0.05 Pass 
4.4'-DDE mg/kg < 0.05 0.05 Pass 
4.4'-DDT mg/kg < 0.05 0.05 Pass 
a-BHC mg/kg < 0.05 0.05 Pass 
Aldrin mg/kg < 0.05 0.05 Pass 
b-BHC mg/kg < 0.05 0.05 Pass 
d-BHC mg/kg < 0.05 0.05 Pass 
Dieldrin mg/kg < 0.05 0.05 Pass 
Endosulfan I mg/kg < 0.05 0.05 Pass 
Endosulfan II mg/kg < 0.05 0.05 Pass 
Endosulfan sulphate mg/kg < 0.05 0.05 Pass 
Endrin mg/kg < 0.05 0.05 Pass 
Endrin aldehyde mg/kg < 0.05 0.05 Pass 
Endrin ketone mg/kg < 0.05 0.05 Pass 
g-BHC (Lindane) mg/kg < 0.05 0.05 Pass 
Heptachlor mg/kg < 0.05 0.05 Pass 
Heptachlor epoxide mg/kg < 0.05 0.05 Pass 
Hexachlorobenzene mg/kg < 0.05 0.05 Pass 
Methoxychlor mg/kg < 0.05 0.05 Pass 
Toxaphene mg/kg < 1 1 Pass 

Method Blank 
Organophosphorous Pesticides 
Bolstar mg/kg < 0.2 0.2 Pass 
Chlorpyrifos mg/kg < 0.2 0.2 Pass 
Demeton-O mg/kg < 0.2 0.2 Pass 
Diazinon mg/kg < 0.2 0.2 Pass 
Dichlorvos mg/kg < 0.2 0.2 Pass 
Disulfoton mg/kg < 0.2 0.2 Pass 
Ethion mg/kg < 0.2 0.2 Pass 
Ethoprop mg/kg < 0.2 0.2 Pass 
Fenitrothion mg/kg < 0.2 0.2 Pass 
Fensulfothion mg/kg < 0.2 0.2 Pass 
Fenthion mg/kg < 0.2 0.2 Pass 
Merphos mg/kg < 0.2 0.2 Pass 
Methyl azinphos mg/kg < 0.2 0.2 Pass 
Methyl parathion mg/kg < 0.2 0.2 Pass 
Mevinphos mg/kg < 0.2 0.2 Pass 
Naled mg/kg < 0.5 0.5 Pass 
Phorate mg/kg < 0.2 0.2 Pass 
Ronnel mg/kg < 0.2 0.2 Pass 
Tokuthion mg/kg < 0.2 0.2 Pass 
Trichloronate mg/kg < 0.2 0.2 Pass 

Method Blank 
Heavy Metals 
Arsenic mg/kg < 2 2 Pass 
Cadmium mg/kg < 0.4 0.4 Pass 
Chromium mg/kg < 5 5 Pass 
Copper mg/kg < 5 5 Pass 
Lead mg/kg < 5 5 Pass 
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Test Units Result 1 Acceptance 
Limits 

Pass 
Limits

Qualifying
Code 

Mercury mg/kg < 0.1 0.1 Pass 
Nickel mg/kg < 5 5 Pass 
Zinc mg/kg < 5 5 Pass 

LCS - % Recovery 
Organochlorine Pesticides 
4.4'-DDD % 98 70-130 Pass 
4.4'-DDE % 95 70-130 Pass 
4.4'-DDT % 88 70-130 Pass 
a-BHC % 126 70-130 Pass 
Aldrin % 95 70-130 Pass 
b-BHC % 111 70-130 Pass 
d-BHC % 97 70-130 Pass 
Dieldrin % 96 70-130 Pass 
Endosulfan I % 94 70-130 Pass 
Endosulfan II % 98 70-130 Pass 
Endosulfan sulphate % 104 70-130 Pass 
Endrin % 90 70-130 Pass 
Endrin aldehyde % 99 70-130 Pass 
Endrin ketone % 105 70-130 Pass 
g-BHC (Lindane) % 87 70-130 Pass 
Heptachlor % 96 70-130 Pass 
Heptachlor epoxide % 94 70-130 Pass 
Hexachlorobenzene % 91 70-130 Pass 
Methoxychlor % 82 70-130 Pass 

LCS - % Recovery 
Organophosphorous Pesticides 
Diazinon % 83 70-130 Pass 
Ethion % 102 70-130 Pass 
Fenitrothion % 81 70-130 Pass 
Methyl parathion % 82 70-130 Pass 
Mevinphos % 92 70-130 Pass 

LCS - % Recovery 
Heavy Metals 
Arsenic % 80 80-120 Pass 
Cadmium % 95 80-120 Pass 
Chromium % 96 80-120 Pass 
Copper % 98 80-120 Pass 
Lead % 98 80-120 Pass 
Mercury % 101 75-125 Pass 
Nickel % 100 80-120 Pass 
Zinc % 98 80-120 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits
Qualifying

