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Disclaimer
Notwithstanding the precautions adopted in this report, it should always be remembered that bushfires burn under a range
of conditions. An element of risk, no matter how small always remains, and although AS 3959-2018 is designed to improve
the performance of such buildings, there can be no guarantee, because of the variable nature of bushfires, that any one
building will withstand bushfire attack on every occasion.
It should be noted that upon lodgement of a development application, council and/or the fire service may recommend
additional construction requirements.
Although every care has been taken in the preparation of this report, Land and Environment Consultants Pty Ltd accept no
responsibility resulting from the use of the information in this report.
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Introduction

Land and Environment Consultants Pty Ltd (LEC) was engaged to undertake a bushfire hazard
assessment and prepare a bushfire management plan for stage 1 of the Oxley Priority Development
Area (proposed development) at 53 Seventeen Mile Rocks Road, Oxley (the site), properly described
as lot 600/SP236626.
An application for a development permit is being made for the proposed development under the Oxley
Priority Development Area Development Scheme (DSDMIP 2019).
The site is affected by the Queensland State Planning Policy (SPP) Bushfire prone area map
(SPP bushfire prone area map) for high and very high potential bushfire intensity areas and potential
impact buffer area. Therefore, the application for a development permit is subject to assessment and
compliance with outcomes of the SPP Bushfire prone area code (SPP bushfire prone area code) in the
Natural Hazards, Risk and Resilience – State Planning Policy State Interest guidance material (DSDMIP
2019).
This bushfire management plan has been prepared to demonstrate how the proposed development
will comply with outcomes of the SPP bushfire prone area code and considers technical guidance for
bushfire hazard assessment and reporting in Bushfire Resilient Communities Technical Reference Guide
for the State Planning Policy State Interest ‘Natural Hazards, Risk and Resilience - Bushfire’ (QFES 2019)
(Bushfire resilient communities) and Technical assessment guideline - Bushfire reporting (BCC 2019).
It documents a bushfire hazard assessment for the site and identifies strategies that will be
implemented to mitigate the potential impacts of bushfire hazard on life, property and the
environment.
This bushfire management plan includes:
x

an introduction (this section) and description of methods and information resources used for the
bushfire hazard assessment;

x

description of the site and the proposed development;

x

bushfire hazard assessment;

x

identification of bushfire hazards associated with the site and the proposed development;

x

radiant heat exposure assessment;

x

a plan for mitigating bushfire hazards; and

x

assessment of the proposed development against the SPP bushfire prone area code.

1.1

Method

To meet the requirements of Bushfire resilient communities the following steps were undertaken:
x

review of the SPP bushfire prone area map on the Queensland Government Development
Assessment Mapping System and the Queensland regional ecosystem (RE) map, vegetation hazard
class (VHC) map, severe fire weather map and fire history map on the Queensland Public Safety
Business Agency (PSBA) online mapping system (redi-portal);

x

a walk over the site and assessment of land within 140 metres (m) of the proposed development
area for vegetation characteristics, current land management practices, slope, and evidence of
previous fires;

x

bushfire hazard assessment in accordance with the method in Bushfire resilient communities;

x

radiant heat exposure assessment using the Fire Protection Association of Australia BAL calculator
V4.8 (BAL calculator) which models the ‘method 2’ bushfire attack level (BAL) assessment
1

procedure in the Australian Standard for Construction of Buildings in Bushfire Prone Areas
(AS 3959-2018); and
x

assessment of the proposed development against the SPP bushfire prone area code.

Aerial imagery of the site was accessed online from Google Earth to assist in validating observations
and measurements made during the site assessment.

1.2

Suitably qualified person

This bushfire management plan was prepared by Robert Janssen who is a suitably qualified and
experienced bushfire management consultant.
Robert is the managing principal at LEC and has over 20 years of experience in bushfire planning and
operations. He has prepared bushfire management plans for residential, commercial and industrial
property developments, utilities, government facilities and conservation estates.
Robert’s formal qualifications as an environmental scientist and consulting experience are coupled
with 10 years of experience as a nationally accredited fire-fighter with the national parks and wildlife
service in New South Wales and Queensland.
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2

Description of the site and the proposed development

This chapter provides a description of the site and the proposed development.

2.1

Site description

The location of the site is shown on Figure 2.1. It is 19.28 hectares (ha) of developed land and is
accessed from Seventeen Mile Rocks Road which is a dual lane public road.
The site was formerly a school and is mostly developed with school buildings, roads, pathways, a
childcare centre, parkland vegetation and sporting fields. Bushland vegetation occurs in the western
part of the site and is mapped under the Queensland Vegetation Management Act 1999 (VMA) as
‘endangered’.
The south and east boundaries of the site adjoin suburban residential development. The north
boundary adjoins Cliveden Avenue, Fort Bushland Reserve, land used for agriculture and large lot
residential development. The west boundary adjoins large lot residential development with a large
continuous area of bushland vegetation.

2.2

Proposed development

The overall master plan for the Oxley Priority Development Area and the reconfiguration of a lot plan
for the stage 1 development area, ie the proposed development, are provided at Appendix 1. The stage
1 development area plan shows the layout of residential lots, retirement living precinct, child care site,
roads and waterway corridor open space.
Retirement living and child care are defined as ‘vulnerable use’ development under the SPP bushfire
prone area code.
The private waterway treatment area and the waterway corridor open space area will contain
constructed landforms and will be subject to revegetation. Revegetation will consist of turf on the
flatter and accessible areas to provide opportunities for informal recreation and grass species on
earthworks embankment batters with a sparse density of shrubs and smooth-barked tree species
(Place 2020).
Under the stage 2 development, bushland vegetation west of the waterway corridor open space will
be retained and restored to improve the local regional ecosystem which correlates with VHC 9.1 Moist
to dry eucalypt open forest on coastal lowlands and ranges.
The public recreation park and balance of the site, ie the stage 2 development area, will continue to
be a managed landscape with low cut grass.
Primary access to the proposed development will be from Seventeen Mile Rocks Road via a new road
connection. Secondary access will be provided from Cliveden Avenue via a 4 m wide formed path
(through the stage 1B development area) for use by emergency vehicles ensuring safe evacuation in
case of a bushfire and ensuring efficient access to the open space and recreation areas by emergency
vehicles.
The proposed development will be connected to mains water and will have a reticulated hydrant
system.

