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1.

Introduction

This Bushfire Development Report has been prepared for Mount Alexander Shire
Council, to advise on the suitability of the land known as 'Tarran Valley', Gower, VIC
3451, for rezoning and development in accordance with the Victorian building
controls and Victoria Planning Provisions as they relate to bushfire.
The development proposal is to rezone the 125 hectare site, located approximately 2
kilometres south east of Maldon on the north side of the Castlemaine‐Maldon Road,
from Farming Zone (FZ) to Rural Living Zone (RLZ) to facilitate a rural living
subdivision (Harty & David, 2009).
The land is in a designated Bushfire Prone Area and is covered by the
Wildfire/Bushfire Management Overlay (WMO/BMO).
This Bushfire Development Report includes:
• The identification of classified vegetation, slopes, and !commensurate extent
of defendable space required to achieve the development in accordance with
the Bushfire Management Overlay (BMO) and AS 3959-2009 Construction of
buildings in bushfire prone areas;
• A Bushfire Risk Assessment for the site including the determination and
analysis of credible bushfire scenarios that could impact !the area and a
landscape risk assessment in accordance with Practice Note 64 Local Planning
for Bushfire Protection (DTPLI, 2013);
• Professional opinion on whether the location of the site is appropriate for
rural living development given the nature of the bushfire hazard in the wider
landscape, and the measures which should be provided in consideration of
Clauses 13.05 Bushfire, 44.06 Bushfire Management Overlay and 52.47 Bushfire
protection: planning requirements of the Mount Alexander Planning Scheme;
and
• Comments on the suitability and adequacy of most recent development plan
for 42 lots (Practical Ecology, 2013) and the previous Bushfire Assessment
report (Practical Ecology, 2012).

2.

Background

The development proposal comprises Amendment C36 of the Mount Alexander
Planning Scheme. The amendment includes the introduction of a Schedule to the
RLZ to specify a 1 hectare minimum lot size for subdivision. The amendment also
proposes to apply the Environmental Significance Overlay and Schedule 8 ‐ 'Tarran
Valley – Biodiversity Protection and Enhancement' (ESO8) and the Development
Plan Overlay and Schedule 8 ‐ 'Tarran Valley, Castlemaine‐Maldon Road, Maldon'
(DPO8) to the land (Harty & David, 2009).
The amendment has progressed through a panel hearing and was submitted to the
Minister for Planning for approval in April 2009. The Minister resolved to defer his
decision until the release of the final report of the 2009 Victorian Bushfire royal
Commission (VBRC) (Rorke, 2012).
In October 2012 Practical Ecology produced a Bushfire Assessment and Net Gain
Analysis for a 42 lot subdivision of the site. The bushfire assessment report
addressed amongst other matters, how the development could respond to and
satisfy the post-2009 VBRC, bushfire related planning and building controls
(Practical Ecology, 2012).
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Following discussion with the CFA an amended 42 lot development plan was
produced for the site (Practical Ecology, 2013).
Terramatrix understands that the CFA does not object 'in principle' to the rezoning
and development of the site, but that they have proposed conditions including
vegetation management (defendable space) that extends further than the default
distances required for compliance with the BMO, as provided for in Table 1 of
Clause 52.47 (Gilfedder, 2013 and Practical Ecology, 2013).

3.

Methodology

The methodology for this study has included:
• A desktop review of existing documentation including the Bushfire
Assessment prepared by Practical Ecology, correspondence from CFA and
other relevant documents;
• An inspection of the site and surrounds on 3rd February 2014 to confirm the
desktop assessment including vegetation classifications and fuel loads;
• Identifying the vegetation hazard on and around the site based on the site
assessment, DEPI extant EVC modelling, aerial photography and GIS
analysis;
• GIS analysis of the topography within and up to 1km around the study area
boundary and determination of the slope classes present across the study
area;
• Analysing at the landscape scale, the bushfire hazard and risk to the study
area, including determining credible fire scenarios that might impact the area.
• Correlating the slope analysis with vegetation to determine the setback
requirements (defendable space distances) for the proposed use of the land in
accordance the requirements of the Bushfire Prone Area (BPA) and/or the
Bushfire Management Overlay (BMO); and
• Recommending other appropriate bushfire protection measures, if required,
to mitigate the risk.
This approach is consistent with the Australian and New Zealand standard for risk
management standard AS/NZS ISO 31000:2009 (Standards Australia, 2009a), the
standard site assessment methodologies for assessing bushfire risk for development
in Victoria and the guidance provided for assessing bushfire risk in Practice Note 64
Local planning for bushfire protection (DTPLI, 2013). It includes the following steps:
1.

Establish the context for the bushfire risk analysis;

2.

Identify and assess the elements of hazard, exposure and vulnerability that
contribute to bushfire risk to the use/development of the site including
vegetation and topography;

3.

Determine what defendable space setbacks and vegetation management
standards commensurate with an appropriate Bushfire Attack Level (BAL)
construction standard(s) are required; and

4.

Determine other bushfire safety measures required to mitigate the bushfire risk
to the site, including water supply and access/egress.
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4.

Locality and site description

This section describes the site, the existing land uses and infrastructure on and
around it, and the landscape in which it is located (refer Figure 1 and Map 1).
Map created Wed Feb 05 14:03:58 EST 2014
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Figure 1 - Study area location (site shown in red) (DEPI, 2014).

Disclaimer: This map is a snapshot generated from Victorian Government data. This material may be of assistance to you but the State of Victoria does not guarantee that the publication is without flaw of any kind or is wholly appropriate for
your particular purposes and therefore disclaims all liability for error, loss or damage which may arise from reliance upon it. All persons accessing this information should make appropriate enquiries to assess the currency of the data.

Biodiversity Interactive Map A4 Landscape

4.1.

(c) The State of Victoria Department of Environment and Primary Industries 2014

The site

Map Scale 1:77,589

Produced on Wed Feb 05 14:04:04 EST 2014
Page 1 of 1

Address:

Castlemaine-Maldon Road, comprising Crown Allotments 1,
2, 3, 4, 5, 5A, 5B, 6, 6A, 7A, 13, 14, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31 and 32, Section 1B Parish of Maldon and
commonly known as Tarran Valley, Maldon
Castlemaine VIC 3340 (Harty & David, 2009)

Municipality:

Mount Alexander Shire Council

Directory reference:

VicRoads Map 59 C2

Assessment date:

Monday 3rd February 2014

Assessors:

Hamish Allan – Manager, Bushfire Planning and Design
Jon Boura - Managing Director

4.1.1.

Existing land uses

The site area is approximately 125 ha, comprising numerous land parcels (refer Map
1). The land appears to have been grazed in the past and is currently undeveloped,
comprising open, unmanaged or grazed grass areas with scattered or contiguous
5
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patches of native vegetation in variable condition i.e. ranging from scattered trees to
denser patches of Woodland/Forest.

Map 1 - Site location.

4.1.2.

Existing access and infrastructure

Access to the site is currently from Castlemaine-Maldon Road, along which,
approximately 2 kms to the northwest, is the township of Maldon.
There are tracks but no formal roads within the site. At least one derelict shed was
observed on the site. It is not known if any parts of the site currently have access to
mains power or reticulated water.

4.1.3.

Surrounding landscape

The property is located to northeast of Castlemaine-Maldon Road, approximately
2km southeast of the Maldon township (refer Figure 1 and Map 1).
6
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To the north, east and southeast the property abuts the Maldon Historic Reserve and
several similar Rural living zone parcels with native vegetation.
Southwest across Castlemaine-Maldon Road is grazed farmland, further beyond
which is more native vegetation including the Muckleford Sate Forest and Nature
Conservation Reserve.
To the west and northwest, between the site and the Maldon township, the land is a
mosaic of cleared 'semi-rural' land with or without scattered trees and dwellings,
interspersed with patches of native Woodland/Forest including parcels of crown
land which are part of the Maldon Historic Reserve.