Code
Spike - % Recovery 
Organochlorine Pesticides Result 1 
4.4'-DDD M15-Ap16246 CP % 88 70-130 Pass 
4.4'-DDE M15-Ap16246 CP % 89 70-130 Pass 
4.4'-DDT M15-Ap16246 CP % 82 70-130 Pass 
a-BHC M15-Ap16246 CP % 95 70-130 Pass 
Aldrin M15-Ap16246 CP % 81 70-130 Pass 
b-BHC M15-Ap16246 CP % 96 70-130 Pass 
d-BHC M15-Ap16246 CP % 84 70-130 Pass 
Dieldrin M15-Ap16246 CP % 87 70-130 Pass 
Endosulfan I M15-Ap16246 CP % 81 70-130 Pass 
Endosulfan II M15-Ap16246 CP % 85 70-130 Pass 
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Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits
Qualifying

Code 
Endosulfan sulphate M15-Ap16246 CP % 94 70-130 Pass 
Endrin M15-Ap16246 CP % 83 70-130 Pass 
Endrin aldehyde M15-Ap16246 CP % 86 70-130 Pass 
Endrin ketone M15-Ap16246 CP % 95 70-130 Pass 
g-BHC (Lindane) M15-Ap16246 CP % 74 70-130 Pass 
Heptachlor M15-Ap16246 CP % 84 70-130 Pass 
Heptachlor epoxide M15-Ap16246 CP % 87 70-130 Pass 
Hexachlorobenzene M15-Ap16246 CP % 78 70-130 Pass 
Methoxychlor M15-Ap16246 CP % 85 70-130 Pass 

Spike - % Recovery 
Organophosphorous Pesticides Result 1 
Diazinon M15-Ap16250 CP % 90 70-130 Pass 
Ethion M15-Ap16250 CP % 73 70-130 Pass 
Fenitrothion M15-Ap16250 CP % 71 70-130 Pass 
Methyl parathion M15-Ap16250 CP % 72 70-130 Pass 
Mevinphos M15-Ap16250 CP % 90 70-130 Pass 

Spike - % Recovery 
Heavy Metals Result 1 
Arsenic M15-Ap16251 CP % 78 75-125 Pass 
Cadmium M15-Ap16251 CP % 97 75-125 Pass 
Chromium M15-Ap16251 CP % 97 75-125 Pass 
Copper M15-Ap16251 CP % 103 75-125 Pass 
Lead M15-Ap16251 CP % 98 75-125 Pass 
Mercury M15-Ap16251 CP % 85 70-130 Pass 
Nickel M15-Ap16251 CP % 99 75-125 Pass 
Zinc M15-Ap16251 CP % 85 75-125 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits
Qualifying

Code
Duplicate 
Organochlorine Pesticides Result 1 Result 2 RPD 
Chlordanes - Total M15-Ap16245 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
4.4'-DDD M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDE M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDT M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
a-BHC M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Aldrin M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
b-BHC M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
d-BHC M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Dieldrin M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan I M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan II M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan sulphate M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin aldehyde M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin ketone M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
g-BHC (Lindane) M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor epoxide M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Hexachlorobenzene M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Methoxychlor M15-Ap16245 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Toxaphene M15-Ap16245 CP mg/kg < 1 < 1 <1 30% Pass 
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Duplicate 
Organophosphorous Pesticides Result 1 Result 2 RPD 
Bolstar M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Chlorpyrifos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Demeton-O M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Diazinon M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Dichlorvos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Disulfoton M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Ethion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Ethoprop M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Fenitrothion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Fensulfothion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Fenthion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Merphos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Methyl azinphos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Methyl parathion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Mevinphos M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Naled M15-Ap16249 CP mg/kg < 0.5 < 0.5 <1 30% Pass 
Phorate M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Ronnel M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Tokuthion M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 
Trichloronate M15-Ap16249 CP mg/kg < 0.2 < 0.2 <1 30% Pass 

Duplicate 
Heavy Metals Result 1 Result 2 RPD 
Arsenic M15-Ap16250 CP mg/kg 3.7 3.2 17 30% Pass 
Cadmium M15-Ap16250 CP mg/kg < 0.4 < 0.4 <1 30% Pass 
Chromium M15-Ap16250 CP mg/kg 15 15 2.0 30% Pass 
Copper M15-Ap16250 CP mg/kg 17 17 1.0 30% Pass 
Lead M15-Ap16250 CP mg/kg 6.8 6.2 10 30% Pass 
Mercury M15-Ap16250 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
Nickel M15-Ap16250 CP mg/kg < 5 < 5 <1 30% Pass 
Zinc M15-Ap16250 CP mg/kg 42 46 7.0 30% Pass 