2.3

SPP bushfire prone area map

The SPP bushfire prone area map for the site is shown on Figure 2.1 and indicates bushland vegetation
in the western part of the site is the primary source of bushfire hazard affecting the proposed
development.
3
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Bushfire assessment

This chapter provides details of the desktop review, site assessment and bushfire hazard assessment.

3.1

Severe fire weather

The severe fire weather map on the redi-portal indicates the 5 % annual exceedance probability forest
fire danger index (FFDI) for the site is 55.
This FFDI value has been used for the bushfire hazard assessment in Section 3.4 and the radiant heat
exposure assessment in Section 5.8.

3.2

Fire history

Fire history data on the redi-portal indicates no fires have occurred within 1 kilometre (km) of the site
during the past 10 years.

3.3

Site assessment

LEC walked over the site and assessed land within 140 m of the site on 15 May 2018. Observations
were recorded about current land use and management, vegetation characteristics, slope of land and
evidence of previous fires.
The locations of site assessment reference points are shown on Figure 2.1. Table 3.1 provides a
summary of observations associated with site assessment reference points and their features are
shown in Photographs 3.1-3.5.
Table 3.1 Site observations
Assessment
Point
A

Redi-portal
VHC
VHC 9.1 Moist to dry
eucalypt open forest
(VHC 9.1)

Ground truthed
VHC
VHC 9.1

Notes

B

VHC 42.6 Nil to very low
vegetation cover
(VHC 42.6)

VHC 42.6

Suburban residential development

C1

VHC 40.4 Low grass or
tree cover in rural areas
(VHC 40.4)

VHC 40.4

Managed vegetation in the stage 2
development area.

C2

VHC 42.6

VHC 42.6

Suburban residential development

D1

VHC 9.1

VHC 9.1

D1 is bushland vegetation in the western
part of the site that will be retained and
restored under the stage 2 development.

D2

VHC 10.1 Spotted gum
dominated open forests

VHC 9.1

Bushland vegetation on land adjoining the
west boundary of the site.

Fort Bushland Reserve which runs north to
the Brisbane River and is separated from
the site by Clivenden Avenue.
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Photograph 3.1 VHC 9.1 at A

Photograph 3.2 View to VHC 42.6 at B

Photograph 3.3 VHC 40.4 at C1 with view to
VHC 42.6 at C2

Photograph 3.4 VHC 9.1 at D1

Photograph 3.5 VHC 9.1 at D2

3.4

Bushfire hazard assessment

The bushfire hazard assessment in this report is based on the bushfire hazard assessment method in
Bushfire resilient communities.

3.4.1

Potential bushfire intensity calculations

The potential bushfire intensity of assessment reference points was determined using the PSBA
Potential Bushfire Intensity Calculator (version November 2014) which models the bushfire hazard
assessment method in Bushfire resilient communities.

6

Part B of the SPP Natural Hazards, Risk and Resilience Technical Manual – A ‘fit-for-purpose’ approach
in undertaking natural hazard studies and risk assessments (DILGP 2016) (SPP bushfire hazard
assessment manual) defines bushfire hazard classes as follows:
x
x
x
x

very high – potential bushfire intensity > 40,000 kW/m;
high – potential bushfire intensity 20,000-40,000 kW/m;
medium – potential bushfire intensity 4,000-20,000 kW/m; and
non bushfire hazard - potential bushfire intensity < 4,000 kW/m.

Results of potential bushfire intensity calculations are presented in Table 3.2.
Table 3.2 Potential bushfire intensity
Assessment
Ground truthed Potential fuel
reference point
VHC
load (t/ha)1

Slope (o)2

Potential
bushfire
intensity
(kW/m)

Bushfire hazard class

A

VHC 9.1

24.2

7

32,104

High

B

VHC 42.6

2

02

136

Non bushfire prone area

C1

VHC 40.4

5

6

1,290

Non bushfire prone area

C2

VHC 42.6

2

02

136

Non bushfire prone area

D1

VHC 9.1

24.2

0

19,806

Medium

D2

VHC 9.1

24.2

7

32,104

High

Notes

3.5

1 potential fuel load taken from Bushfire resilient communities
2 slope default to 0 for VHC 42.6 which has discontinuous fuel

Bushfire hazard areas

Results of the potential bushfire intensity calculations determined that medium and high potential
bushfire intensity areas occur in bushland vegetation along the north and west boundaries of the site,
ie assessment reference points A, D1 and D2, and generally agree with the SPP bushfire prone area
map.
Land within 100 m of a medium or high potential bushfire intensity area is vulnerable from exposure
to radiant heat, ember attack and burning debris. To mitigate these potential impacts, the SPP bushfire
hazard assessment manual identifies this land as a potential impact buffer area. Land affected by a
potential impact buffer area is defined as a bushfire prone area for planning purposes.
Therefore, the bushfire hazard assessment has confirmed that the proposed development is affected
by medium and high potential bushfire intensity areas and potential impact buffer area and is subject
to compliance with outcomes of the SPP bushfire prone area code.
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4

Bushfire hazards associated with the site

This chapter identifies bushfire hazards associated with the site.

4.1

Fire danger season

The fire danger season in South-east Queensland starts in August, peaks in September and begins to
fall in November, but will remain elevated until consistent summer rainfall occurs. Typically, the worst
fire weather conditions will be experienced during the fire danger season when the wind direction is
from the north.
FFDI values represent the chance of a fire starting, its rate of spread, its intensity and the difficulty of
its suppression, according to various combinations of air temperature, relative humidity, wind speed
and both the long and short-term drought effects. The severe fire weather map accessed on the rediportal indicates the 5% annual exceedance probability FFDI for the site is 55.
Fire danger ratings (FDR) are based on the forecast weather conditions, ie FFDI, and gives advice about
the level of bushfire threat on a day. An FFDI of 55 is commensurate with a very high FDR and will be
associated with hot, dry and windy conditions. If a fire starts and takes hold under these conditions, it
will be difficult to control in large areas of natural vegetation.

4.2

Fire history

As discussed in Section 3.2, no fires have occurred within 1 km of the site during the past 10 years.

