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1. Introduction 
Terramatrix Pty. Ltd. was commissioned by VicRoads and Mornington Peninsula Shire 
Council (MPSC) to advise on appropriate fire management works by developing a Fire 
Management Plan (FMP) for the Mornington Peninsula freeway reserve corridor between 
Melbourne Road, Blairgowrie and Truemans Road, Tootgarook (hereafter referred to as the 
MPFR). 
 
The purpose of this FMP is to assess the nature and level of bushfire risk and to identify 
actions to mitigate the risk to the adjoining properties and general community, whilst 
minimising adverse impacts on the environment. 
 
The FMP provides: 

1) Fire management objectives for the MPFR; 
2) A brief description of the MPFR, including environmental, social and economic 

values; 
3) An outline of current fire management planning and works documents relevant to 

the MPFR; 
4) A risk analysis that considers potential fire behaviour within the MPFR, and its 

impact on life safety, buildings and biodiversity within and beyond the reserve; and 
5) Management strategies and recommended actions to mitigate the bushfire risk. 

 
While this FMP focuses on the fire risk, there are broader land management issues in which 
fire is one consideration. 
 
This FMP will be applied over a five year period from 2012 to 2016. It will be reviewed 
internally after the first year to ensure that the works outlined in this plan have been or are 
scheduled to be implemented. 
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2. Methodology outline 
A summary of the methodology is provided in this section. A detailed methodology can be 
found in the Appendix, which provides a full explanation of the site assessment, modelling 
and analytical steps undertaken. 
 
The approach taken in this investigation is consistent with the Australian/New Zealand 
standard for risk management (AS/NZS ISO 31000:2009 Risk management – Principles and 
guidelines) (Standards Australia and Standards New Zealand, 2009) and includes the 
following steps: 
 

1) Determine fire management objectives; 
2) Identify existing controls (including fuel management, water supply and access); 
3) Identify and assess elements of hazard, exposure and vulnerability that contribute to 

the bushfire risk at the MPFR;  
4) Set parameters for the risk analysis, including weather conditions to be used in a test 

fire; 
5) Assess the residual risk in the context of the agreed test fire weather conditions; and 
6) Identify additional or enhanced controls necessary to mitigate the bushfire risk. 
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3. Fire management objectives 
VicRoads and MPSC have statutory fire prevention obligations as land managers under 
Section 43 of the Country Fire Authority Act 1958: 
 
‘In the country area of Victoria it is the duty of every municipality and public authority to take all 
practicable steps (including burning) to prevent the occurrence of fires on, and minimise the danger 
of the spread of fires on or from (a) any land vested in it or under its control or management and (b) 
any road under its care and management’ 
 
The following objectives guided the direction of the FMP. 
 

1) No person should be killed or suffer serious injury in fire; 
2) No potential for flame or radiant heat ignition of houses and other key assets; 
3) No unplanned fires within the reserve; 
4) Biodiversity is maintained; 
5) Responsible authorities and residents understand their shared responsibility and 

work cooperatively; and 
6) Potential impacts are identified and referred to appropriate authorities. 
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4. Reserve description 
 
4.1 Overview 
VicRoads own and manage parcels of land on the Mornington Peninsula reserved for a 
possible extension of the Mornington Peninsula freeway (identified by a Public Acquisition 
Overlay (PAO) under clause 45.01 of the Victorian Planning Provisions). There are, 
however, no current plans to construct the freeway.  
 
The MPFR comprises approximately 250 VicRoads-owned properties that run from the 
corner of Penman Street and Melbourne Road, Blairgowrie (near the intersection of 
Canterbury-Jetty Road) to Truemans Road, Tootgarook (see Map 1 for an overview of the 
land owned by VicRoads and MPSC and the PAO). The reserve is approximately 5.5km 
long (west – east) (excluding the private land between Dundas Street and Weeroona Street) 
and is generally less than 200m wide (north – south). 
 