Duplicate 
Heavy Metals Result 1 Result 2 RPD 
Arsenic M15-Ap16251 CP mg/kg 2.9 2.6 10 30% Pass 
Cadmium M15-Ap16251 CP mg/kg < 0.4 < 0.4 <1 30% Pass 
Chromium M15-Ap16251 CP mg/kg 16 16 1.0 30% Pass 
Copper M15-Ap16251 CP mg/kg 19 19 <1 30% Pass 
Lead M15-Ap16251 CP mg/kg 6.3 6.7 6.0 30% Pass 
Mercury M15-Ap16251 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
Nickel M15-Ap16251 CP mg/kg < 5 < 5 <1 30% Pass 
Zinc M15-Ap16251 CP mg/kg 41 45 9.0 30% Pass 

Duplicate 
Result 1 Result 2 RPD 

% Moisture M15-Ap16252 CP % 3.7 3.2 12 30% Pass 
Duplicate 
Organochlorine Pesticides Result 1 Result 2 RPD 
Chlordanes - Total M15-Ap16255 CP mg/kg < 0.1 < 0.1 <1 30% Pass 
4.4'-DDD M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDE M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
4.4'-DDT M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
a-BHC M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Aldrin M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
b-BHC M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
d-BHC M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Dieldrin M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
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Duplicate 
Organochlorine Pesticides Result 1 Result 2 RPD 
Endosulfan I M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan II M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endosulfan sulphate M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin aldehyde M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Endrin ketone M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
g-BHC (Lindane) M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Heptachlor epoxide M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Hexachlorobenzene M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Methoxychlor M15-Ap16255 CP mg/kg < 0.05 < 0.05 <1 30% Pass 
Toxaphene M15-Ap16255 CP mg/kg < 1 < 1 <1 30% Pass 
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Comments 

Sample Integrity 
Custody Seals Intact (if used)                                                                                                                                                                  N/A 
Attempt to Chill was evident                                                                                                                                                                    Yes 
Sample correctly preserved                                                                                                                                                                     Yes 
Appropriate sample containers have been used                                                                                                                                     Yes 
Sample containers for volatile analysis received with minimal headspace                                                                                              Yes 
Samples received within HoldingTime                                                                                                                                                     Yes 
Some samples have been subcontracted                                                                                                                                                No 

Authorised By 

Natalie Krasselt Analytical Services Manager 
Carroll Lee Senior Analyst-Organic (VIC) 
Emily Rosenberg Senior Analyst-Metal (VIC) 
Huong Le Senior Analyst-Inorganic (VIC) 

 
Glenn Jackson 
National Laboratory Manager 

 
- Indicates Not Requested 
* Indicates NATA accreditation does not cover the performance of this service 
Uncertainty data is available on request 
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not 
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received. 



 



 

 

 
 
 

 
 
 

 



 

 

 

 

 



 

 

 
 
 

 
 
 

 



 

 

 



 

 

Pritchard Francis   

 

appendix four: groundwater contours 
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appendix five: acid sulphate soils 
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appendix six: dial-before-you-dig 
information 
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1. Summary 

TPG Town Planning has developed a Subdivision Concept Plan on behalf of Defence Housing Australia for 16 
McDonald Road, Baldivis. The subject site is located in the City of Rockingham, approximately 7.5 kilometres 
south-east from the Rockingham Town Centre, and 40 kilometres south of the Perth CBD.  

This Transport Assessment has been prepared by Shawmac Pty Ltd to support the Subdivision Concept Plan and 
outlines the likely impact of the proposed subdivision on network traffic flows, safe access, pedestrian and cycle 
facilities and local amenity. 

The eastern section of Town Planning 

Scheme No 2 (TPS 2). The subdivision proposes 29 single dwellings with a series of local access roads servicing 
the properties. 
and remain a surplus lot. 

McDonald Road forms the eastern boundary to the site, with future urban development to the north, east and south, 
and rural or bush land to the west. A 4 metre road-reservation widening is proposed for McDonald Road adjacent 
to the southern section of the subdivision and the ultimate development of the site to the north will include an 
extension of McDonald Road to Kerosene Lane. 

There are currently concrete paths on the eastern side of McDonald Road and on the northern side of Fifty Road, 
east of McDonald Road. The site is currently serviced by Transperth Route 568, with the nearest stop 800m from 
the site on Fifty Road. The Baldivis (North) District Structure Plan suggests a bus route between Kerosene Lane 
and Fifty Road to Baldivis via McDonald Road. 

A trip generation and distribution exercise was completed and determined that the proposed subdivision would 
generate 240 vehicular trips per day. The majority of the trips would permeate through the local road network to 
McDonald Road north to Kerosene Lane and south to Fifty Road. A future road connection via the eastern access 
road to the northern subdivision will also permeate through the road network. 