4.3

Likely direction of bushfire attack

The likely directions of bushfire attack on the proposed development are from the north and the west,
ie assessment reference points A, D1 and D2, where medium and high potential bushfire intensity
areas occur.
The potential impact of these bushfire attack scenarios on the retirement living precinct is partially
mitigated by the waterway corridor open space which will contain a constructed landform and will be
subject to revegetation with bioretention grass species and a sparse density of trees consistent with
VHC 40.4.
These bushfire attack scenarios are further assessed in Section 5.8.

4.4

Potential bushfire hazard from adjacent land use

The site is surrounded by residential development, agricultural land, bushland (including bushland
reserve) and agricultural land. Based on fire history data discussed in Section 4.2, these land uses are
not a bushfire hazard in relation to the proposed development.
Prescribed burning could be performed in the Fort Bushland Reserve for conservation and/or fuel
hazard reduction purposes. Prescribed burns are carefully planned and controlled and except for
temporary nuisance from smoke and increased traffic are unlikely to have any significant impacts on
the proposed development.

4.5

Water and access

The site has access to mains water and a public road network capable of accommodating emergency
vehicles.
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5

Bushfire hazards associated with the proposed development

This chapter identifies potential bushfire hazards associated with the proposed development.

5.1

Population

The proposed development will not materially increase the number of people exposed to bushfire
hazard given that the site was a school, is currently used for childcare and public recreation and is
surrounded by suburban residential development.
Residential lots adjoining bushland vegetation adjoining the site will include provisions to ensure
residential buildings are appropriately separated from bushfire hazard.

5.2

Hazardous materials

The proposed development does not involve storage or manufacture of hazardous materials as defined
in the glossary of the SPP (2017).

5.3

Vulnerable use

The proposed development includes retirement living and childcare precincts which are defined as
‘vulnerable use’ development under the SPP bushfire prone area code.
Vulnerable uses are often more difficult to evacuate, and occupants may not be able to support
themselves or assist in property protection during a bushfire event.
Development within the retirement living and childcare precincts will be appropriately separated from
bushfire hazard to facilitate the safe evacuation of occupants.

5.4

Bushland vegetation retention

Bushland vegetation will be retained and restored in the western part of the site under the stage 2
development and will result in the retention of a bushfire hazard area in this part of the site.
The bushland vegetation will be separated from the retirement living precinct by the private waterway
treatment and the waterway corridor open space which will contain a constructed landform and will
be subject to revegetation mostly consisting of turf and grass species (and a sparse density of shrub
and smooth-barked tree species) that will have a much lower potential fuel load than the bushland
vegetation.
Bushland vegetation in the western part of the site also adjoins lots 24-30.

5.5

Emergency access

Emergency access to the proposed development will be via the existing public road network.
Primary access to the proposed development will be from Seventeen Mile Rocks Road via a new road
connection. Secondary access will be provided from Cliveden Avenue via a 4 m wide path (through the
stage 1B development area) for use by emergency vehicles ensuring safe evacuation in case of a
bushfire and ensuring efficient access to the open space and recreation areas by emergency vehicles.
Roads and driveways within the proposed development will be designed to provide efficient access for
emergency vehicles and the orderly evacuation of the site.
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5.6

Fire-fighter water supply

The proposed development will be connected to mains water and will have an appropriately designed
reticulated hydrant system in public road reserves.

5.7

Warnings and emergency planning

Queensland emergency services use a range of methods to warn the community about bushfire,
severe weather and other emergencies that require preparation and action at the property level.
Future residents of the proposed development will have exposure to advice and warnings by
Queensland emergency services via radio, online media, and local community safety announcements.

5.8

Radiant heat exposure

The SPP bushfire prone area code seeks residential lots to provide building locations for residential
dwellings which achieve a radiant heat flux ч 29 kW/m2. The radiant heat exposure outcome for
‘vulnerable use’ development is specified in Section 9.4 of Bushfire resilient communities, which
requires the development footprint of a ‘vulnerable use’ to be separated from hazardous vegetation
by a distance which achieves a radiant heat flux < 10 kW/m2.
As discussed in Section 4.3, the likely directions of bushfire attack on the proposed development are
from the north and west where medium and high potential bushfire intensity areas occur, ie
assessment reference points A, D1 and D2.
The potential impact of these bushfire attack scenarios on the retirement living precinct is partially
mitigated by the waterway corridor open space which will contain a constructed landform and will be
subject to revegetation with bioretention grass species and a sparse density of trees consistent with
VHC 40.4.
Radiant heat exposure modelling was performed on these bushfire attack scenarios to determine the
position of the 29 kW/m2 radiant heat flux contour on residential lots, ie lots 23-30, and the position
of the 10 kW/m2 radiant heat flux contour on the retirement living precinct.
Bushfire resilient communities provides 2 options for radiant heat exposure modelling, being the
Queensland Fire and Emergency Services Bushfire asset protection zone width calculator (QFES 2019),
or ‘method 2 of AS 3959-2018, subject to the adoption of site-specific values. The latter option was
adopted for this bushfire management plan.
Inputs used to model these bushfire attack scenarios and results from the BAL calculator are provided
in Appendix 2. The context of the results in terms of mitigation measures for residential lots and the
retirement living precinct are discussed in Chapter 6.
It should be noted that the childcare centre precinct is 55 m from the waterway corridor open space
and 80 m from bushland vegetation that will be retained in the western part of the site and is not
affected by the 10 kW/m2 radiant heat flux contour.
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6

Bushfire mitigation plan

This chapter identifies measures that will be implemented as part of the proposed development to
mitigate the risk of bushfire hazards and to comply with outcomes of the SPP Bushfire prone area code.
It is the total of the mitigation measures in this chapter that will reduce the risk of bushfire hazards to
a tolerable level. Failure to implement all actions in their entirety could result in an increased level of
exposure to the bushfire hazards.

6.1

Bushfire protection zones

A 29 kW/m2 bushfire protection zone will be established in lots 23-30 as shown on Figure 6.1.
The effects of the bushfire protection zones on the developer are:
x
x
x
x
x
x
x
x

a registered surveyor must survey and peg the bushfire protection zone on each lot;
the bushfire protection zone must be established as a covenant area and shown on site plans;
fencing and retaining walls in the bushfire protection zone must be constructed with fire resisting
materials and designed to allow the movement of native fauna;
remove heavy fuels, eg dead fallen branches/ logs which are > 1 centimetre (cm) thickness;
remove shrubs and small trees with stem diameter < 10 cm at chest height;
remove trees which overhang or interfere with the building area and trees/tree branches
identified by an arborist as dead/rotting or dangerous;
remove branches from retained trees that are < 2 m above ground level; and
prospective purchasers of affected lots must be notified about the effects of the bushfire
protection zone on future development.