MPSC own some properties located within the PAO and a number of small bushland 
reserves adjacent to it. Weeroona Street Bushland Reserve is located between Weeroona 
Street and Truemans Road, Tootgarook and lies under the PAO. Three adjoining bushland 
reserves also included in the FMP are the Rosina Street Bushland Reserve, Francis Street 
Bushland Reserve and French Street Reserve, Rye (see Map 1). 
 
The MPFR is broken up by a series of local roads, which are bitumen or dirt. A number of 
the dirt roads are closed to vehicles and are better considered as management tracks. 
  
Land use around the VicRoads and MPSC-owned land varies. Residential properties border 
a majority of the reserve. Farmland and larger rural properties are located to the south and 
west of Weeroona Street Bushland Reserve, while a municipal waste disposal centre is 
located to the south of the MPFR on Truemans Road. East of Truemans Road is a large area 
of swampy scrub extending to the southern outskirts of Rosebud. 
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Map 1 - Location of the MPFR illustrating areas owned by VicRoads or MPSC, and the Public Acquisition Overlay (PAO). 
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4.2 Natural environment  
 
4.2.1 Land and vegetation classification 
The Mornington Peninsula falls within the Gippsland Plain Bioregion, which stretches from 
Melbourne to Lakes Entrance (see Map 2). It is characterised by the following features: 
 

• ‘Erodable Tertiary sediments (sandstones and gravels) and Quaternary riverine deposits 
(gravels, silts, sands). 

• Temperate climate with rainfall varying from 500 – 1100 mm, usually higher in winter. 
• Lowland coastal and alluvial plains. 
• Generally flat to undulating terrain. 
• Vegetated in parts with open forest with grassy and herbaceous ground layer with areas of 

Swamp Scrub. 
• Generally below 200 m above sea level while the coastline includes sandy beaches backed by 

dunes and cliffs.’ 
 

(Department of Sustainability and Environment (DSE), 2003a, p. 14) 

 
Map 2 - Location of the Gippsland Plain Bioregion (DSE,2003a, p. 9). 
 
Much of the MPFR is heavily vegetated with a range of small trees and shrubs. In a limited 
number of locations, especially in the French Street Reserve and Weeroona Street Bushland 
Reserve, there are large areas of grassland. 
 
Part of the MPFR contains the Coastal Alkaline Scrub Ecological Vegetation Class (EVC) 
(858), which has a conservation status of vulnerable (see Maps 3 and 4). 
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The Coastal Alkaline Scrub EVC is described as being: 
 
‘Near-coastal, deep calcareous (alkaline) and largely stable sand dunes and swales commonly 
dominated by Moonah (Melaleuca lanceolata ssp. lanceolata). It occurs at low elevations of 20-60 
m above sea level, average annual rainfall is approximately 550-950 mm, and it occurs on a variety of 
geologies and soil types. Low woodland or tall shrubland to 8 m tall, typically with a medium shrub 
layer, small shrub layer and sedges, grasses and herbs in the ground layer.’ 

(DSE, 2004, p. 1) 
 
Other parts of the reserve have been classified as Urban and Paddock Trees (after Sinclair et 
al., 2006). The Urban and Paddock Trees classification is not an EVC, but was mapped by 
Sinclair et al. (2006) to recognise those areas that still had some remnants of indigenous 
vegetation, but had been depleted or modified to a point that no longer warranted an EVC 
status. The remaining indigenous vegetation can still be significant however, and should be 
maintained or improved upon if possible. 
 