4.2.

Vegetation

This section analyses the vegetation within and adjacent to the site, and classifies it
pursuant to the BMO/AS 3959-2009 Construction of buildings in bushfire-prone areas,
vegetation classification scheme. Classified vegetation is vegetation that constitutes
a bushfire hazard within 150m of a development (CFA, 2012). This is for the
purposes of determining the Defendable Space requirements and Bushfire Attack
Level (BAL) construction standard for buildings.
The classification system is not directly analogous to Ecological Vegetation Classes
(EVCs) but uses a generalised description of vegetation based on the AUSLIG
(Australian Natural Resources Atlas: No. 7 - Native Vegetation) classification system
(CFA, 2011). If more than one vegetation type is present the ‘worst case scenario’ is
applied - the predominant vegetation type present is not necessarily the worst case
scenario (Standards Australia, 2009b).
The AS 3959-2009 vegetation classification system attempts to classify the diverse
continuum of vegetation types across the whole of Australia into seven distinct
'types'.
They are therefore necessarily simplistic, generalised and not well
differentiated, which can be problematic where vegetation shows affinities with
more than one vegetation type. The system relies primarily on structural attributes,
i.e. height, form and foliage cover of the vegetation, as key diagnostic features to
differentiate vegetation types.

4.2.1.

Forest or Woodland?

Based on structural attributes, the vegetation on and around the site has affinities
with both the Woodland and Forest vegetation classes. 'Woodland' is defined
broadly as vegetation with trees on average 10-30m high, 10-30% foliage cover
dominated by Eucalypts and an understorey or low trees to tall shrubs dominated by
Acacia, Callitris or Casuarina (Standards Australia, 2009).
Forest vegetation is defined as vegetation with trees dominated by Eucalypts, with
an average height over 10m high and with 30-70% foliage cover (may include
understorey of sclerophyllous low trees and tall shrubs or grass) (Standards
Australia, 2009).
In those areas sampled by Terramatrix1, canopy cover over the treed parts of the
150m assessment zone is approximately 30% but varies above and below this
benchmark. Trees are approximately 10m in height. The understory is sparse with

1

Due to the short time period available for production of this report, at the time of the site visit
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generally only scattered shrubs greater than 0.5m-1m occurring in the mid-storey,
resulting in a low to moderate elevated fine fuel hazard.
Smaller shrubs, herbs and graminoids less than 0.5m tall, comprising the nearsurface fuel layer, have a similarly sparse to moderate cover. This cover varies in its
structure from where a grassy understorey dominates to elsewhere where only leaf
litter and scattered small shrubs occur (refer Figure 2 and Figure 3)

Figure 2 - Box-Ironbark forest near the southeast corner of the site.

Figure 3 - Looking north-northeast along proposed access road through the middle of the
site, from Castlemaine-Maldon Road.
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Department of Environment and Primary Industries (DEPI) extant EVC mapping
identifies that the site is located within the Central Victorian Uplands bioregion and
that vegetation on and around the site largely comprises two EVCs; EVC 61: Box
Ironbark Forest and EVC 20: Heathy Dry Forest (refer Map 2).

Map 2 - Mapped EVCs on and around the site (EVC data from DEPI, 2014).

The bioregional benchmark for Box-Ironbark Forest defines this vegetation type as:
'Occurs in low rainfall areas on gently undulating rises, low hills and peneplains on
infertile, often stony soils derived from a range of geologies. The open overstorey to 20 m
tall consists of a variety of eucalypts, often including one of the Ironbark species. The
mid storey often forms a dense to open small tree or shrub layer over an open ground
layer ranging from a sparse to well-developed suite of herbs and grasses.' (DSE2, 2004).

2

The former Department of Sustainability and Environment now DEPI.
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The benchmark canopy cover figure for this EVC is 30%. Note that foliage cover for
both EVC benchmarks and AS 3959-2009/BMO assessments is expressed as
projective foliage cover i.e. the percentage of ground that would be shaded by
canopy foliage if the sun were shining directly overhead.
The Heathy Dry Forest benchmark description is:
'Grows on shallow, rocky skeletal soils on a variety of geologies and on a range of
landforms from gently undulating hills to exposed aspects on ridge tops and steep slopes
at a range of elevations. The overstorey is a low, open eucalypt forest, poor in form to 20
m tall with an open crown cover. The understorey is dominated by a low, sparse to
dense layer of ericoid-leaved shrubs including heaths and peas. Graminoids and grasses
are frequently present in the ground layer, but do not provide much cover.
The benchmark canopy cover figure for this EVC is also 30%.
Both descriptors are a reasonable fit for vegetation around the site, however as noted
above, the tree canopy height typically averages only 10m and the understory cover
whilst variable, is generally only sparse to moderate.
A mosaic of Alluvial Terraces Herb-rich Woodland and Creekline Grassy Woodland
is shown in Map 2 as occurring along the drainage line to the south-west of the site
but as this was considered not to be a significantly differentiated component of the
classified vegetation present it is not described here.
Classifying the vegetation into the correct class is critical for calculating radiant heat
flux, and hence the appropriate extent of defendable space that will be required to
reduce radiant heat to an acceptable level. In the case of Woodland and Forest the
equation used to model the rate of spread of a fire across the landscape and the flame
lengths of the fire, from which radiant heat impacts are then calculated, is the same
derived from the McArthur MkV Forest Fire Danger Meter (Noble et al., 1980).
The only difference in modelling the fire behaviour and calculating radiant heat flux
for these two vegetation types is the fuel load inputs to the modelling. The
Forest/Woodland fire behaviour model calculates rate of spread based on the
amount of fine, dead surface fuels in the vegetation, comprising litter and near
surface fuels less than 6mm in diameter and the applicable Forest Fire Danger Index
(FFDI)3. The flame length is then calculated using the rate of spread and the overall
fuel load in the vegetation. The default fuel loads in the BMO for Woodland are a
surface fuel load of 15 t/ha and an overall fuel load of 25 t/ha, whilst for Forest a
surface fuel load of 25 t/ha and an overall fuel load of 35 t/ha is applied (Douglas,
2011).
Note that whilst assumptions about fuel loads are important inputs to the BMO/AS
3959 model and can assist in differentiating vegetation types, fuel load alone is only
one factor, and the size and arrangement of the fuels including their vertical and
horizontal continuity are also significant (Hines et al., 2010; Gould et al., 2007).
The key issue is that the higher fuel loads for Forest, result in increased defendable
space distances than for Woodland (refer Section 6.1.2). Whilst no fuel sampling for
determining the overall fuel hazard was possible at the time of the site visit,
observed fuel loads were considered to be at or below that commensurate with a
Woodland classification. This accords with previous studies undertaken by
3

A relative measure of bushfire occurrence, spread and suppression derived from air temperature,
wind speed, relative humidity and the drought index; with a default value of 120 in the BMO.
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Terramatrix in Box-Ironbark vegetation in the Loddon-Mallee Region, where the
steady state overall fuel hazard has been determined to be commensurate with a
Woodland classification (Terramatrix 2013a, 2013b and 2013c).
Tolsma et al. (2007) also list a number of reports that cite the generally low steadystate litter fuel loads found in Box-Ironbark forests (e.g. litter loads of 4.3–6.9 t/ha
around Bendigo - Hartskeerl, 1997; 6.0-8.0 t/ha around Chiltern - Chatto, 1996) and
that this forest type is not prone to high fuel accumulation (Kellas, 1991).
Whilst it is possible that vegetation in some parts of the study area that were not able
to be accessed by Terramatrix, may vary from the analysis above, based on our
experience with this vegetation type in the region, analysis of the terrain, aerial
photography, extant EVC mapping and other vegetation studies (Practical Ecology,
2012 and Cheers, 2003), it is considered that this variation is not likely to be sufficient
enough to warrant a Forest classification. Therefore whilst canopy cover in places
may arguably exceed the 30% threshold for Woodland, fuel loads and anticipated
fire behaviour warrant a Woodland classification.