The effects of the bushfire protection zones on prospective purchasers are:
x
x

x
x

Building Code of Australia (2019) (BCA) residential classifications of building are not permitted in
the bushfire protection zone;
landscaping in the bushfire protection zone is designed so that 80 % of the bushfire protection
zone has an understorey which consists of lawn and/or built features, eg pedestrian pathway,
driveway, carpark, swimming pool, retaining wall, etc;
landscaping in the bushfire protection zone and the balance of the lot must be designed
appropriately for a bushfire hazard area and comply with specifications in Section 6.2; and
a cleared path which provides unimpeded access for emergency services must be maintained
around the building from the driveway at all times.

A 10 kW/m2 bushfire protection zone will be established in lot 102, ie retirement living precinct. The
indicative location of this bushfire protection zone is shown on Figure 6.1 and is subject to refinement
and finalisation. This will be undertaken upon completion of detailed design work for the constructed
landform and revegetation in the private waterway treatment area and the waterway corridor open
space area which adjoin the south and west boundaries of lot 102. The effects of the bushfire
protection zone on the developer and prospective purchasers listed above will be applied to lot 102
when the bushfire protection zone is finalised.

6.2

Landscaping

Landscaping in lots 23-30 and in lot 102, ie the retirement living precinct, will be designed to minimise
the potential for it to catch fire and compromise buildings or evacuation of buildings.
11

Guidance for landscaping in a bushfire prone area is provided in the guideline Landscaping for Bushfire
– Garden design and plant selection (CFA 2011) which is publicly available online.
Design criteria for landscaping include:
x
x
x
x
x
x
x

plants > 10 cm in height must not be located close to vulnerable parts of the building such as
windows and doors;
plants should be located so that they do not touch walls or other elements of the building when
they reach maturity;
trees should not be planted close to other trees and should not overhang the building when they
reach maturity;
ƐŚƌƵďƐƐŚŽƵůĚďĞƉůĂŶƚĞĚĂƚŝŶƚĞƌǀĂůƐшϯƚŝŵĞƐƚŚĞŝƌǁŝĚƚŚĂƚŵĂƚƵƌŝƚǇ and not planted around the
base of trees;
ground cover plantings should be used to fill spaces between shrubs;
grass must be maintained at < 10 cm in height; and
use non-flammable mulch, eg gravel, scoria (pumice), pebbles, shells, crushed brick, etc.

Some plants have characteristics that reduce the likelihood of ignition. Plant selection should favour
species with the following characteristics:
x
x
x
x
x
x
x

well suited to local growing conditions;
high moisture content;
open and loose branching with sparse leaves;
course texture;
wide, flat and thick leaves;
smooth bark; and
low levels of oils, waxes and resins.

Over time plants may become diseased, stressed or die and become more flammable as moisture
content decreases. Therefore, regular maintenance must be carried out, including:
x
x
x
x
x
x

6.3

removing dead trees and fallen branches;
clearing ground fuel from underneath plants;
replacing plants that die or become diseased;
keeping plants well hydrated through watering and use of non-flammable mulch;
removing any fine or dead material that may accumulate in plants; and
removing weeds.

Building approvals

Building approval on lots affected by the SPP bushfire prone area map will be subject to compliance
with BAL construction specifications in AS 3959-2018 as required under the BCA.
Indicatively, compliance with AS 3959-2018 will be applicable to BCA residential classifications of
buildings within 100 m of bushland vegetation that will retained and restored in the western part of
the site under the stage 2 development.
Owners of affected lots will be responsible for obtaining a BAL assessment report when seeking
building approval.

12

6.4

Vehicle access

Access from public roads for emergency vehicles and directions of escape for occupants are shown on
Figure 6.1.
The public road network, pathway through the Stage 1B development area and private roads in the
retirement living precinct will be designed and constructed in accordance with Fire Hydrant and Vehicle
Access Guidelines for Residential, Commercial and Industrial Lots 2015 (QFES 2015) which defers to the
Road Planning and Design Manual – 2nd Edition (DTMR 2013).

6.5

Hydrants

The proposed development will be connected to mains water and will have a reticulated hydrant
system in public road reserves and private roads in the retirement living precinct.
The reticulated hydrant system will be designed and constructed in accordance with Fire Hydrant and
Vehicle Access Guidelines for Residential, Commercial and Industrial Lots 2015 (QFES 2015) which
defers to the local water retailers specifications which incorporate the Australian Standard – Fire
hydrant installations System design, installation and commissioning (AS 2419.1-2017) Appendix B.

6.6

Service installation

Water, electricity and gas reticulation will be installed underground.

6.7

Emergency response planning

Future residents will be responsible for preparing for the bushfire season. The Queensland Rural Fire
Service has publicly available information to assist the community prepare for the bushfire season
which includes an online template to prepare a bushfire survival plan which can be accessed at Bushfire
survival plan.
Future management of the retirement living precinct and childcare centre precinct will prepare and
implement an emergency response plan in accordance with their responsibilities under the
Queensland Work Health and Safety Regulation 2011.