Areas defined as Urban and Paddock Trees were those that: 
 
‘…retained some elements of the original flora (usually trees), but:  
 

• Had greater than 75% proportional cover of introduced plant species (weeds and gardens) or 
greater than 50% cover provided by built materials such as pavement, tennis courts, etc. (the 
‘former EVC’ of some such areas may still be apparent); 

• Were severely structurally degraded and would clearly receive a site score of <20% (max 75; 
Parkes, Newell and Cheal, 2003) if assessed; 

• Supported only species-poor regrowth of native species (which may be locally invasive) after 
massive clearing (notably Coast Tea-tree (Leptospermum laevigatum)); and/or 

• Had soils which were recently and substantially disturbed or mulched by agricultural or 
horticultural activities, causing a loss of most lower-storey plants, and a likely loss of 
regeneration potential.’ 

(Sinclair et al., 2006, p. 13). 
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Map 3 - Location of the Coastal Alkaline Scrub EVC and Urban and Paddock Trees: Penman Street to Dundas Street (MPSC dataset). 
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Map 4 - Location of the Coastal Alkaline Scrub EVC and Urban and Paddock Trees: Weeroona Street to Truemans Road (MPSC dataset). 
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4.2.2 Topography and hydrology 
The MPFR is situated on an undulating dune system. These vary from being very gentle 
to large and relatively steep (up to 13°) hills in the Weeroona Street Bushland Reserve. 
 
There are no creeks or other water bodies located within the MPFR. 
 
4.2.3 Significant indigenous flora 
One significant plant community and two significant species of indigenous flora have 
been identified by DSE and MPSC in the MPFR. 
 
Coastal Moonah Woodland  
Coastal Moonah Woodland once covered approximately 12,500ha of the Mornington 
Peninsula, but has now been reduced to less than 1,000ha (DSE, 2003b). This has resulted 
in this community being listed as threatened under the Fauna and Flora Guarantee Act 
1988. It also has its own Action Statement (number 141) (DSE, 2003b). 
 
Moonah (Melaleuca lanceolata subsp. lanceolata) are small trees typically characterised by 
the twisted shapes they make as they age, and range in height from five to ten meters 
(DSE, 2004). Populations are scattered around the Mornington Peninsula, including 
within the MPFR. Other species typically found in Coastal Moonah Woodland are Coast 
Tea-tree (Leptospermum laevigatum), Coast Beard-heath (Leucopogon parviflorus), Thyme 
Rice-flower (Pimelea serpyllifolia ssp. serpyllifolia), Kidney-weed (Dichondra repens) and 
Small-leaved Clematis (Clematis microphylla) (DSE, 2004). A field guide by Moxham et al. 
(2010) provides general information on flora and fauna found within this vegetation 
community. 
 
Coast Helmet Orchid (Corysanthes despectans syn. Corybas despectans) 
The Coast Helmet Orchid is found in limited locations within the MPRF. It is listed as 
vulnerable by the DSE (2005) and as threatened under the Fauna and Flora Guarantee Act 
1988 (Moxham et al., 2010).  
 
Leafy Greenhood (Pterostylis cucullata) 
The Leafy Greenhood is found in isolated pockets throughout the MPFR. It is listed as 
endangered by the DSE, as threatened under the Fauna and Flora Guarantee Act 1988 and 
as vulnerable under the Environmental Protection and Biodiversity Conservation Act 1999 
(DSE, 2005). 
 
4.2.4 Significant weeds 
There are a number of significant weed species found within the MPFR. It should be 
noted that weeds are not just restricted to the MPFR, but are a problem across many 
parts of the Mornington Peninsula. The most prevalent weeds observed within the 
MPFR during the site assessment were Sweet Pittosporum (Pittosporum undulatum), 
Mirror Bush (Coprosma repens), Cotoneaster (Cotoneaster sp.), Myrtle-leaf Milkwort 
(Polygala myrtifolia), English Ivy (Hedera helix), Bridal creeper (Asparagus asparagoides) and 
Wandering Tradescantia (Tradescantia fluminesis). 
 
A list of significant weeds found on the Mornington Peninsula are referenced in the 
Council’s weeds brochure (MPSC, online). 
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4.2.5 Significant indigenous fauna 
Two indigenous animals have been recorded by MPSC within the MPFR. The White-
footed Dunnart (Sminththopsis leucopus) was sighted between Canterbury-Jetty Road and 
Dundas Street. It is listed as threatened under the Fauna and Flora Guarantee Act 1988 
(DSE, 2010). 
 