The traffic generated was not large enough to warrant any intersection analysis, under the Table 6.1 of Austroads 
Guide to Traffic Management Part 3 - Traffic Studies and Analysis, and there are no safety or operational issues 
expected. 

A footpath is currently provided on the eastern side of McDonald Street and should be provided on at least one 
side of each of the internal local roads. 

A review of the overall transport proposal for the site did not identify any specific issues that present unacceptable 
risks to the road user or that cannot be managed through appropriate design protocols. 

The proposed development is not likely to generate any traffic noise or result in any vibration issues 
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2. Introduction and Background 

2.1. General 

This Transport Assessment has been prepared by Shawmac Pty Ltd, on behalf of Defence Housing Australia to 
support a Subdivision Concept Plan for 16 McDonald Road, Baldivis, in the City of Rockingham.  

2.2. Transport Statement Objective 

This Transport Assessment outlines the likely impact of the proposed subdivision on network traffic flows, safe 
access, pedestrian and cycle facilities and local amenity. As part of the assessment, Shawmac considered the 
likely traffic demand that would be generated through the proposed development. 

The assessment considers aspects associated with: 

 Generation of traffic including impacts on roads; 

 Integration with the surrounding land uses; 

 Use of public and other transport modes such as walking and cycling; and 

 Safety and access issues. 

2.3. Site Location 

The subject site is located approximately 44 kilometres south of the Perth CBD and 7.5km south-east of the 
Rockingham Town Centre. Figure 1 below shows the broad location of the site. 

 
Figure 1 - Regional Context  

Subject Site 
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The subject site is located on the western side of McDonald Road, approximately 100m north of Fifty Road.  

There are rural properties to the north and south, undeveloped bush land to the west and existing and future urban 
development to the east. 

Figure 2 shows the location of the site in the context of the local area. 

 
Figure 2 - Local Context 

2.4. Surrounding Major Attractors and Generators 

The main attractors and generators expected to influence traffic flows to and from the site include: 

 Baldivis Primary School 

 Rockingham Town Centre 

 Kwinana and surrounding Industrial Areas 

 Kwinana Freeway via Mundijong Road 

 Local shops and community facilities 

Figure 3 shows the location of these attractors and generators with respect to the site. 
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Figure 3 - Attractors and Generators 

  

Rockingham Town Centre: 
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3. Existing Situation 

3.1. Land Use 

The subject site is semi-rural, with a single dwelling and swimming pool, a water tank and three sheds on the 
western side of the lot. There is cleared land to the west and north of the site with bushland broadly to the west 
and south beyond the cleared land. New residential development is to the broader east and south of the site.  

3.2. Zoning 

Town Planning Scheme No 2 

(TPS 2).  under the TPS2 as shown in the extract from the planning scheme 
in Figure 4. 

 

 
Figure 4 - Extract of City of Rockingham TPS 2 

3.3. Existing Road Network 

McDonald Road forms the eastern boundary to the site and provides an access to the existing rural properties and 
the new subdivisions north of Fifty Road. McDonald Road is classified as an Access Road under the MRWA 
regional hierarchy and has a speed limit of 50 km/hr. In the vicinity of the subject site, McDonald Road is described 

Subject Site 
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as a single undivided carriageway with a 7 metre wide seal and 4 metre wide verges. There is a 2.5 metre wide 
concrete footpath on the eastern side of the road. 

McDonald Road connects with Fifty Road, 85m south of the site with a priority controlled T-intersection. 

The road classification for the road network surrounding the proposed development site is shown on Figure 5. 

 

 

Figure 5 - Road Hierarchy (Source: MRWA Road Information Mapping) 

3.4. Road Hierarchy vs Actual Flows 

Traffic count data was unavailable for McDonald Road. Based on the lot yield from the ultimate development of 
the surrounding area, the traffic volume on McDonald Road, adjacent to the site was estimated to be 2,500 vpd. 

The current traffic volumes are predicted as less than 500 vpd. 

3.5. Public Transport Facilities 

There are currently no public transport facilities within a 400m walkable catchment of the subject site. The nearest 
bus service is the Transperth Route 568 which operates between Wanbro Train Station and Baldivis. The closest 
bus stop is located on Fifty Road, approximately 800 metres from the subject site and is the terminus for the 
service, which operates through Baldivis south to Warnbro Train Station. 

Site 
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3.6. Existing Pedestrian and Cycling Network 

Figure 6 illustrates the existing pedestrian and cycling network in the vicinity of the subject site. Fifty Road is shown 
on the Perth Bicycle Network Map extract as providing a good road riding environment. 

There is a 2.5m wide concrete path on the eastern side of McDonald Road and on the northern side of Fifty Road, 
between McDonald Road and Baldivis Road. 

 
Figure 6 - Cycling network  
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4. Development Proposal 

4.1. Subdivision Proposal 

The proposed subdivision concept plan is attached in Appendix A and an extract is shown in Figure 7. 