4.2.2.

Grassland and Low Threat Vegetation

Vegetated areas where the tree canopy foliage cover drops below 10% can
'technically' be classified as Grassland. However because of the predominance of
Woodland vegetation on and around the site, including beyond the 150m assessment
zone, Woodland rather than Grassland defendable space setbacks should be adopted
for all future development.
Some areas are also likely able to be excluded from classification as low threat
vegetation or non-vegetated areas as per AS 3959-20094.

4

Clause 2.2.3.2 of AS 3959-2009 excludes non-vegetated areas and 'low threat' vegetation from
classification if it meets one or more of the following criteria:
•
'Vegetation of any type that is more than 100m from the site;
•
Single areas of vegetation less than 1ha in area and not within 100m of other areas of vegetation being
classified;
•
Multiple areas of vegetation less than 0.25ha in area and not within 20m of the site or each other;
•
Strips of vegetation less than 20m in width (measured perpendicular to the elevation exposed to the strip of
vegetation) regardless of length and not within 20m of the site or each other, or other areas of vegetation
being classified;
•
Non-vegetated areas, including waterways, roads, footpaths, buildings and rocky outcrops; and
•
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 (recognizable as short-cropped grass for
example, to a nominal height of 100mm)' (Standards Australia, 2009).
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4.3.

Topography

Topography can significantly influence the rate of spread and intensity of a bushfire.
Fire burns faster uphill – as the slope increases so does the speed of the fire and its
intensity. As a general rule, for every 10˚ slope, the fire will double its speed. Fires
move more slowly down hill because the flames reach less fuel, and less radiant heat
preheats the vegetation in front of the fire (CFA, 2012). When winds are light the
slope will be the dominant influence on the direction of fire spread (Cheney and
Sullivan, 2008).

Map 3 - Elevation model of the site and surrounding land.
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Map 4 - Slope analysis of the site and surrounding landscape up to 1km from the site
boundaries (Note that the mapped slope classes show slope only, irrespective of whether
that slope is an Upslope or Downslope in relation to the site).

The BMO requires the determination of the 'Effective Slope' in relation to
development. The Effective Slope is the slope of the land under the classified
vegetation that will most influence the bushfire attack. The slope of the land
between a building and the classified vegetation also affects the amount of radiant
heat impacting on a building, however, it is the Effective Slope under the classified
vegetation that will determine the fire behaviour that will most impact on the
development. This will usually be the steepest vegetated slope perpendicular to a
building or site.

13
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Two broad types of Effective Slope apply in relation to existing or proposed
developments.
• Flat and/or Upslopes - land under the classified vegetation that is flat or on which a
bushfire will be burning downhill, in relation to the development. Commonly
land at a higher elevation than that of the development. Fires burning downhill
(i.e. on an upslope) will generally be moving more slowly with a reduced
intensity, and all flat or upslope land is assigned a slope value of 0˚.
• Downslopes - land under the classified vegetation on which a bushfire will be
burning uphill in relation to the development. Commonly land at a lower
elevation to that of the development. As the rate of spread of a bushfire burning
on a downslope (i.e. burning uphill towards a development) will be significantly
influenced by increases in slope, downslopes are grouped into five classes in 5˚
increments from 0˚ up to 20˚.
Refer to Map 3 and Map 4 for an analysis of the topography including slopes on and
around the site. The analysis reveals a generally flat to undulating terrain, dissected
by minor drainage lines to the southwest and southeast of the site. The study area
occupies a broad ridge between these drainage lines, which has a gentle fall from the
northeast to the southwest.
The topography of the site and the surrounding landscape is relatively benign and is
not considered to be a significant risk factor that would contribute to fire behaviour
being outside BMO parameters. Whilst the terrain is undulating, it is only gently so.
Figure 4 shows that over two-thirds of the land within and up to 1km around the
study area is flat or comprises slopes not exceeding 5˚. Of the remaining third, only
approximately 2% exceeds a 10˚ gradient.

Figure 4 - Proportion of land in each slope class (Note the analysis is irrespective of whether
the land is Upslope or Downslope of the proposed development).

Whilst Map 4 shows there are steeper slopes of >10˚ to 15˚ within the 150m
assessment zone to the northeast of site, these are Upslope of the site. Generally the
only downslope exposure for future development will be buildings located on the
central broad ridge, and these downslopes are not more than >5˚ to 10˚ in gradient.
Development in the northeast of the site may also be exposed to a downslope fire run
approaching from the southwest.
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5.

Bushfire risk

Practice Note 64 (DTPLI, 2013) provides guidance on assessment of landscape risk
and specifies consideration of:
• Bushfire behaviour;
• Features of the development site that affect the level of risk; and
• Risks arising from the proposal itself.
Whilst silent on detailed assessment criteria and on what level of risk is acceptable, it
does specify assessing the landscape within 1km, 10km and 20km of the study site.
This section analyses the bushfire risk to the proposed development at these scales. It
summarises regional bushfire risk assessments and the bushfire planning context. It
then identifies likely bushfire scenarios and how mechanisms of bushfire may impact
on development in the study area, given the nature of the surrounding landscape,
including the topography, vegetation and the type and vulnerability of future
development.

5.1.

Regional risk assessments and planning

5.1.1.

Loddon Mallee Regional Strategic Fire Management Plan (RSFMP)
2011-2021

This regional assessment incorporates Victorian Fire Risk Register (VFRR) data and
identifies the comparative risk of bushfire for the ten municipalities in the region,
based on fire history, fuel hazard and climate factors.
The Mount Alexander Alexander local government area (LGA) is identified as
having below average rankings for grass and forest fire likelihood within the Region
and a below average historical level of ignitions. This reflects its location at the
southern end of the region, with the shortest fire danger period and relatively low
number of days with a Fire Danger Indices (FDI) greater than 25.
However Maldon is identified as having an 'Extreme' risk rating for Residential
Settlement. Just over 29% of the municipality is identified as having a fuel hazard
greater than High. Of the ten municipalities in the region, the Mount Alexander and
Mount Macedon LGAs are identified as having fuel, weather and topography
conducive to 'plume' driven fires associated with the occurrence of Heath-Stringy
Bark and tall Messmate forests (Loddon Mallee RSFMP, 2011).

5.1.2.

Regional Bushfire Planning Assessment (RPBA) Loddon Mallee
Region

The RBPA for the Loddon Mallee Region identifies that the western part of the
Mount Alexander LGA (including Maldon) has townships that interface with the
bushfire hazard associated with vegetated areas. It notes settlements surrounded by
forest containing small lots in a vegetated landscape, with some settlements also
having limited or single road access. It records the Maldon township as having
'small lots (0-0.4ha) in or close to hazard' and that the development site at Tarran
Valley is located in an area where 'Future strategic directions and bushfire hazard
conflict' (DPCD, 2012).

5.1.3.

Mount Alexander Municipal Fire Management Plan (MFMP) 2012

The study area is not specifically mentioned in the MFMP, however the plan shows a
map of 2011 fuel loads in the study area as being at the Moderate hazard level. Land
to the north and east is shown at the Extreme hazard level, with fragmented patches
15
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of extreme hazard fuels also occurring further to the south (Mount Alexander
MFMP, 2012).
The MFMP also shows a map of anticipated fire intensity levels under severe fire
danger conditions. The fire intensity map classes are:
• 0 - 4,000kW/m Direct Attack Possible;
• 4,001 - 10,000kW/m Flank attack Possible;
• 10,001 - 30,000kW/m Asset Protection Possible, and
• 30,001+kW/m Firefighting not feasible.
The study area is shown as an area in the 4,001 - 10,000kW/m intensity class, whilst
the extreme fuel hazard areas to the north and east, and patches to the south, are
shown in the 30,001+kW/m intensity class.