The other significant animal found between Dundas Street and Truemans Road is the 
Grey Goshawk (Accipiter novaehollandiae). It is also listed as threatened under the Fauna 
and Flora Guarantee Act 1988 (DSE, 2010). 
 

4.3 Social uses of the MPFR 
A majority of the MPFR is heavily vegetated and cannot be used for recreational 
purposes. 
 
There are, however, several pedestrian and vehicle tracks through the reserve, with a 
majority of them being located between Tibir Street, Blairgowrie and Saxon Street, Rye. 
 
There are two large open grassy areas, being the French Street Reserve, Rye and an open 
area at the end of Carboor Street, Tootgarook. 
 

4.4 Assets and economic values 
There are very few built assets located within the MPFR. A low voltage power line runs 
through the MPFR between Canterbury-Jetty Road and Saxon Street, Rye. Low voltage 
power lines also run along the streets bordering and passing through the MPFR. 
 
There are 318 homes adjacent to the MPFR (mapped during the modelling process), and 
approximately another 500 properties within 100m of the MPFR. 
 
The MPFR crosses, or runs parallel to, a number of locally important roads including 
Melbourne Road, Canterbury-Jetty Road, Dundas Street, Weeroona Street and Truemans 
Road. 
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5. Current fire management strategies and plans 
VicRoads are currently reviewing their fire management documentation in line with a 
recommendation from the 2009 Victorian Bushfires Royal Commission. 
 
MPSC have produced a number of documents that discuss fire management and 
mitigation. These are listed below, along with the sections most relevant to the MPFR. 
 
5.1 VicRoads 
 
Vacant Land Assets Management Strategy 
This strategy focuses on how best to manage property and assets not currently part of a 
road network that are the responsibility of the Property Services division within 
VicRoads. It identifies fire as a risk that needs to be managed and incorporates strategies 
to reduce the risk. These include grass-slashing programs, liaising with Municipal Fire 
Prevention Officers and Committees, and physical inspections of properties managed by 
the Property Services division. This document is currently in draft from and is not 
available to the public. 
 
5.2 Mornington Peninsula Shire Council 
 
5.2.1 Mornington Peninsula Shire Strategic Plan 2009-2013 
The strategic plan sets out the ‘big picture’ mission and values of the MPSC, with an 
emphasis on sustainability. There are five strategic goals against which the MPSC has 
listed a number of outcomes they aim to achieve over the time the plan is in effect. A 
number of strategies are being used to achieve each outcome. Fire management and 
community safety are high priorities and feature several times as strategies within the 
five strategic goals. Table 1 provides a list of the most significant strategies that relate to 
the management of bushfire risk of the MPFR. 
 

Strategic Goal 2. Protecting our environment and tackling climate change 
Outcome 2.1 Sustainable natural systems 
Strategy 2.1.2 To put in place effective programs, plans and controls which ensure 
future use and development is comparable with environmental capacity and 
constraints. 
Strategy 2.1.3 To develop effective partnerships with relevant agencies and other 
public and private land managers. 
Strategy 2.1.5 To develop effective fire management plans having regard to changing 
fire regimes. 
Strategy 2.1.7 To increase the habitat and biodiversity value of bushland reserves, 
including roadside areas. 
Strategy 2.1.8 To develop climate change adaption plans and risk management 
strategies. 
Strategy 2.1.9 To provide information and promote sustainable land management by 
private landowners. 
Strategic Goal 3. Create safe, healthy and engaged communities 

Outcome 3.6 A safe and supportive community 
Strategy 3.6.5 To promote fire prevention and fire safety within the community. 
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Strategic Goal 5. Being responsive, accountable and forward looking 
Outcome 5.4 Effective leadership, advocacy and engagement 
Strategy 5.4.3 Encourage community engagement through communication, education 
and debate on key issues. 
Strategy 5.4.4 To engage with the community in diverse and different ways to 
capture and understand issues of community concern. 