  

Figure 7 - Proposed Subdivision Concept Plan  

4.2. Proposed Land Use 

The proposed subdivision as shown in Figure 7 consists of 29 dwellings and a rural lot (Lot 30). The proposed 
subdivision is R20 with lot sizes range from 303m2 to 490m2 with an average lot size of 408m2, excluding Lot 30. 

4.3. Changes to External Transport Networks 

McDonald Road will be extended north to Kerosene Lane as other subdivisions to the north of the site are 
constructed. 

The Metropolitan Region Scheme (MRS) depicts Nairn Drive as a blue road, or other regional road. Nairn Drive is 
approximately 650m to the east of McDonald Road and will ultimately run north-south between Kerosene Lane 
and Paganoni Road in Karnup.  
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5. Transport Assessment 

5.1. Assessment Period 

The time periods for assessment were chosen based on the full development of the proposed subdivision. 

5.2. Traffic Generation 

Trip Generation rates were applied using the Institute of Transportation Engineers (ITE) Trip Generation Manual 

8th Edition.  

Assessed generation is shown on Table 1 and is based on Figure 8. 

 
Figure 8 -   

Table 1 - Trip Generation 

Trip 
Assessment 

Zone 
Land Use Dwellings trips per 

dwelling 
Daily 
Trips 

TAZ 1 R25 10 8 80 
TAZ 2 R25 7 8 56 
TAZ 3 R25 7 8 56 
TAZ 4 R25 5 8 40 
TAZ 5 Rural 1 8 8 

TOTAL  30  240 

TAZ 1 

TAZ 2 

TAZ 3 

TAZ 4 

TAZ 5 

ROAD 1 

ROAD 2 

RO
AD

 3 

Mc
DO

NA
LD

 R
OA

D 
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5.3. Traffic Distribution 

Based on the location and connectivity of the surrounding network and the major attractors / generators discussed 
in Section 2.4, the following assumptions have been made for the distribution of the site-generated traffic: 

 30% will enter and exit from the north: 
o 27.5% to and from the north via McDonald Road; and 
o 2.5% to and from the north via the new internal road connection to the west of the site. 

 70 % will enter and exit from the south via McDonald Road: 
o 45% to the west via Kerosene Lane towards the Freeway or Baldivis Town Centre; and 
o 25% to the east via Kerosene Lane towards Rockingham or Baldivis Town Centre. 

5.4. Design Traffic Flows 

The traffic flows of the network were modelled using QRS II software as shown in Figure 9. Table 2 lists the 
predicted traffic flows for the internal road network. 

in Figure 8. 

 
Figure 9 - Future Daily Traffic Volumes  
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Table 2 - Internal Roads - Future Daily Traffic Volumes 

Road Name. Predicted Traffic Volumes (vpd) 

Road 1 139 

Road 2 62 

Road 3 15 

McDonald Road +168 

5.5. External Traffic Flows 

The predicted subdivision traffic flows were added to the estimated volumes of traffic for McDonald Road upon the 
ultimate development of the surrounding site. This is shown in Table 3 below. 

McDonald Road may require upgrading to a Local Distributor or Neighbourhood Connector when it is extended 
through to Kerosene Lane. 

Table 3 - Existing Road Network - Predicted Flows 

Road Name. Desirable Max. Traffic Volume. 
(vpd) 

Current / Predicted 
external Traffic 
Volumes (vpd) 

Predicted Traffic 
Volumes (vpd) 

Change in Traffic 

McDonald Road 3,000 2,500 2,668 + 168 vpd 

Fifty Road 3,000 2,200 2,368 + 168 vpd 
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6. Roads and Intersections 

6.1. Proposed Internal Transport Networks 

Figure 10 indicates the proposed internal transport routes which have been developed based on the predicted 
traffic volumes. 

 

 

Figure 10 - Proposed Transport Network 

The intersections of Road 1-McDonald Road; Road 2-McDonald Road; Road 1-Road 3 are recommended as 
priority-controlled T-intersections. Road 3 is proposed to connect to the future subdivision north of the site. Details 
regarding signage and design of intersections should be developed during the detailed design phases in 
consultation with the City of Rockingham. 

6.2. Road Hierarchy and Reserves 

The road cross section requirements have been based on recommendations contained within Liveable 
Neighborhoods and the Austroads Guide to Traffic Engineering Practice which is attached in Appendix C.  

  

 

Access Road D 

Neighbourhood 
Connector B 



  Consulting Civil and Traffic Engineers, Risk Managers 
 

13 
 

Table 4 - Proposed Road Hierarchy and Road Reservations 

Road Name. Predicted Traffic 
Volumes (vpd) 

Proposed Road 
Reservation (metres) 

Liveable 
Neighbourhoods 

Road Classification 

Indicative Carriageway 
Width 

Road 1 139 15 Access Street D 7.2 (7.0  7.5) metre lane. 