5.1.4.

Public land fuel management

DEPI mapping shows that public land to the north, east and south of the site is
managed for broad acre fuel reduction or asset protection (DEPI, 2014). Fire
Department
of Sustainability
and Environment
created Mon Feb 10 07:45:27 EST 2014
management
zones are
shown in Figure 5 and explained Map
below.

Legend

* Refer to page 2 for leg
details

Figure 5 - DEPI Fuel Management Zones around the study area (DEPI, 2014b). Map Scale 1:20,000

Disclaimer: This map is a snapshot generated from Victorian Government data. This material may be of assistance to you but the State of Victoria does not guarantee that the publication is
without flaw of any kind or is wholly appropriate for your particular purposes and therefore disclaims all liability for error, loss or damage which may arise from reliance upon it. All persons
accessing this information should make appropriate enquiries to assess the currency of the data.

Generated at http://nremap-sc.nre.vic.gov.au/MapShare.v2/

Produced on Mon Feb 10 07:46:38 EST 2014

NOT FOR NAVIGATION

Areas shown in red are a designated Asset Protection Zone (APZ). Areas in orange
are a Bushfire Moderation Zone (BMZ) and areas in light yellow/beige are a Land
Management Zone (LMZ). The aim of the APZ is 'To provide the highest level of
localised protection to human life and property and key community assets. The goal of fuel
treatment is to reduce radiant heat and ember attack in the event of a bushfire' (DEPI, 2012).
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The aim of the BMZ is 'To reduce the speed and intensity of bushfires. This zone
complements the APZ in that the use of planned burning in the BMZ is designed to protect
nearby assets, particularly from ember spotting during a bushfire' (DEPI, 2012).
The LMZ has the following thee main aims:
• 'bushfire protection outcomes by reducing the overall fuel and bushfire hazard in the
landscape;
• ecological resilience through appropriate fire regimes', and
• 'management of the land for particular values including forest regeneration and
protection of water catchments at a landscape level' (DEPI, 201).

5.2.

Landscape risk

5.2.1.

Clause 13.05 Bushfire

Clause 13.05 Bushfire in the State Planning and Policy Framework (SPPF) has the
objective of assisting community resilience to bushfire. 'Overarching strategies' to
achieve the objective are to prioritise the protection of human life over other policy
considerations in planning and decision-making in areas at risk from bushfire, and,
where appropriate, to apply the precautionary principle when assessing risk.
It is considered that it is appropriate to apply the precautionary approach in this
instance. The site, whilst not in an extreme risk location, is nevertheless in a highrisk landscape.
Clause 13.05 stipulates four key strategies for bushfire. Comment on these in
relation to the development proposal is provided in Appendix 1. The strategies of
most relevance are the development control strategies that only permit new
development where:
• 'The risk to human life, property and community infrastructure from bushfire can be
reduced to an acceptable level;
• Bushfire protection measures, including the siting, design and construction of
buildings, vegetation management, water supply and access and egress can be readily
implemented and managed within the property; and
• The risk to existing residents, property and community infrastructure from bushfire
is not increased' (Mount Alexander Planning Scheme, 2011).
Reducing the risk to an acceptable level is achieved largely by compliance with the
relevant planning (BMO) and building (BPA) controls, however there are some
landscapes in which these controls are considered inadequate and development may
be inappropriate. Such landscapes include those areas of Victoria areas where the
presumptions in the BMO about fuels, weather, topography and resultant fire
behaviour are likely to be exceeded.
The following sections present an argument that development of the site is
appropriate and that an acceptable level of safety can be achieved as required by
Clause 13.05, by complying with BMO, which is achievable.
There is no increased risk to existing residents, property and community
infrastructure associated with the development (although it may increase the amount
of people sheltering in the township in the event of a major bushfire). Arguably by
developing and managing this site, the risk to those properties on the eastern fringes
of Maldon is decreased, by the additional access that would be provided for those
residents to leave to the southeast if required, and by the decreased amount of
17
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unmanaged vegetation (i.e. reduced hazard) that would occur on the eastern margins
of the township.

5.2.2.

CFA Landscape scenarios

To assist in defining those areas where simply achieving compliance with the BMO
standards for defendable space, water and access may not be enough; and additional
protective features should be incorporated into a development proposal or
development should occur at all, four 'landscape scenarios', representing different
risk levels, are described in the CFA publication Planning for Bushfire Victoria:
Guidelines for Meeting Victoria’s Bushfire Planning Requirements (CFA, 2012) (refer
Figure 6).
These four scenarios range from an extreme risk landscape where development is
unlikely to be appropriate to a lower risk, more urbanised site where 'default'
bushfire protection measures in the BMO may be able to be modified whilst still
providing an acceptable degree of safety.
It is considered that the site and surrounding land best accords with one of the two
intermediate risk landscapes, namely 'Scenario A', described as:
Landscape Scenario A
'A landscape consistent with the assumptions in AS3959-2009. A steady state rate of spread
is likely to be achieved. However, the fire is unlikely to expose the development to severe
convective winds. The planning provisions accommodate for this type of landscape' (CFA,
2012).
The site is located in a high-risk landscape where long fire runs through
Woodland/Forest vegetation are possible (refer Map 1, Figure 7 and Figure 8). There
are substantial areas of treed vegetation in the landscape to the south and to a lesser
extent to the east of the site. Whilst the BMO specifically does not provide
dispensation for aspect or direction of fire approach, it is appropriate to note that an
easterly fire approach is not typically associated with extreme fire weather (Long,
2006).
To the north, west and to a lesser extent the south-west, those directions associated
with the highest risk of severe fire weather, the landscape comprises a mosaic of
smaller, non-contiguous patches of Woodland/Forest interspersed with more open,
cleared areas of agriculture, low density or semi-rural development and associated
non-vegetated or low threat areas including roads and cultivated gardens. The more
urbanised township areas of Maldon further to the west and north (approximately
1km away) provide a significant low threat landscape buffer for the site.
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Figure 6 - CFA Landscape Risk Scenarios (CFA, 2012)
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© 2013 Google & 2014 Digital Globe

Figure 7 - Landscape around the site (shown in red outline, blue outline shows the 10km
zone around the site).

© 2013 Google & 2014 Digital Globe

Figure 8 - The wider landscape extending 10km and 20km around the site (10km zone is
shown in blue outline, 20km zone is shown in white outline).
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5.2.3.

Applicability of BMO presumptions

Whilst bushfire behaviour under extreme fire weather conditions could be associated
with severe winds and generate significant ember attack on buildings at this site, it is
considered unlikely to be beyond the BMO presumptions for vegetation, fuels,
topography and fire weather; and therefore the BMO/AS 3959-2009 design
parameters are appropriate for development of the site. This section examines the
key factors underpinning that conclusion.
Vegetation and Fuels:
Section 4.2 identifies the applicability of the BMO
presumptions about vegetation and fuels, concluding that within the 150m
assessment zone a Woodland classification and commensurate steady state fuel loads
is appropriate. Whilst in the wider landscape long fire runs are possible, including
patches of treed vegetation that may more appropriately accord with a Forest
classification, fuels are unlikely to exceed the BMO fuel load presumptions for
Forest. It is, therefore, considered appropriate for development to respond to the
Woodland within the 150m assessment zone.
Topography: Section 4.3 identifies that the topography around the study area is
benign, and is not considered to be a significant risk factor that would lead to
bushfire behaviour beyond BMO parameters.
Fire weather: An examination of fire weather conditions (represented by FFDI data
analysis) was undertaken to assess the appropriateness of BMO presumptions about
fire weather.
The BMO uses a Forest Fire Danger Index (FFDI) of 120 to set the benchmark
conditions for building survivability (DTPLI, 2013). The FFDI is used to represent
the level of bushfire threat on a given day based on a set of fuel and weather
conditions (Noble et al., 1980). The FFDI is most commonly used by fire services to
forecast bushfire threat and predict potential fire behaviour, which is then used to
undertake operational planning and preparedness. The CFA also use the FFDI to
issue fire warnings to communities, scaling the FFDI into a set of Fire Danger Ratings
(FDRs) that correspond with the level of threat (refer Table 1).
Applying the appropriate FFDI is an important input to calculating radiant heat flux
exposure, and hence the commensurate extent of defendable space that will be
required to reduce radiant heat impacts to an acceptable level. The effect of altering
the FFDI on defendable space distances is shown in Figure 9, for a BAL-12.5
construction standard5 in relation to Woodland on flat or upslope land.