Table 1 - Mornington Peninsula Shire Strategic Plan 2009-2013 strategies most relevant to fire 
management in the MPFR (MPSC, 2009, p. 21, 24, 29). 
 
5.2.2 Mornington Peninsula Shire Municipal Fire Prevention Plan 2010-2015 
All Victorian municipalities are required to have a Municipal Fire Prevention Plan under 
the Country Fire Authority Act 1958. The MPSC has identified five Risk Environments that 
were considered to require treatment. The Risk Environments are Residential, 
Accommodation, Business, Infrastructure and Vegetation. The Vegetation Risk 
Environment outlines a number of fire management programs that deal directly with the 
Council’s bushland reserves (see Table 2).  
 

Program Outcomes 
Develop Fire 
Management Plans 
for the Shire’s 
Bushland Reserves 

• On a priority basis prepare a Fire Management Plan for 
each of the Shire’s bushland reserves and submit each plan 
to the Municipal Fire Prevention Committee for 
endorsement and then to Council for adoption and 
implementation. The Shire is to actively seek the support of 
the CFA and the Department of Sustainability and 
Environment for each reserve plan. 

Implement Fire 
Management Plans 
for the Shire’s 
Bushland Reserves 

• To have a systematic approach for reducing fire risks in 
bushland reserves by implementing fire mitigation 
programs on a programmed basis. As each reserve fire 
management plan is developed, reviewed and updated, 
surrounding residents should be proactively consulted and 
involved about how the reserve fire management plan 
complements and supports their preparation and strategies 
on their private land. 

• Provide a list of programmed fire management works for 
the bushland reserves to the Municipal Fire Prevention 
Committee on an annual basis. 

Fuel Reduction 
Burning on Shire 
Controlled or Owned 
Land 

• Annually inspect vacant land in the high fire risk areas of 
the Shire with the Municipal Fire Prevention Committee. 

• Inspect other areas of the Shire on complaint from 
members of the community. 

• Land owners/occupiers should be encouraged to consider 
fire hazard reduction activities as part of a land 
management program that is conducted year round and 
not just for the summer months. 

Table 2 - Mornington Peninsula Shire Municipal Fire Prevention Plan 2010-2015 risk programs 
under the Vegetation Risk Environment applicable to the MPFR (MPSC, 2010, p. 23). 
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5.2.3 MPSC reserve works schedules 
MPSC have produced annual works programs for their bushland reserves, including the 
four identified in this FMP. These consist mainly of slashing, tree pruning/removal and 
rubbish removal. These are available on the MPSCs website under Bushland Reserves & 
Fire Management - Nepean1. 
 

5.3 Existing water supplies and vehicle access 
Reticulated fire hydrants are located at several points along the streets lining the MPFR 
(see Maps 5 to 9 in Section 8). These are considered to be adequate for fire response. 
 
Emergency vehicle access tracks were mapped during the site assessment process. The 
locations of these are shown on Maps 5 to 9 in Section 8, along with gated vehicle access 
points. Some existing fuel management zones are wide enough to allow vehicle access, 
most notably the fuel management zone found along the northern boundary of the 
Weeroona Street Bushland Reserve, although the gradient may be challenging in places 
and possibly not suitable for heavy vehicles. Many of the tracks throughout the MPFR 
are considered adequate for the purposes of accessibility to and through the reserve in 
the event of a fire, however works will need to be done on some of the tracks to provide 
suitable access. These works are identified in Section 7.3 and the operations plan (see 
Table 9 and Maps 5 to 9 in Section 8). 
 

5.4 Existing vegetation management 
VicRoads and MPSC provided documents to Terramatrix illustrating their current fuel 
management zones. The works undertaken in these zones generally involve slashing the 
grass a certain number of times per year. 
 