13
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7

Conclusion

This bushfire management plan demonstrates how the proposed development will comply with
outcomes of the SPP bushfire prone area code and considers technical guidance for bushfire hazard
assessment and reporting in Bushfire resilient communities and Technical assessment guideline Bushfire reporting (BCC 2019).
A bushfire hazard assessment of land within 140 m of the site, including retained bushland vegetation
within the site and vegetation restoration areas, confirmed that the proposed development is affected
by bushfire hazard and is subject to compliance with outcomes of the SPP bushfire prone area code.
Mitigation measures that will be implemented as part of the proposed development are specified in
Chapter 6. With the implementation of these mitigation measures, the proposed development
complies with outcomes in the SPP bushfire prone area code as demonstrated at Appendix 3.
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Appendix 2 Radiant heat exposure calculations

Lots 23-30
x
x
x
x
x
x
x

Forest fire danger index - 55
Vegetation – VHC 9.1 Moist to dry eucalypt open forest on coastal lowlands and ranges
Overall fuel load – 34.2 t/ha
Surface fuel load – 24.2 t/ha
Slope – 70 down slope
Site slope – 70 down slope
Flame width – 100 m

Retirement living precinct
The retirement living precinct adjoins the waterway corridor open space, ie VHC 40.4, but is within
100 m of bushland vegetation in the western part of the site, ie VHC 9.1. Therefore, the 10 kW/m2
radiant heat flux contour in the retirement living precinct was determined by overlaying the 10 kW/m2
radiant heat flux contours from bushfire attack scenarios through the bushland vegetation in the
western part of the site, ie VHC 9.1, and the waterway corridor open space, ie VHC 40.4, and tracing
the worst case scenario.

VHC 9.1 in the bushland vegetation in western part of the site
x
x
x
x
x
x
x

Forest fire danger index - 55
Vegetation – VHC 9.1 Moist to dry eucalypt open forest on coastal lowlands and ranges
Overall fuel load – 34.2 t/ha
Surface fuel load – 24.2 t/ha
Slope – 0° slope
Site slope – 0° slope
Flame width – 100 m

VHC 40.4 in the waterway corridor open space
x
x
x
x
x
x
x

Grassland fire danger index – 78 (approximate equivalence to FFDI 55)
Vegetation - VHC 40.4 Low tree or grass cover in built up areas
Overall fuel load – 5 t/ha
Surface fuel load – 5 t/ha
Slope – 0° slope
Site slope – 0° slope
Flame width – 100 m

Flame temperature
The recommended input for flame temperature in Bushfire resilient communities is 1,200 K and is
different to the standard input for flame temperature in the ‘method 2’ procedure in AS 3959-2018,
which is 1,090 K.
AS 3959-2018 recognises that there is overwhelming difficulty accurately measuring flame
temperature in both laboratory and field environments and that results of the ‘method 2’ procedure
are very sensitive to flame temperature.
Existing scientific literature suggests that flame temperature for determining flame emissive power
vary greatly and the majority of them fall within a range between 1,000-1,200 K. Bushfire resilient
communities has chosen the highest end of the flame temperature spectrum as the standard input for
calculating radiant heat exposure.
The proposed development is infill development with a suburban context and is exposed to a relatively
small bushfire hazard area as opposed to a large continuous bushfire hazard area that might be
associated with a wildland setting, eg national parks estate, forestry plantation, etc. Therefore, it was
considered that a balanced approach was warranted for radiant heat exposure modelling in this
bushfire management plan and the standard input for flame temperature in the ‘method 2’ procedure
in AS 3959-2018 was used, ie 1,090 K.

Appendix 3 SPP Bushfire prone area code assessment

Performance outcomes

Acceptable outcomes

Compliance assessment

Section A
Reconfiguring a lot (RaL) – where creating lots of more than 2,000 square metres
PO1

AO1.1

The subdivision layout:

(a) enables future buildings to
be located away from slopes
and land forms that expose
people or property to an
intolerable risk to life or
property; and

(b) facilitates emergency access
and operational space for
firefighters in a reduced fuel
area between future
buildings and structures and
hazardous vegetation, that
reduce risk to an acceptable
or tolerable level.
Note – An applicant may seek to
undertake a site-level verification of the
location and nature of hazardous
vegetation and resulting potential bushfire
intensity levels, for example where
changes in foliage have occurred (e.g. as a
consequence of adjoining permanent
urban development) or where an
applicant seeks to verify the regional
ecosystem map inputs. This verification
should form part of a bushfire hazard
assessment in accordance with the
methodology in the QFES Bushfire resilient
communities document. The outcomes of
this assessment can demonstrate how an
alternate solution to the acceptable
outcome can deliver an acceptable or
tolerable level of risk.

PO2
The subdivision layout enables:
(a) future buildings to be
located as close as possible
to property entrances to
facilitate safe evacuation
during a bushfire event; and
(b) future site access to be
located and designed to
allow safe evacuation of the
site by occupants and
maintain access by
emergency services under
critical event conditions.

Complies with PO1

A development footprint plan is
identified for each lot that avoids
ridgelines, saddles and crests
where slopes exceed 15 per cent.
AO1.2
A development footprint plan is
identified for each lot that is
separated from the closest edge to
the adjacent mapped medium,
high or very high potential
bushfire intensity area by:

The retirement living precinct is
> 2,000 m2 and includes a bushfire
protection zone which will separate
future development from hazardous
vegetation.
The bushfire management plan
provides specifications for the design
and management of the bushfire
protection zone with the objective of
it providing a low fuel hazard area
with discontinuous fuels.

(a) a distance that is no
closer than the distances
specified in Table 5 at all
development footprint
plan boundaries; or

(b) a distance that achieves a
radiant heat flux level of
29 kW/m2 or less at all
development footprint plan
boundaries.
Note – This separation area is
often termed an asset protection
zone.
Note – The radiant heat flux levels can be
established by undertaking a bushfire
hazard assessment in accordance with the
methodology in the QFES Bushfire
resilient communities document.

AO2
A development footprint plan is
identified for each lot that:
(a) is located within 60
metres of the street
frontage; and
(b) sited to enable a route
between the development
footprint plan and the
street frontage with a
gradient that does not
exceed of 12.5 per cent.

Not applicable at this stage
Development of the retirement living
precinct will be subject to a
development application at which
time compliance with PO2 will be
assessed.

Performance outcomes

Acceptable outcomes

Compliance assessment

Section B
Reconfiguring a lot (RaL) – where creating lots of 2,000 square metres or less
PO3

AO3.1

Complies with AO3.1 and AO3.2

(a) avoids creating lots on
slopes and land forms that
expose people or property
to an intolerable risk to life
or property; and

The subdivision layout results in
lots that are sited so that they are
separated from the closest edge to
the adjacent mapped medium,
high or very high potential
bushfire intensity area by:

(b) facilitates emergency access
and operational space for
firefighters in a reduced fuel
area between future
buildings and structures and
hazardous vegetation, that
reduce risk to an acceptable
or tolerable level.