Road 2 62 15 Access Street D 5.5  6.0 metre lane 

Road 3 15 15 Access Street D 7.2 (7.0  7.5) metre lane. 

McDonald 
Road 2,668 18 Neighbourhood 

Connector B 
11.2 metres including 

parking plus shared path on 
one verge. 

 

 
Figure 11 - Access Street D indicative cross section. 

 
Figure 12 - Neighbourhood Connector B indicative cross section 

6.2.1. Intersection Analysis 
Internal peak hour traffic volumes within the development are generally small and as such negligible impacts are 
predicted. Warrants for analysis for each intersection as shown in Table 6.1 of Austroads Guide to Traffic 
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Management Part 3, Traffic Studies and Analysis, shown below as Table 5, were applied and determined that no 
intersections required capacity analysis.  Peak hour traffic volumes were assumed to be approximately 10% of 
predicted daily traffic.  

Table 5 - Intersection Analysis Warrants 

Intersection Hourly volume major 
road 

Hourly volume minor 
road 

Comment. 

Warrants as per Table 6.1 of 
Austroads Guide to Traffic 
Management Part 3, Traffic 
Studies and Analysis -  Two 
Lane Major Road Cross Road 

400 vph 
500 vph 
650 vph 

250 vph 
200 vph 
100 vph 

Table details flows that initiate 
intersection analysis.  As major 
flows increase, there is reduced 
capacity to accept minor flows.  

Fifty Road - McDonald Road 220 130 3 way intersection - Analysis not 
required 

McDonald Road - Road 1 260 128 3 way intersection  Analysis not 
required. 

McDonald Road - Road 2 260 <100 3 way intersection  Analysis not 
required. 

All other intersections <100 <100 Analysis not required.  

 

6.3. Pedestrian/ Cyclist Access 

Footpaths should be provided on at least one side of each of the internal local roads with connections to the 
established pedestrian and cycling network external to the area as well as to future urban development north and 
east of the subject site. It is recommended that all footpaths are constructed with a minimum width of 1.5 metres. 

Due to the low volumes of traffic and the low speed environment on the internal access roads, on-road cycle lanes 
are not required and cyclists are able to safely share the roadway with motorised vehicles. 

Fifty Road is described as a good road riding environment under the Department of Transport Cycling Maps. There 
is a 2.5m concrete path on the north side of the road, east of McDonald Road however there are no formal facilities 
from McDonald Road to Mandurah Road in the west for cyclists or pedestrians. 

6.4. Public Transport Access 

As discussed in Section 3.5, there are limited public transport services in the area. As shown in Figure 13, a bus 
route travelling along McDonald Road was identified in the Baldivis (North) District Structure Plan. It is 
recommended that the Public Transport Authority review the requirements for this area as urban development 
progresses. 



  Consulting Civil and Traffic Engineers, Risk Managers 
 

15 
 

 
Figure 13 - Suggested Bus Route (Extract from City of Rockingham Baldivis (North) District Structure Plan) 

6.5. Safety issues 

A review of the overall transport proposal for the site did not identify any specific issues that present unacceptable 
risks to the road user or that cannot be managed through appropriate design protocols. 

Road hazards are typically present at intersections and may occur due inadequate sight distance, inappropriate 
geometry or substandard capacity that promotes undesirable and potentially hazardous movements. 

For the new roads, the allocation of adequate road reservation width and truncation of corners will generally allow 
sight distance requirements to be accommodated in the detailed design phase of the project.  Geometric standards 
prescribed by Austroads and Main Roads WA guidelines will ensure that no unacceptable risk is introduced into 
the road environment.  Assessment of the operational performance of intersections undertaken in this study 
prescribes appropriate geometry and lane allocation to minimise delay and optimise performance. 

Detailed design undertaken as part of the Development Application process would need to define at least the 
following elements: 

 Road cross sections including lane widths, on-road cycle lanes, path widths and provisions for people 
with disabilities;    

 Intersection geometries; and 

 Pedestrian and cycle facilities (cross sections, crossing requirements and ramps). 