Figure 9 - Effect of FFDI on total defendable space for BAL-12.5 construction, in relation to
Woodland on flat or upslope land.
5

Note that distances shown are when radiant heat flux reaches 12.5kW/m
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The weather conditions used to reach a FFDI of 120 in the BMO are an ambient
temperature of 40°C, relative humidity of 9% and wind speed of 56km/h (DTPLI,
2013). These presumptions represent a 'one size fits all' model of extreme fire
weather conditions for the state, based on Ash Wednesday and exceeded for periods
of time at some locations on Black Saturday. It is important to note that they are not
necessarily the worst case conditions for any particular location.
As shown in Table 1 an FFDI of 120 as presumed in the BMO, correlates to an FDR
well into Code Red. By means of comparison, an FFDI of 100 is applied by AS 39592009 in Bushfire Prone Areas (BPAs) as the bushfire threat is expected to be less in
BPAs than in BMO areas6.
Table 1 - FFDIs and the associated FDRs (CFA, 2009b).
Forest Fire Danger Index

Fire Danger Rating

0-11

Low-Moderate

12-24

High

25-49

Very high

50-74

Severe

75-99

Extreme

100+

Code Red

The choice of weather conditions determines both the potential severity of a bushfire
event and the return interval (likelihood) of those weather conditions occurring. The
higher the FFDI, the less likely those conditions are to occur; however if they were to
occur, the more severe a bushfire would be on that day (all other things being equal).
Terramatrix has analysed the applicability of the BMO default FFDI 120, to the
Maldon area. The analysis is based on Bureau of Meteorology (BOM) data from
three automatic weather stations (AWSs) located nearest to the study area, Bendigo
Airport (36km to the northeast of Maldon), Maryborough (30km to the west of
Maldon) and Castlemaine Prison (18km to the southeast of Maldon).
Table 2 - Summary of FFDI analysis for the three AWSs closest to Maldon.
Castlemaine
Synotptic Station
Bendigo Airport
Maryborough
Prison
Date from which the data for the
FFDI analysis was available
Total no. of days
Number of days FFDI>120
Number of days FFDI>120 as a
% of all days

Fire Danger Rating
Low-Moderate
High
Very High
Severe
Extreme
Code Red

Jan 1998

Oct 1987

Jan 1986

7,675
0

9,135
0

9,542
4

0.0%

0.0%

0.042%

4,719
2,007
844
95
9
1

Number of days
6,543
1,916
584
79
13
0

7,625
1,580
307
20
2
8

The analysis summarised in
6

Note that the BMO applies to those areas of the BPA at highest risk of bushfire.
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Table 2 shows that days with an FFDI above 120 are rare, but do occur. Note that the
analysis is limited to days on which all the required inputs to calculate the FFDI are
available.
Whilst the available data period is not long enough to provide information on
historic weather cycles or trends, the data does, however, include periods of
prolonged drought and the worst ever fire day in Victoria’s recorded history (i.e.
Black Saturday on the 7th of February 2009). An FFDI above 120 was recorded on a
total of only 4 days across the three stations as shown in Figure 10. It is interesting to
note that there are no records of Maryborough exceeding an FFDI of 1007, and that
on Black Saturday none of the three selected AWSs recorded an FFDI exceeding 120.

Figure 10 - Days when the FFDI was greater than or equal to 100.

Terramatrix considers the analysis supports the appropriateness of the BMO default
weather presumptions, including applying an FFDI of 120, for the Maldon area. It
should be noted that the default FFDI does not necessarily represent actual worstcase bushfire weather conditions for a site, but rather a benchmark standard,
representative of extreme bushfire weather for a site or area.

5.3.

Mechanisms of bushfire attack

Likely bushfire attack mechanisms and their possible implications for the site are
briefly discussed in this section.

5.3.1.

Ember attack

Ember attack is the most common cause of house loss during bushfires. Ember
attack occurs when small burning twigs, leaves and bark are carried by the wind,
7

Although the recording period does not include the 14th January 1985, the day of the AvocaMaryborough fire.
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and land on and around the building. If they land on combustible surfaces they can
cause an ignition that can spread to the whole building. Embers can enter gaps as
small as 1.8mm (CFA, 2012).
Due to the presence of stringybark Eucalypts in the vegetation around the site,
severe ember attack is possible, especially in a large, landscape scale bushfire when
embers and burning materials could be lofted by wind and land hundreds of meters
in advance of a fire front. The Loddon Mallee RSFMP identifies Box and Ironbark
forest and woodland in the region has a Moderate to High rating for 'Spotting and
ember potential' (Loddon Mallee RSFMP, 2011).
Under unpredictable and variable bushfire wind conditions, such ember attack may
be possible from all directions, generating local ignitions around the site before a
recognisable fire front impacted. However the AS 3959-2009 BAL construction
standards are invoked in the BMO, and presumed to provide sufficient protection
from ember attack.

5.3.2.

Flame contact and radiant heat

Radiant heat is the heat generated by burning materials. It is the most common
cause of death in bushfires (CFA, 2012), particularly of people caught in the open by
the fire front. Radiant heat and flame contact present a risk to buildings according to
the level of radiant heat exposure, as well as the time over which this exposure
occurs (Leonard and Bowditch, 2003). Radiant heat can cause combustible surfaces
to ignite without direct flame or ember contact, crack and break windows and dry
out building materials ahead of an advancing bushfire, making them more readily
combustible (CFA, 2012).
The site assessment process in the BMO is applied to determine how far away from
unmanaged vegetation a building needs to be to receive less than a certain level of
radiant heat (e.g. a building constructed to BAL-19 has been designed to withstand a
radiant heat flux of 19 kW/m2). This analysis is used to determine the most
appropriate combination of Defendable Space and BAL construction standard for a
building.
As assessed in Section 5.2, it is considered that the BMO design parameters are
commensurate with the bushfire risk to this site and accordingly if buildings are
sufficiently separated from the hazard by compliant defendable space they should
not be subjected to significant levels of radiant heat or any flame contact.
Convective heat can also contribute to the likelihood of ignition of a combustible
material. Convective heating of dwellings is included in the HILI model (House
Ignition Likelihood Index) (Tolhurst and Howlett, 2003). However, in HILI,
convective heat impact on dwellings is only considered to be significant on slopes in
excess of 40˚. AS 3959-2009 considers convective heat may become a significant
factor only when slopes exceed 30˚ (Standards Australia, 2009).

5.3.3.

Wind

Wind has the potential to increase a building’s vulnerability to other mechanisms of
bushfire attack. Severe and unpredictable winds, atypical of local weather
conditions, can accompany bushfires and cause failure of the building structure,
allowing ember entry onto combustible surfaces. It can also cause trees and branches
to fall, breaking windows, and damaging roofs. In post fire research into the
Victorian 2009 fires, for 13% of surveyed houses wind was identified as a mechanism
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that contributed to compromising the structure in addition to fire (Leonard et. al.,
2009).
However extreme winds and wind effects including eddy currents and channeling,
which may damage dwellings in exposed locations such as on or near ridge lines, are
more likely in steeper and more highly variable terrain than that which occurs
around the study area (Sharples et al., 2010).
Extreme winds have also been experienced in situations where convective columns
develop in association with a large bushfire. Whilst the prerequisites for convection
column-driven bushfires have not been quantified they are considered to require
long runs of fire through heavy fuel loads, over rugged terrain with steep slopes
under extreme fire weather. Tolhurst (2009) provides a description of this sort of fire
behaviour on Black Saturday.
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6.