These fuel management zones were inspected during the site assessment to assess their 
vegetation structure and have been incorporated into the operational plan (see Maps 10 
to 14 in Section 8). 
 

  

                                                        
1 The MPSC reserve works plans can be found at http://www.mornpen.vic.gov.au/Page/page.asp?Page_Id=1071&h=0 
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6. Risk analysis 
Sources of risk that might have an impact on the fire management objectives have been 
identified. Scenarios in which these risks might occur have been described to allow 
detailed fire behaviour and impact modelling. 
 
Risk information was considered as describing: 
 

• Hazard (the credible bushfire scenarios and the physical nature of the fire); 
• Exposure (what assets or values are present in the area being assessed); and 
• Vulnerability (how susceptible these assets are given the hazard scenario). 

 
Understanding how these factors interact in and around the MPFR allows the likelihood 
and consequence of a bushfire to be considered. 
 
6.1 Hazard 
The MPFR is a long, linear strip that contains Moonah and Coast Tea-tree communities 
and grassland. Many main and local roads cut through it at regular intervals. 
 
There are two broad bushfire scenarios: 
 

1) A local ignition; or 
2) Spread of an established fire into the MPFR. 

 
Scenario one is a local ignition. A fire may begin within the reserve, by any one of 
numerous natural (e.g. lightning) or human (e.g. power line fault, cigarette butt or arson) 
causes. A fire may also begin on adjacent private property from a variety of causes and 
spread into the reserve. 
 
Even under extreme weather conditions it is unlikely that the bushfire would spread 
over a large distance (i.e. several kilometres) within the MPFR. Obstacles to significant 
fire spread include: 
 

• The orientation of the MPFR generally west-east which means that prevailing 
winds associated with extreme fire weather are across rather than along the 
reserve; 

• Numerous roads and associated cleared areas that crisscross the landscape; 
• The short distance a fire would be able to spread before reaching a road and/or 

property fence (at least for a majority of the reserve); and  
• The fact that the fire services would be alerted to and, under most circumstances, 

be able to respond to a fire rapidly and with a heavy weight of attack. 
 
Regardless of whether a fire begins in the reserve or on nearby private land, the most 
likely fire behaviour under extreme weather conditions is for it to head southeast under 
the influence of a strong north or northwesterly wind. Run lengths are extremely 
limited, generally less than 200m under a northerly wind and up to 1km under a 
northwesterly assuming ignition was in the vicinity of Melbourne Road near the 
northwest tip of the MPFR. The fire would have little chance of developing prior to 
impacting upon the residential area, and the overall consequence of such a fire would be 
determined largely by the ability of the vegetated residential area to carry fire. We are 
unable to predict fire behaviour in such a landscape under extreme conditions. 
 
Scenario two sees a large established fire in the rural area near St Andrews Beach driven 
to the northeast by the southwesterly wind associated with the passage of a cold front. In 
this scenario the eastern flank would become the head of the fire and a large area could 
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be burnt following the change, especially if wind speeds persist. This is potentially the 
highest risk scenario due to the ability for a bushfire to reach steady-state rate of spread 
and intensity in the grasslands prior to reaching the MPFR. The mosaic of golf courses 
and other low fuel and/or high moisture content areas may, however, limit the potential 
for fire growth prior to the wind change. 
 

6.2 Exposure and vulnerability 
The risk to people, buildings and biodiversity is assessed in terms of their exposure and 
vulnerability to a bushfire in the MPFR. 
 
6.2.1 People 
Life safety is considered in respect to residents living adjacent to the MPFR, and people 
found either recreating in or travelling through the MPFR. 
 