(a) a distance that is no closer
than the distances specified
in Table 5 at all lot
boundaries; or :
(b) a distance that achieves a
radiant heat flux level of
29 kW/m2 or less:

The subdivision layout:

Note – An applicant may seek to
undertake a site-level verification of
the location and nature of hazardous
vegetation and resulting potential
bushfire intensity levels, for example
where changes in foliage have
occurred (e.g. as a consequence of
adjoining permanent urban
development) or where an applicant
seeks to verify the regional ecosystem
map inputs. This verification should
form part of a bushfire hazard
assessment, in accordance with the
methodology in the QFES Bushfire
resilient communities document. The
outcomes of this assessment can
demonstrate how an alternate
solution to the acceptable outcome
can deliver an acceptable or tolerable
level of risk.

(i)

at the building
envelope, if
identified at RaL
stage; or

(ii) where a building
envelope is not
identified, at all lot
boundaries.
Note – This separation area is
often termed an asset
protection zone.
Note – The radiant heat flux levels can
be established by undertaking a
bushfire hazard assessment in
accordance with the methodology in
the QFES Bushfire resilient
communities document.
Note – For staged developments,
temporary separation areas may be
absorbed as part of subsequent
stages.
Note - Existing cleared areas
external to the site may only be
used in calculating necessary
separation where tenure ensures
that the land will remain cleared of
hazardous vegetation (for example
the land is a road, watercourse or
highly managed park in public
ownership).

AO3.2
The subdivision layout does not
create lots that are within bushfire
prone areas and on ridgelines,
saddles and crests where slopes
exceed 15 per cent (roads and parks
may be located in these areas)

Lots adjoining bushland vegetation
and the waterway corridor open
space have a bushfire protection
zone which will separate buildings
from hazardous vegetation.
The bushfire protection zone on
residential lots is designed for
buildings to achieve a radiant heat
flux ч 29 kW/m2.
The future development of the
retirement living precinct will be
associated with a ‘vulnerable’ use.
Therefore, the bushfire protection
zone in this area is designed for
buildings to achieve a radiant heat
flux ч 10 kW/m2.
The bushfire protection zone over
the retirement living precinct shown
on Figure 6.1 in the Bushfire
management plan is indicative. Its
location will be refined and finalised
upon complete of detailed design
work for the constructed landform
and revegetation in the private
waterway treatment area and the
waterway corridor open space area
which adjoin the south and west
boundaries of the precinct.
The slope of the site is generally less
than 15 %.

Performance outcomes

Acceptable outcomes

Compliance assessment

Section C
Reconfiguring a lot (RaL) – where creating more than 20 lots
PO4
The subdivision layout is designed to
minimise the length of the
development perimeter and
number of lots exposed to
hazardous vegetation.

AO4

Complies with PO4

No acceptable outcome is prescribed

The proposed development avoids
finger-like subdivision patterns into
bushfire hazard areas and corridors
of bushfire hazard between lots.

AO5.1

Complies with PO5

Note – For example, avoid finger-like
subdivision patterns or substantive
vegetated corridors between lots.

PO5
The subdivision layout provides for
adequate access and egress and safe
evacuation routes, to achieve an
acceptable or tolerable risk to people.

The subdivision layout:
(a) avoids the creation of
bottle-neck points in the
movement network
within the development
(for example, avoids
hourglass patterns); and
(b) ensures the road network
has sufficient capacity for
the evacuating
population.
AO5.2
The subdivision layout ensures
evacuation routes:
(a) direct occupants away from
rather than towards or
through areas with a greater
potential bushfire intensity;
and
(b) minimise the length of route
through bushfire prone areas.

PO6
The subdivision layout provides
adequate buffers between
hazardous vegetation and
development.
Note – An applicant may seek to
undertake a site-level verification of the
location and nature of hazardous
vegetation and resulting potential bushfire
intensity levels, for example where
changes in foliage have occurred (e.g. as a

AO6.1
The subdivision layout results in an
asset protection zone being
located to create a separation area
from adjacent mapped medium,
high or very high potential
bushfire intensity areas.
AO6.2
The asset protection zone is

Primary access to the proposed
development will be from Seventeen
Mile Rocks Road via a new road
connection.
Secondary access will be provided
from Cliveden Avenue via a 4 m wide
pathway (through the stage 1B)
development area) for use by
emergency vehicles ensuring safe
evacuation in case of a bushfire and
ensuring efficient access to the open
space and recreation areas by
emergency vehicles.
The public road network, pathway
through the stage 1B development
area and private roads in the
retirement living precinct will be
designed and constructed in
accordance with Fire Hydrant and
Vehicle Access Guidelines for
Residential, Commercial and
Industrial Lots 2015 (QFES 2015)
which defers to the Road Planning
and Design Manual – 2nd Edition
(DTMR 2013).
Complies with PO6
Lots adjoining bushland vegetation
and the waterway corridor open
space have a bushfire protection
zone which will separate buildings
from hazardous vegetation.
The bushfire protection zone on
residential lots is designed for

Performance outcomes
consequence of adjoining permanent
urban development) or where an
applicant seeks to verify the regional
ecosystem map inputs. This verification
should form part of a bushfire hazard
assessment, in accordance with the
methodology in the QFES Bushfire resilient
communities document. The outcomes of
this assessment can demonstrate how an
alternate solution to the acceptable
outcome can deliver an acceptable or
tolerable level of risk.

Acceptable outcomes
comprised of:
(a) parks and open spaces; and/or
(b) lots greater than 2000 square
metres; and/or
(c)

public roads (termed
perimeter roads).

Note – Parks and open space may be
located within the mapped medium,
high and very high potential bushfire
intensity areas to create a separation
between the development and the
balance of the bushfire prone area.
Note – Portions of lots greater
than 2000 square metres may be
located within the mapped
medium, high and very high
potential bushfire intensity
areas.
Refer Figure 5.

AO6.3
Where the asset protection zone
includes lots greater than 2000
square metres a development
footprint plan is identified for each
lot that is located in accordance with
AO1.2.

PO7
Parks or open space provided as
part of the asset protection zone do
not create additional bushfire prone
areas.
Note –The undertaking of a bushfire
hazard assessment, in accordance with the
methodology in the QFES Bushfire resilient
communities document may assist in
demonstrating compliance with this
performance outcome.