Planning and design response

6.1.

BMO compliance

This section identifies measures that would be required to comply with Clause 44.06
Bushfire Management Overlay (BMO) and associated key provisions of Clause 52.47
Bushfire protection: planning requirements.
Specific objectives, standards, mandatory standards and decision guidelines are set
out in Clause 52.47 (Mount Alexander Planning Scheme, 2013a).
•
Objectives describe the desired outcome to be achieved in a completed
development;
•
Standards specify the requirements to meet the objectives. A standard should
normally be met but if an alternative design solution can be shown to meet
the objective it may be considered;
•
Mandatory Standards must be met and alternative design solution must not
be considered; and
•
Decision Guidelines specify matters that the responsible authority must
consider in assessing and deciding upon an application.

6.1.1.

Location, layout and siting

Standard BF3 requires that development avoid locations where the risk to life,
property and community infrastructure from bushfire cannot be reduced to an
acceptable level through bushfire protection measures.
As identified in Section 5, the study area has the potential to be impacted by a large
bushfire, given its location adjacent to hazardous vegetation. Under severe fire
weather conditions bushfires in this landscape are likely to spread and grow in size
quickly, but given the relatively low fuel nature of the vegetation, the flat to
undulating topography and arguably, the location of the hazard being generally to
the south and east of the site, it is considered that their impact on future dwellings
could be reduced to an acceptable level through bushfire protection measures as
provided for in the BMO.

6.1.2.

Defendable space and BAL construction standards

The development is required to be setback from areas of classified vegetation to
create 'defendable space'. The minimum requirement in the BMO for subdivisions of
10 or more allotments is the defendable space distance required for a BAL-19
construction standard as per Table 1 in Clause 52.47.
The Defendable Space is an area of land around a building where vegetation is
modified and managed to reduce the effects of flame contact and radiant heat
associated with a bushfire (CFA, 2012). It is also the minimum distance a building
must be setback from classified vegetation. Defendable space usually consists of two
discrete zones, the Inner and Outer Zones. The Inner Zone is the area immediately
around the building, extending from the building facade (excluding eaves) to the
Outer Zone. It aims to:
• 'Reduce radiant heat on a building through the reduction of fire intensity to a level
where the building is unlikely to be ignited during the passage of a fire;
• Eliminate direct flame contact of the building from the outer protection zone or the
unmodified vegetation; and
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•

Reduce ember attack on the building by reducing the amount of potential fire brands
(embers)' (CFA, 2012).

The Outer Zone extends from the Inner Zone to the unmanaged vegetation. The aim
of this zone is to substantially decrease the intensity of an approaching fire and
restrict the pathway to crown fuels (CFA, 2012). Vegetation management
prescriptions for the Inner and Outer Zones are provided in Appendix 3.
As identified in Section 4.2, Terramatrix considers that Woodland defendable space
is appropriate, for which a BAL-12.5 would require 50m to 72m of total defendable
space depending on the applicable slope class. Applicable BAL-19 and BAL-12.5
Inner and Outer Zone defendable space distances for Woodland, from Table 1 of
Clause 52.47, are provided in Table 3.
Map 5 shows the extent of the anticipated Woodland defendable space setbacks for
the development proposal. A precautionary approach has been taken by applying
the '>5˚ to 10˚ Downslope' slope class distances to all building envelopes.
Table 3 - Potentially applicable Woodland defendable space distances (Mount Alexander
Planning Scheme 2013a).

Defendable Space distance (m)

BAL
construction
standard

BAL-12.5

BAL-19

6.1.3.

Slope class

Inner
Zone

Outer
Zone

TOTAL

Flat/Upslope

33

17

50

>0˚ to 5˚ Downslope

41

19

60

>5˚ to 10˚ Downslope

50

22

72

Flat/Upslope

24

13

37

>0 to 50 Downslope

29

16

45

>5˚ to 10˚ Downslope

37

18

55

Water supply

The objective for water supply under the BMO is 'To ensure the provision and adequate
supply of water to facilitate fire fighting and property protection during and after the passage
of a bushfire' (Mount Alexander Planning Scheme, 2013a). Minimum CFA water
requirements are based on property size, the type of land use, existence of a reliable
reticulated supply and proximity to a hydrant (CFA, 2012).
Given the proposed lots sizes and the fact that a reticulated supply8 could not be
guaranteed in the event of a bushfire, a 10,000L minimum static water supply shoul
be provided for all lots. The tank would need to be located within 60m of dwellings
and positioned so that a CFA tanker could get within 4m of the outlet. Other
requirements apply, including for pipework and signage. Refer to the CFA Planning
for Bushfire guidelines for further detail (CFA, 2012).

8

Terramatrix is not aware if a reticulated supply is proposed for the development.
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6.1.4.

Access and egress

The relevant access objective is 'To ensure that safe access is provided for emergency and
other vehicles at all times' (Mount Alexander Planning Scheme, 2013a).
CFA requirements include specifications for road widths and lengths, surfacing, and
maximum gradient and curves that the current development proposal is likely to be
able to comply with. Driveways must also:
• Be designed, constructed and maintained for a load limit of at least 15t and be
of all-weather construction;
• Provide a minimum trafficable width of 3.5m and be substantially clear of
encroachments for at least 0.5m on each side; and
• Be clear of encroachments at least 4m vertically.
The CFA Planning for Bushfire guidelines provide further detail on access
requirements (CFA, 2012). Note also the requirement for CFA tanker access to
within 4m of the static water supply outlets. The development should also comply
with additional guidance on access provided in Preferred requirements: Water supplies
and access for subdivisions in Rural Zones (CFA, 2006).

6.1.5.

Implementation of bushfire protection measures

Clause 52.47 requires, and the CFA need to be assured, that all bushfire protection
measures associated with the site, can be practically implemented and maintained in
conjunction with the ongoing use of the land and that they do not increase the
bushfire risk to the proposed development or the adjacent area.
All required bushfire protection measures have to be implemented and cannot be
substituted for other measures such as private bushfire shelters, community shelters
and the presence of other places of last resort.
If the rezoning and development is deemed appropriate and agreement can be
reached about the extent of vegetation management (defendable space) there should
be no obstacle to compliance with this objective.

6.2.