6.6. Noise 

The proposed development is not likely to generate any traffic noise or result in any vibration issues. 
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7. Conclusions 

With respect to the proposed Subdivision Concept Plan area, the following is concluded; 

 Under the ultimate development of the subdivision, the subdivision will yield 29 dwellings with the capacity 
for an additional dwelling on the rural balance lot; 

 The predicted traffic flows are predicted to be 240 vehicles per day; 

 Due to low predicted daily traffic, the intersections did not meet the warrants for analysis and are expected 
to operate satisfactorily; 

 All roads within the subdivision area will be constructed as Access Roads with cross section details, line 
marking, intersection control and local area traffic management measures to be addressed during the 
detailed subdivision design stages; 

 Pedestrian and cyclist facilities should be provided within the subdivision and along McDonald Road; and 

 Public Transport services should be considered for the area as it becomes increasingly urbanised. 
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Appendix A  Subdivision Concept Plan 
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Appendix B - Fifty Road Traffic Counts 
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Weekly Vehicle Counts
  
WeeklyVehicle-1136
Site: SITE-29.0.0EW 
Description: Fifty Rd - west of McDonald Rd
Filter time: 16:53 Monday, 15 September 2014 => 14:07 Tuesday, 30 September 2014 
Scheme: Vehicle classification (ARX)
Filter: Cls(1 2 3 4 5 6 7 8 9 10 11 12 ) Dir(NESW) Sp(10,160) Headway(>0) 

                                                                                              
               Mon      Tue      Wed      Thu      Fri      Sat      Sun    Averages          
            15 Sep   16 Sep   17 Sep   18 Sep   19 Sep   20 Sep   21 Sep    1 - 5    1 - 7    
Hour                                                                     |                    
0000-0100        *        5        2        2        6       13        9 |    3.8      6.2    
0100-0200        *        1        4        2        4       13       10 |    2.8      5.7    
0200-0300        *        2        3        5        9        3        9 |    4.8      5.2    
0300-0400        *        6        9        6        5        6       11 |    6.5      7.2    
0400-0500        *       13       17       10        9        6        4 |   12.3      9.8    
0500-0600        *       50       54       57       51       24        4 |   53.0     40.0    
0600-0700        *       94      105       98      107       44       15 |  101.0     77.2    
0700-0800        *      140      136      126      123       65       17 |  131.3    101.2    
0800-0900        *      216<     213<     202<     238<     111       63 |  217.3<   173.8<   
0900-1000        *      145      126      143      124      135       71 |  134.5    124.0    
1000-1100        *      120      135      143      145      153       78 |  135.8    129.0    
1100-1200        *      149      157      152      146      166<     110<|  151.0    146.7    
1200-1300        *      125      105      145      142      149<      87 |  129.3    125.5    
1300-1400        *      109      107      107      139      133       95 |  115.5    115.0    
1400-1500        *      150      168      159      167       93       87 |  161.0    137.3    
1500-1600        *      215      243<     213      196      114      107<|  216.8<   181.3<   
1600-1700       31      221<     210      230<     213<     123       71 |  181.0    157.0    
1700-1800      170      199      181      207      186      140       67 |  188.6    164.3    
1800-1900       76      102      111      107      129       95       50 |  105.0     95.7    
1900-2000       48       49       50       67       72       58       23 |   57.2     52.4    
2000-2100       28       39       51       42       43       39       18 |   40.6     37.1    
2100-2200       20       20       23       34       33       23       16 |   26.0     24.1    
2200-2300       10       10       11       12       19       22        7 |   12.4     13.0    
2300-2400        4       10        3        4       16       15        8 |    7.4      8.6    
                                                                         |                    
Totals    _______________________________________________________________|________________    
                                                                         |                    
0700-1900        *     1891     1892     1934     1948     1477      903 | 1866.8   1650.8    
0600-2200        *     2093     2121     2175     2203     1641      975 | 2091.7   1841.7    
0600-0000        *     2113     2135     2191     2238     1678      990 | 2111.5   1863.3    
0000-0000        *     2190     2224     2273     2322     1743     1037 | 2194.4   1937.3    
                                                                         |                    
AM Peak          *     0800     0800     0800     0800     1100     1100 |                    
                 *      216      213      202      238      166      110 |                    
                                                                         |                    
PM Peak          *     1600     1500     1600     1600     1200     1500 |                    
                 *      221      243      230      213      149      107 |                    
                                                                                              
* - No data.                                                                                  
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Weekly Vehicle Counts
  
WeeklyVehicle-1136
Site: SITE-29.0.0EW 
Description: Fifty Rd - west of McDonald Rd
Filter time: 16:53 Monday, 15 September 2014 => 14:07 Tuesday, 30 September 2014 
Scheme: Vehicle classification (ARX)
Filter: Cls(1 2 3 4 5 6 7 8 9 10 11 12 ) Dir(NESW) Sp(10,160) Headway(>0) 