There are a number of possible scenarios in which people may be injured or lose their 
life in a fire in the MPFR reserve, including: 
 

• Being caught in the open or in a vehicle when the fire front passes through and 
being affected by radiant heat, smoke irritation, and/or burning embers; 

• Sheltering in a nearby building which ignites and becomes untenable at the same 
time as conditions outside are lethal, or failing to leave the building before it 
becomes untenable; or 

• Accidents such as being struck by falling timber, trips and falls, or motor vehicle 
collisions. 

 
The level of risk to visitors within the MPFR is considered low. The limited number of 
tracks and open space restricts the number of people within the reserve at any one time, 
including on days of high fire danger. In the event of a fire, the narrowness of the MPFR 
and numerous roads that cross it will facilitate egress to a safer area beyond the MPFR. 
 
It should be noted, however, that the MPFR is part of a flammable landscape and an 
established fire may spread into, through or away from the reserve (although this is also 
unlikely). In this scenario being on foot or in a vehicle in the vicinity of the reserve could 
be dangerous. 
 
The level of flame and/or radiant heat impacting on their houses influences the risk to 
residents living next to the MPFR, as does the potential for fire spread through the 
residential area beyond the MPFR that could hamper safe evacuation. The threat to 
adjacent housing, and its occupants, is discussed below. 
 
6.2.2 Buildings 
There are 318 houses directly adjacent to the MPFR. 
 
The mechanisms of wildfire attack on a house are well understood (Blanchi and 
Leonard, 2008; Blanchi et al., 2006; Ramsay and Dawkins, 1993; Ramsay and Rudolph, 
2003; Wilson and Ferguson, 1986) and comprise a combination of sparks and embers, 
direct flame contact and radiant heat (see Figure 1). Extremely strong winds may cause 
structural damage to a building, making ignition by embers easier and compromising its 
ability to effectively shelter occupants.  
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Figure 1 - Mechanisms of wildfire attack on a house. 
 
Ember attack is statistically the most common mechanism of house ignition during 
bushfires. Its impact extends much further from the unmanaged fuel than does flame 
contact and radiant heat. Embers start small fires on or near the structure, which in the 
absence of effective suppression, may spread to destroy the building.  
 
The bark found on the dominant canopy species in the MPFR (i.e. Moonah and Coast 
Tea-tree) will generally only provide short distance ember attack of limited volume, and 
thus the risk from ember attack is less than adjacent to a eucalypt forest, but could still 
be significant for houses close to the MPFR. 
 
Arguably, however, it is flame contact and radiant heat ignition from fire in the 
unmanaged vegetation that poses the greatest threat to human survival. These 
mechanisms can result in rapid involvement of the entire house and, by definition, cause 
the house to ignite during the passage of the fire front when in most cases there is no 
option for people present other than to shelter within the house. 
 
The risk to buildings adjacent to the MPFR is, therefore, heavily influenced by the 
potential exposure of the house to flame contact or unacceptable levels of radiant heat 
and the degree of ember attack they may be subjected to. These are determined by the 
severity of fire behaviour in the vicinity of the building, which in turn depends upon the 
topography, vegetation/fuel and weather on the day of the fire. 
 
The likelihood of flame and radiant heat ignition can be reduced by managing 
vegetation in the path of a potential fire’s approach to the building.  In many instances 
the requisite defendable space will involve both public and private land. VicRoads, 
MPSC and residents all share the responsibility to appropriately manage vegetation on 
their land. 
 
The risk of a fire starting on the freeway reserve and destroying buildings on adjacent 
property was assessed as Moderate (see Section 6.3). This is primarily because the fire 
would have little space to develop in intensity before it reached a private property 
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boundary. Solid steel (e.g. Colorbond) or brick fences can act as radiant heat barriers, 
and cultivated gardens on the private property would also reduce the impact on houses.  
 