Comment on development proposal

Due to the short time period available for production of this report only a
preliminary review of the Bushfire Assessment (and Net Gain Analysis) (dated
October 2012) and the subsequent 'Revisions to Bushfire Development Plan' (dated 7
November 2013) prepared by Practical Ecology Pty. Ltd. has been undertaken.
Notwithstanding, in general Terramatrix has no significant issues with the 'Bushfire
Assessment and Net Gain Analysis' or the subsequent 'Revisions to Bushfire
Development Plan'. The proposed siting and layout enables clustering of defendable
space to, as far as practical, reduce fuels over a consolidated, shared, defendable
space area. Provision of two access/egress routes is achieved for most lots, providing
an alternative option if one route is blocked. Egress to Maldon can be mostly away
from the direction of the hazard, although this only of benefit if there is a safe place
to leave to.
It is noted that a Neighbourhood Safer Place (NSP) - Place of Last Resort, is
designated for the Maldon township, located at the Bill Woodfull Recreation Reserve
approximately 3km from the site by road (Maldon Community Information Guide,
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2012). It is important to note, however that NSPs are not necessarily safe places to be
in the event of a major bushfire and no facilities may be available for sheltering there.
Terramatrix considers that the design of BMO places a deal of emphasis on achieving
defendable space, water and access standards for emergency services. This focus on
compliance with development design features, does not reflect the fire serves current
messaging which emphasises the need to leave early before a fire threatens. The
concept of defendable space is really intended to apply in conjunction with active
defence of a building (i.e. monitoring and patrolling around the building to
extinguish any spot fires or ember ignitions). Although increased setbacks from
hazardous vegetation are associated with increased building survival, it is perhaps
incongruous to place emphasis on achieving as much defendable space as possible.
At least equivalent attention should be focussed on ensuring occupants in new
developments can safely leave and have a safe place to leave to, in the event of high
risk days or fire in the surrounding landscape.
It is not clear what the defendable space setback distances proposed in the revised
development plan (7/11/13) are based on, other than an attempt to increase the
extent of Outer Zone vegetation management in response to the proposed condition
of the CFA for Outer Zone defendable space extending, beyond the default distances
in Table 1 of Clause 52.47, to all lot boundaries.
The actual defendable space setbacks required by Table 1 Clause 42.47 are shown for
a potential building envelope on each site in Map 5. As a precautionary approach
the setbacks shown, assume an effective slope class of '>5˚ to 10˚ Downslope' for all
proposed building envelopes. It may be possible to reduce the defendable space for
some lots based on the effective slope applicable to that particular lot.
All proposed lots, with the possible exception of Lots 23 and 24 along the southwest
boundary of the site and Lots 32 and 33 near the northeast corner, appear able to
achieve a viable building envelope (shown as a 20m x 20m area), with defendable
space contained wholly within the boundaries of the overall site, for a BAL-19 or a
BAL-12.5 construction standard.
If the landscape risk is commensurate with the assumptions in the BMO, as
Terramatrix considers is the case, there is no compelling reason to require more than
BAL-12.5 defendable space for future dwellings. Slightly increased protection
should be achieved by simplifying the arrangement of defendable space between
buildings and lot boundaries, by stipulating all land generally to the west of the
envelopes is managed to Inner Zone standard to the southwest and northwest
boundaries of the site.
This should not have any appreciable increased loss of biodiversity but will eliminate
the complexity of the defendable space areas and maximise the amount of low threat
vegetation within the subdivision.
If a more precautionary approach deemed appropriate, then an additional bushfire
protection measure would be to stipulate BAL-12.5 defendable space, but with BAL19 construction. This would not result in any increased vegetation loss beyond BAL12.5 distances. The resulting defendable space would be close to achieving
compliance with a BAL-19 construction standard in response to Forest vegetation
and fuel loads (as opposed to Woodland) i.e. BAL-12.5 in Woodland vegetation
requires 72m total defendable space, BAL-19 in relation to Forest vegetation requires
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76m of total defendable space9.
This would be a precaution against areas of
Woodland having heavier fuel loads than anticipated.

Map 5 - Defendable space implications of the development proposal.

9

Both distances are for the slope class of 'Downslope >5˚ to 10˚'.
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7.

Conclusion

The study area has the potential to be impacted by a large bushfire, given its location
adjacent to hazardous vegetation. Bushfires in this landscape are likely to spread
and grow in size quickly and could significantly impact the site.
However, whilst bushfire behaviour under extreme fire weather conditions could be
associated with severe winds and generate significant ember attack on buildings at
this site, it is considered unlikely to be beyond the BMO presumptions for
vegetation, fuels, topography and fire weather; and therefore the BMO/AS 3959-2009
design parameters are appropriate for development of the site.
Given the relatively low fuel hazard of the vegetation, the flat to undulating
topography the impact on future dwellings should be able to be reduced to an
acceptable level through compliance with the bushfire protection measures
stipulated in Clause 52.47.
If uncertainty exists about likely bushfire behaviour and/or a more precautionary
approach is required, stipulating BAL-19 construction for all future buildings but
with BAL-12.5 Woodland defendable space, would result in the development almost
achieving the BAL-19 defendable space for Forest vegetation and fuels.
Increased vegetation and fuel management of surrounding public land should not be
required.
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Appendix 1 - Bushfire planning and building controls
State Planning Policy Framework (SPPF)
Clause 13.05 of the SPPF deals with bushfire. It has the objective of assisting
community resilience to bushfire. 'Overarching strategies' to achieve the objective
are to prioritise the protection of human life over other policy considerations in
planning and decision-making in areas at risk from bushfire, and, where appropriate,
to apply the precautionary principle when assessing risk (Mount Alexander Planning
Scheme, 2011). Four key strategies are also described.
The four key strategies described in this clause, and a summary of, or reference to
where this report details, an assessment of the development proposal against those
four strategies, is provided below.
1.
Bushfire hazard identification and risk assessment strategies
Apply the best available science to identify vegetation, topographic and climatic
conditions that create a bushfire hazard.
Vegetation, topography and climate have been assessed in this report using the best
available science.
Assess the risk to life, property and community infrastructure from bushfire at a
regional, municipal and local scale.
An assessment at these scales is detailed in section 5.2.
Identify in planning schemes areas where the bushfire hazard requires that:
• Consideration needs to be given to the location, design and construction of
new development and the implementation of bushfire protection measures.
• Development should not proceed unless the risk to life and property from
bushfire can be reduced to an acceptable level.
Outside the scope of this report.
2.
Strategic and settlement planning strategies
Ensure that strategic and settlement planning assists with strengthening community
resilience to bushfire.
This strategy is somewhat outside the scope of this report, which deals with a single
development proposal, however, Section 5 and 6 identify that the proposal will not
increase the risk to the existing community and arguably may assist to decrease it
and increase community resilience, by managing some of the vegetation hazard to
the south-southeast of Maldon and providing locally improved access and egress.
Consult with the relevant fire authority early in the strategic and settlement plan
making process and implement appropriate bushfire protection measures.
Council and the proponent have consulted with and responded to the CFA.
Ensure that planning to create or expand a settlement in an area at risk from
bushfire:
• Addresses the risk at both the local and broader context.
Refer to section 5 of this report.
• Reduces the risk to future residents, property and community infrastructure
from bushfire to an acceptable level.
Can be achieved by compliance with the BMO.
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Ensures any biodiversity and environmental objectives specified in the
planning scheme are compatible with planned bushfire protection measures.
Outside the scope of this report.
• Ensures the risk to existing residents, property and community infrastructure
from bushfire will not increase as a result of future land use and
development.
As discussed in Section 5, it is considered that there is no increased risk.
• Ensures future residents can readily implement and manage bushfire
protection measures within their own properties.
As discussed in Section 6, it is considered that all bushfire protection measures can
be readily implemented.
•

3.
Planning scheme implementation strategies
Specify in planning schemes the requirements and standards for assessing whether
the risk to a proposed development from bushfire is acceptable and the conditions
under which new development may be permitted.
This strategy is not relevant to this assessment, however it is considered that
appropriate specifications are provided in the BMO and associated Clause 52.47. It
is considered that Clause 22.14 Wildfire Management Policy needs review.
Ensure that planning schemes, in particular the Municipal Strategic Statement,
Local Planning Policies and zones applying to land, provide for use and
development of land in a manner compatible with the risk from bushfire.
This strategy is not relevant to this assessment.
Ensure that planning schemes support bushfire management and prevention and
emergency services actions and activities.
This strategy is not relevant to this assessment.
Ensure that planning schemes do not prevent the creation of required defendable
space around existing development through the removal and management of
vegetation.
This strategy is not relevant to this assessment.
4.
Development control strategies
In areas identified in the planning scheme as being affected by the bushfire hazard,
require a site-based assessment to be undertaken to identify appropriate bushfire
protection measures for development that has the potential to put people, property
or community infrastructure at risk from bushfire.
This report comprises such an assessment, and provides brief comments on the
proponents assessment and conclusions in Section 6.
Only permit new development where:
• The risk to human life, property and community infrastructure from bushfire
can be reduced to an acceptable level.
This report concludes the risk can be reduced to an acceptable level.
• Bushfire protection measures, including the siting, design and construction of
buildings, vegetation management, water supply and access and egress can
be readily implemented and managed within the property.
It is considered this can be achieved.
• The risk to existing residents, property and community infrastructure from
bushfire is not increased.
The risk will not be increased.
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When assessing a planning permit application for a single dwelling in an established
urban or township residential area, consider the need for a localised response to the
bushfire risk and consider any relevant existing or planned State or local bushfire
management and prevention actions that may affect the level of on-site response
needed.
All relevant state, regional and local bushfire plans and actions that may affect, or be
affected by the development proposal, have been identified and responded to as
appropriate in this report.