AO7
Where the asset protection
zone includes parks or open
spaces, they:
(a) comprise only low threat
vegetation, including
grassland managed in a
minimal fuel condition,
maintained lawns, golf
courses, maintained public
reserves and parklands,
cultivated gardens and
nature strips; or
(b) are designed to ensure a
potential available fuel load
is maintained at less than
eight tonnes/hectare in
aggregate and with a fuel
structure that remains
discontinuous.
Note – Minimal fuel condition means
there is insufficient fuel available to
significantly increase the severity of the
bushfire attack, for example shortcropped grass to a nominal height of 10
centimetres.

Compliance assessment
buildings to achieve a radiant heat
ĨůƵǆчϮϵŬtͬŵ2.
The future development of the
retirement living precinct will be
associated with a ‘vulnerable’ use.
Therefore, the bushfire protection
zone in this area is designed for
buildings to achieve a radiant heat
ĨůƵǆчϭϬŬtͬŵ2.
The bushfire protection zone over
the retirement living precinct shown
on Figure 6.1 in the Bushfire
management plan is indicative. Its
location will be refined and finalised
upon complete of detailed design
work for the constructed landform
and revegetation in the private
waterway treatment area and the
waterway corridor open space area
which adjoin the south and west
boundaries of the precinct.

Complies with PO7
The public recreation park will be a
playing field with mown grass.

Performance outcomes

Acceptable outcomes

Compliance assessment

PO8

AO8.1

Complies with PO8

Perimeter roads are accessible for
fire-fighting vehicles, to facilitate
emergency access and operational
space for fire- fighting, maintenance
works and hazard reduction activities.

Where the asset protection zone
includes a perimeter road it:
(a) has a two-lane
sealed carriageway
clear of hazardous
vegetation; and
(b) is connected to the wider
public road network at
both ends and at
intervals of no more than
200 metres; and
(c) does not include design
elements that may impede
access for fire-fighting and
maintenance for fire- fighting
purposes (for example traffic
calming involving chicanes).
AO8.2
Where the subdivision contains
a reticulated water supply, the
road network and fire hydrants
are designed and installed in
accordance with:
(a) Fire Hydrant and Vehicle
Access Guidelines for
residential, commercial and
industrial lots, Queensland
Fire and Emergency
Services, 2015, unless
otherwise specified by the
relevant water entity; and

The public road network, pathway
through the stage 1B development
area and private roads in the
retirement living precinct will be
designed and constructed in
accordance with Fire Hydrant and
Vehicle Access Guidelines for
Residential, Commercial and
Industrial Lots 2015 (QFES 2015)
which defers to the Road Planning
and Design Manual – 2nd Edition
(DTMR 2013).
The proposed development will be
connected to mains water and will
have a reticulated hydrant system in
public road reserves and private
roads in the retirement living
precinct.
The reticulated hydrant system will
be designed and constructed in
accordance with Fire Hydrant and
Vehicle Access Guidelines for
Residential, Commercial and
Industrial Lots 2015 (QFES 2015)
which defers to the local water
retailers specifications which
incorporate the Australian Standard
– Fire hydrant installations System
design, installation and
commissioning (AS 2419.1-2017)
Appendix B.

(b) the Road Planning and
Design Manual 2nd edition,
Department of Transport
and Main Roads, 2013
Section D
Reconfiguring a lot (RaL) – where creating additional lots for the purpose of residential development and a
reticulated water supply is not provided.
PO9
The subdivision layout provides for
perimeter roads or fire trail and
working areas that are accessible by
the type of fire-fighting vehicles
servicing the area, to facilitate
emergency access and operational
space for fire-fighting, maintenance
works and hazard reduction activities.

AO9.1
The subdivision layout includes:
(a) a fire trail and working
area designed and
constructed in accordance
with the design
parameters in Table 6
that separates the
residential lot or
development footprint
plan from adjacent
mapped medium, high or
very high potential

Not applicable

Performance outcomes

Acceptable outcomes

Compliance assessment

bushfire intensity areas;
or
(b) a perimeter road
designed and
constructed in
accordance with
AO8.1.
Section E
Material change of use
PO10
Site layout achieve an acceptable
or tolerable risk to people.
Landscape or open space provided
as part of the development:
(a) acts as a buffer
between hazardous
vegetation and
development; and
(b) does not create additional
bushfire prone areas.
Note – An applicant may seek to
undertake a site-level verification of the
location and nature of hazardous
vegetation and resulting potential bushfire
intensity levels, for example where
changes in foliage have occurred (e.g. as a
consequence of adjoining permanent
urban development) or where an
applicant seeks to verify the regional
ecosystem map inputs. This verification
should form part of a bushfire hazard
assessment in accordance with the
methodology in the QFES Bushfire resilient
communities document. The outcomes of
this assessment can demonstrate how an
alternate solution to the acceptable
outcome can deliver an acceptable or
tolerable level of risk.

AO10.1

Not applicable

Site layout places the landscape
and open spaces within the site
between premises and adjacent
mapped medium, high or very
high potential bushfire intensity
areas.
Refer Figure 7.
AO10.2
This landscaping and
open space comprises
protective landscape
treatments that:
(a) comprise only low threat
vegetation, including
grassland managed in a
minimal fuel condition,
maintained lawns, golf
courses and cultivated
gardens; or
(b) are designed to ensure a
potential available fuel load
is maintained at less than 8
tonnes/hectare in aggregate
and that fuel structure
remains discontinuous.
Note – Minimal fuel condition means
there is insufficient fuel available to
significantly increase the severity of the
bushfire attack, for example shortcropped grass to a nominal height of 10
centimetres.

PO11
The development establishes
evacuation areas, to achieve an
acceptable or tolerable risk to people

AO11
If in an isolated location,
development establishes
direct access to a safe
assembly/evacuation area.
Note – Guidance on identifying safe
evacuation areas is contained in the QFES
Bushfire resilient communities document.

Not applicable

Performance outcomes

Acceptable outcomes

Compliance assessment

PO12

AO12

Not applicable

If on a lot of over 2000m2,
where involving a new premises
or an existing premises with an
increase in development
footprint, development:

No acceptable outcome is prescribed.