                                                                                              
               Mon      Tue      Wed      Thu      Fri      Sat      Sun    Averages          
            22 Sep   23 Sep   24 Sep   25 Sep   26 Sep   27 Sep   28 Sep    1 - 5    1 - 7    
Hour                                                                     |                    
0000-0100        6        4        4        5        4        9        7 |    4.6      5.6    
0100-0200        1        2        4        6        5        7        9 |    3.6      4.9    
0200-0300        3        4        1        4        1        8        5 |    2.6      3.7    
0300-0400        5        3       10        6        7        5        7 |    6.2      6.1    
0400-0500       12       15       11       11       10        6        3 |   11.8      9.7    
0500-0600       58       56       60       56       59       13       11 |   57.8     44.7    
0600-0700      100      110       92      109       98       27       11 |  101.8     78.1    
0700-0800      110      130      130      112      125       48       15 |  121.4     95.7    
0800-0900      232<     206<     209<     202<     204<      75       55 |  210.6<   169.0<   
0900-1000       99      120       97      137      126      101       81 |  115.8    108.7    
1000-1100      101      130      113      124      124      120       92 |  118.4    114.9    
1100-1200      126      136       92      144      160      132<     102<|  131.6    127.4    
1200-1300      120      132      123      138      143      112<     103<|  131.2    124.4    
1300-1400      118      114      124      119      124       71       78 |  119.8    106.9    
1400-1500      145      177      148      160      196       70       79 |  165.2    139.3    
1500-1600      223<     189      214<     203      211<      89       83 |  208.0<   173.1<   
1600-1700      221      189<     205      202      192       87       89 |  201.8    169.3    
1700-1800      195      187      213      228<     190       77       77 |  202.6    166.7    
1800-1900       86       77      115      130      110       57       40 |  103.6     87.9    
1900-2000      104       51       58       56       51       38       42 |   64.0     57.1    
2000-2100      205       30       47       46       47       37       22 |   75.0     62.0    
2100-2200       70       26       28       24       40       18       24 |   37.6     32.9    
2200-2300        9       17       22       23       20       16       22 |   18.2     18.4    
2300-2400        3        4        8       11       14       17        9 |    8.0      9.4    
                                                                         |                    
Totals    _______________________________________________________________|________________    
                                                                         |                    
0700-1900     1776     1787     1783     1899     1905     1039      894 | 1830.0   1583.3    
0600-2200     2255     2004     2008     2134     2141     1159      993 | 2108.4   1813.4    
0600-0000     2267     2025     2038     2168     2175     1192     1024 | 2134.6   1841.3    
0000-0000     2352     2109     2128     2256     2261     1240     1066 | 2221.2   1916.0    
                                                                         |                    
AM Peak       0800     0800     0800     0800     0800     1100     1100 |                    
               232      206      209      202      204      132      102 |                    
                                                                         |                    
PM Peak       1500     1600     1500     1700     1500     1200     1200 |                    
               223      189      214      228      211      112      103 |                    
                                                                                              
* - No data.                                                                                  
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Appendix C - Road Hierarchy Criteria 

Indicative 
volume. 

Liveable Neighbourhoods 
Classification 

MRWA equivalent 
classification 

Indicative 
Reserve 
Width. 

Indicative Carriageway Width. 

50,000. Primary Distributor. Primary Distributor  Determined by Main Roads WA 

35,000. Primary Distributor. Primary Distributor  Determined by Main Roads WA 

15,000 to 
35,000. 

Integrator Arterial A (District 
Distributor A). 

Primary Distributor/ 
District Distributor A 

50.6  52.6 
metres. 

2 x 8.2 metre carriageways including 
bike lane and 2 x 5.5 metre service 

roads containing parking. 

<25,000 Integrator Arterial A (District 
Distributor A). District Distributor A 35.6 metres. 

2 x 10.7 metre carriageways including 
combined on street parking and bike 

lane. 

7,000 to 
15,000. 

Integrator Arterial B (District 
Distributor B). 

District Distributor A/ 
District Distributor B 29.2 metres. 2 x 7.5 metre carriageways with on 

street parking and bike lane. 

15,000. Integrator Arterial B (District 
Distributor B). District Distributor B 25.2 metres. 2 x 7.5 metre carriageways with on 

street parking. 

7,000. Neighborhood Connector A. Local Distributor 24.4 metres 
2 x 7.1 metres including parking, on 
street bike lane, median plus shared 

path on one verge. 

3,000. Neighborhood Connector B. Local Distributor 19.4 metres 11.2 metres including parking plus 
shared path on one verge. 

3,000. Access Street A (Avenue). Local Distributor/ 
Access Road 20 - 24 metres. 2 x 3.5 metre lanes plus indented 

parking. 

3,000. Access Street B (Wider 
street). 

Local Distributor/ 
Access Road 

16.5 - 18 
metres. 9.7 metre lane. 

3,000. Access Street C (Yield or 
give way street). Access Road 15.4 - 16 

metres. 7.2 (7.0  7.5) metre lane. 

1,000. Access Street D (Narrow 
yield or give way street). Access Road 14.2 metres. 5.5  6.0 metre lane. 

150 Access Street D (Narrow 
yield or give way street). Access Road 14.2 metres. 3.5 metre lane plus parking indents. 

3,000. Access Street D (Wider 
street). Access Road 16.5 - 18 

metres. 9.7 metre lane. 
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Local Water Management Strategy
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