Local Planning Policy Framework
Clause 22.14 Wildfire Management in the Mount Alexander Planning Scheme applies to
developments in the Farming Zone, Rural Living Zone and Low Density Residential
Zone with the objectives of:
• 'To ensure that new land use and development does not increase the level of fire risk.
• To ensure that new land use and development includes adequate fire protection
• measures' (Mount Alexander Planning Scheme, 2006).
The policy provides guidance and detail on standards for access, water supply,
building construction as well as 'Fuel Modified Buffer Zone' distances for around
building envelopes. The policy is somewhat outdated and should be reviewed.

Bushfire Management Overlay (BMO)
The BMO is used to guide the development of land in areas of high bushfire hazard.
It requires consideration of the location, design and construction of development and
the implementation of bushfire protection measures.
The BMO applies to treed patches of vegetation larger than 4ha is size, and land
extending 150m around those patches. This distance is based on research into house
loss from bushfires which found that 92% of house loss occurs within 150m of the
bushfire hazard (DTPLI, 2013).
The BMO coverage is based on statewide bushfire hazard data, which recognises
three hazard levels:
• Bushfire Hazard Level Low (BHL Low):
Areas where the extent,
configuration and/or management of vegetation means there is low potential
for bushfire spread. Neither the BPA or BMO apply to these areas, and there
is no planning or building response required for bushfire purposes.
• Bushfire Hazard Level 1 (BHL1): Areas of moderate bushfire hazard with
head fire intensity modelled to be between 4,000kW/m and 30,000kW/m.
There is a building response only to bushfire in these areas via designation as
Bushfire Prone Areas (refer Section 5.4 below).
• Bushfire Hazard Level 2 (BHL2): Areas with the most significant bushfire
hazard where the intensity is modelled to be 30,000kW/m or more. These are
designated BMO areas requiring both a planning and building response for
bushfire safety (DTPLI, 2013).
The purposes of the BMO include:
• 'To assist to strengthen community resilience to bushfire.
• To identify areas where the bushfire hazard requires specified bushfire protection
measures for subdivision and buildings and works to be implemented.
• To ensure that the location, design and construction of development considers the
need to implement bushfire protection measures.
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•

To ensure development does not proceed unless the risk to life and property from
bushfire can be reduced to an acceptable level' (Mount Alexander Planning
Scheme, 2013b).

Matters to be considered in the BMO include:
• Location, layout and siting;
• Building construction and defendable space;
• Water supply and access; and
• Implementation of bushfire protection measures.

Bushfire Prone Area (BPA)
The whole site is within a designated Bushfire Prone Area (BPA). BPAs are those
areas subject to or likely to be subject to bushfires, as determined by the Minister for
Planning. Those areas of highest bushfire risk within the BPA are designated as
BMO areas.
The Building Regulations 2006, through application of the Building Code of
Australia, apply bushfire protection standards for building works in designated
BPAs. A minimum construction standard applies to all new buildings in a BPA.
Buildings must be constructed to a minimum BAL-12.5, or higher as determined by a
site assessment or planning scheme requirement.
A BAL is a means of measuring the severity of a building’s potential exposure to
ember attack, radiant heat and direct flame contact. There are six BALs that form part
of AS 3959-2009 (Standards Australia, 2009). The level of risk and expected fire
outcomes at each BAL are explained in Appendix Two, Table 4.
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Appendix 2 - BAL construction standards
Table 4 - Bushfire Attack Levels (BALs) explained (derived from AS 3959-2009, Standards,
Australia, 2009b).

Bushfire
Attack
Level
(BAL)

Risk Level

BAL-12.5

BAL-19

BAL-29

BAL-40

BAL- FZ
(i.e. Flame
Zone)

Comment

No
specification.

At 4kW/m2 pain to
humans after 10 to 20
seconds exposure. Critical
conditions at 10kW/m2
and pain to humans after 3
seconds. Considered to be
life threatening within 1
minute exposure in
protective equipment.

LOW: There is risk of

A radiant heat
flux not greater
than 12.5
kW/m2

At 12.5kW/m2 standard
float glass could fail and
some timbers can ignite
with prolonged exposure
and piloted ignition.

MODERATE: There is a

A radiant heat
flux not greater
than 19 kW/m2

At 19kW/m2 screened
float glass could fail.

HIGH: There is an

A radiant heat
flux not greater
than 29 kW/m2

At 29kW/m2 ignition of
most timbers without
piloted ignition after 3
minutes exposure.
Toughened glass could
fail.

VERY HIGH: There is a

A radiant heat
flux not greater
than 40 kW/m2

At 42kW/m2 ignition of
cotton fabric after 5
seconds exposure (without
piloted ignition).

EXTREME: There is an

A radiant heat
flux greater
than 40 kW/m2

At 45kW/m2 ignition of
timber in 20 seconds
(without piloted ignition).

VERY LOW: There is

BAL-Low

Construction
elements are
expected to be
exposed to…

insufficient risk to warrant
any specific construction
requirements but there is
still some risk.

ember attack.

risk of ember attack and
burning debris ignited by
windborne embers and a
likelihood of exposure to
radiant heat.
increased risk of ember
attack and burning debris
ignited by windborne
embers and a likelihood of
exposure to an increased
level of radiant heat.
much increased risk of
ember attack and burning
debris ignited by
windborne embers, a
likelihood of exposure to a
high level of radiant heat
and some likelihood of
direct exposure to flames
from the fire front.
extremely high risk of
ember attack and a
likelihood of exposure to
an extreme level of radiant
heat and direct exposure to
flames from the fire front.
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Appendix 3 - Defendable space vegetation management
standards
Table 5 - Vegetation management standards for the Inner and Outer Zone (CFA, 2012).

Zone

Requirement
Within 10 metres of a building, flammable objects
such as plants, mulches and fences must not be
located close to the vulnerable parts of the building
such as windows, decks and eaves.
Trees must not overhang the roofline of the
building, touch walls or other elements of a
building.

Inner Zone

Grass must be no more than 5cm in height. All
leaves and vegetation debris must be removed at
regular intervals.
Shrubs should not be planted under trees and must
be separated by at least 1.5 times their mature
height.
Plants greater than 10cm in height at maturity must
not be placed directly in front of a window or other
glass feature.
Tree canopy separation of 2m and overall canopy
cover of no more than 15% at maturity.
Tree branches below 2m from ground level must be
removed.
Grass must be no more than 10cm in height and
leaf and other debris mowed, slashed or mulched.
Shrubs and/or trees must not form a continuous
canopy with unmanaged fuels.

Outer Zone

Tree branches below 2m from ground level must be
removed.
Trees may touch each other with an overall canopy
cover of no more than 30% at maturity.
Shrubs must be in clumps of no greater than 10m2,
which are separated from each other by at least
10m.

Inner Zone and Outer Zone

Non-flammable features such as tennis courts,
swimming pools, dams, patios, driveways or paths
should be incorporated into the proposal,
especially on the northern and western sides of the
proposed building.
Features with high flammability such as doormats
and firewood stacks should not be located near the
structure.
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