(a) locates occupied areas as
close as possible to property
entrances to facilitate safe
evacuation during a bushfire
event; and

(b) ensures vehicular access is
located and designed to
allow safe evacuation of the
site by occupants and
maintain access by
emergency services under
critical event conditions
PO13
Development is located
within a reticulated water
supply area or includes a
dedicated static water supply
that is available solely for
fire-fighting purposes and can
be accessed by fire-fighting
vehicles.

AO13

Not applicable

No acceptable outcome is prescribed

Note – Swimming pools, farm ponds and
dams are not considered reliable sources
of static water supply in Queensland due
to regular drought events.
[Note for Local Government – Information
on how to provide an appropriate static
water supply, may form a condition of a
development approval. For further
information on preferred solutions refer
to the QFES Bushfire resilient communities
document.]

PO14
Vulnerable uses listed in
Table 7 are not established
or intensified within a
bushfire prone area unless:
(a) there is an overriding need in
the public interest for the
new or expanded service the
development provides; and
(b) there are no other suitable
alternative locations within
the required catchment;
and
(c) site planning can
appropriately mitigate the

AO14.1
No acceptable outcome is prescribed.

Not applicable

Performance outcomes

Acceptable outcomes

Compliance assessment

AO15

Not applicable

risk (for example, siting
ovals for an educational
establishment between the
hazardous vegetation and
structures.
Note – The preparation of a bushfire
management plan in accordance with
the methodology in the QFES Bushfire
resilient communities document may
assist in demonstrating compliance
with this performance outcome

PO15
Community infrastructure
providing essential services listed
in Table 7 are not established
within a bushfire prone area
unless:

No acceptable outcome is prescribed.
(i)

(a) there is an overriding need
in the public interest for the
new or expanded service the
development provides (for
example, there are no other
suitable alternative locations
that can deliver the required
level of service or meet
emergency service response
times during and
immediately after a bushfire
event); and
(b) the infrastructure can
function effectively
during and immediately
after a bushfire event.
Note – The preparation of a bushfire
management plan in accordance with the
methodology in the QFES Bushfire resilient
communities document may assist in
demonstrating compliance with this
performance outcome

PO16
Development avoids or mitigates
the risks to public safety and the
environment from the
manufacture or storage of
materials listed in Table 7 that
are hazardous in the context of
bushfire to an acceptable or
tolerable level.
Note – The preparation of a bushfire
management plan in accordance with
the methodology in the QFES Bushfire
resilient communities document may
assist in demonstrating compliance with
this acceptable outcome.

AO16
No acceptable outcome is prescribed.

Not applicable

Performance outcomes

Acceptable outcomes

Compliance assessment

Editor’s note – In addition to the
requirements of this code the Work Health
and Safety Act 2011 and associated
Regulation and Guidelines, the
Environmental Protection Act 1994 and
the relevant building assessment
provisions under the Building Act 1975
contain requirements for the manufacture
and storage of hazardous substances.
Information is provided by Business
Queensland on the requirements for
storing and transporting hazardous
chemicals, available at:
www.business.qld.gov.au/runningbusiness/protecting-business/riskmanagement/hazardouschemicals/storing-transporting.

Section F
Where involving an asset protection zone
PO17
Asset protection zones are
designed and managed to
ensure they do not
increase the potential for
bushfire hazard.
Note – The preparation of a landscape
management plan undertaken in
accordance with the methodology in the
QFES Bushfire resilient communities
document may assist in demonstrating
compliance with this performance
outcome.

AO17.1
Landscaping treatments within any
asset protection zone comprise
only low threat vegetation,
including grassland managed in a
minimal fuel condition, maintained
lawns, golf courses, maintained
public reserves and parklands,
vineyards, orchards, cultivated
gardens, commercial nurseries,
nature strips and windbreaks.
Note – Minimal fuel condition means
there is insufficient fuel available to
significantly increase the severity of the
bushfire attack, for example shortcropped grass to a nominal height of 10
centimetres.

OR
AO17.2
Landscaping management within any
asset protection zone maintains a:
(a) potential available fuel load
which is less than eight
tonnes/hectare in aggregate;
and
(b) fuel structure which is
discontinuous.
Note – The preparation of a landscape
management plan undertaken in
accordance with the methodology in the
QFES Bushfire resilient communities
document may assist in demonstrating
compliance with this acceptable outcome.

Section G

Complies with AO17.1
Section 6.1 of the bushfire
management plan identifies the
impact of the bushfire protection
zone on the developer and on future
purchasers of the affected lots.
Section 6.2 of the bushfire
management plan identifies
landscaping treatment for lots
affected by the bushfire protection
zone.

Performance outcomes

Acceptable outcomes

Compliance assessment

Where planning provisions or conditions of approval require revegetation or rehabilitation
PO18
Revegetation or rehabilitation
areas are designed and
managed to ensure they do
not result in an unacceptable
level of risk or an increase in
bushfire intensity level.
Note – The undertaking of a bushfire
hazard assessment in accordance with the
methodology in the QFES Bushfire resilient
communities document may assist in
demonstrating compliance with this
performance outcome.

AO18.1
Required revegetation or
rehabilitation:
(a) is located outside of any asset
protection zone; or
(b) maintains a potential
available fuel load which
is less than eight
tonnes/hectare in
aggregate and fuel
structure which is
discontinuous.
Note – The preparation of a landscape
management plan undertaken in
accordance with the methodology in
the QFES Bushfire resilient communities
document may assist in demonstrating
compliance with acceptable outcome
(b).

AO18.2
Revegetation or rehabilitation of
areas located within mapped
medium, high or very high
potential bushfire intensity areas,
revegetate and rehabilitate in a
manner that maintains or reduces
the existing fuel load.
OR
Revegetation or rehabilitation of
areas located within the mapped
potential impact buffer area,
revegetate and rehabilitate in a
manner that maintains or reduces
the existing fuel load.
Note – The preparation of a vegetation
management plan undertaken in
accordance with the methodology in the
QFES Bushfire resilient communities
document may assist in demonstrating
compliance with this acceptable outcome.

Complies with AO18.1
An appropriately designed bushfire
protection zone separates bushland
vegetation from building areas on
adjacent lots. Radiant heat exposure
modelling used to design the
bushfire protection zone assumed
vegetation restoration in the western
part of the site (undertaken during
stage 2) reached a mature state with
a potential fuel load consistent with
vegetation hazard class (VHC 9.1).