6.2.3 Biodiversity 
Floral species within the reserve do not depend on fire as their primary catalyst for 
regeneration (Cheal, 2010; Moxham et al., 2010). It is possible that an unplanned fire in 
this vegetation type could adversely change the vegetative structure and reduce the 
ecological integrity of the site by allowing weedy species to re-colonise the burnt areas 
and out-compete re-establishing indigenous flora. This scenario is considered more 
likely in the event of an ongoing inappropriate fire regime (particularly when it comes to 
fire frequency) rather than a once-off unplanned fire. 
 
Fire has been identified as a threatening process under the Flora and Fauna Guarantee Act 
1988 (DSE, 2009)2, with the two specific processes being: 
 

• High frequency fire resulting in disruption of life cycle processes in plants and 
animals and loss of vegetation structure and composition; and 

• Inappropriate fire regimes causing disruption to sustainable ecosystem processes 
and resultant loss of biodiversity. 

 
6.3 Risk rating for each fire management objective 
Table 3 assigns a risk rating to each objective based on the factors influencing the level of 
risk. The risk rating schema were derived from Emergency Management Australia’s 
(EMAs) Emergency Risk Management Applications Guide (EMA, 2000). 
 

Objective Risk factors Risk rating 

1) No person 
should be killed 
or suffer injury in 
fire. 

The credible risk scenario is that a fire within the 
MPFR causes minor injuries to a small number 
of people within or adjacent to the MPFR. 
 
Factors affecting likelihood: 

• Moderate level of use  
• Large number of neighbours 
• Narrow reserve with easy egress from 

tracks 
 
Factors affecting consequence: 

• Level of exposure to smoke, burning 
embers and radiant heat 

Low  
(Unlikely with Minor 

consequences) 

                                                        
2 As per Section 10 in the Act and gazetted G39, page 2261. Published 25 September 2008. 
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Objective Risk factors Risk rating 

2) No potential for 
flame or radiant 
heat ignition of 
houses and other 
key assets. 

The credible risk scenario is that a fire starts 
within the MPFR and burns across it impacting 
on a few houses on the opposite boundary. 
 
Factors affecting likelihood: 

• Areas of locally high fire intensity 
• Houses located very close to MPFR 

boundary 
• Some properties with contiguous 

vegetation linking MPFR to house  
 
Factors affecting consequence: 

• Value of home and contents  
• Damage to reputation 

Moderate  
(Unlikely with 

Moderate 
consequences) 

3) No unplanned 
fires within the 
reserve. 

The credible risk scenario is that an unplanned 
fire starts within or close to the MPFR and 
impacts on a small number of properties. 
 
Factors affecting likelihood: 

• Moderate level of use  
• Potential ignition sources including 

power lines and roads 
• Dry flammable vegetation 

 
Factors affecting consequence: 

• Potential fire behaviour 
• Assets exposed to a run of fire across the 

MPFR 
• Vulnerability of adjacent houses  

 
On a broader scale, the credible risk scenario is 
that a fire burning in the Weeroona Street to 
Truemans Road section of the MPFR spreads 
southeast through agricultural land and impacts 
upon St Andrews Beach. 
 
Factors affecting likelihood: 

• Potential for significant fire spread 
beyond the reserve 

• Potential for rapid fire spread through 
grassland 

• Wind conditions on that day 
 
Factors affecting consequence: 

• Vulnerability of housing in St Andrews 
Beach 

• Difficulty of evacuation with very limited 
warning 

• Presence of high value built assets 

High 
(Likely with Minor 

consequences) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

High 
(Unlikely with Major 

consequences) 
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Objective Risk factors Risk rating 

4) Biodiversity is 
maintained. 

The credible risk scenarios are (1) that an 
unplanned fire burns a relatively small portion 
of the MPFR and (2) that fire management works 
compromise environmental values.  
 
Factors affecting likelihood: 

• Potential for fire ignition and spread 
• Requirement for significant additional 

fuel management  
• Areas of heavy weed infestation 

 
Factors affecting consequence: 

• Listed Coastal Moonah Woodland 
• Orchid populations 
• No water courses 
• Erosion of dunes 
• Loss of habitat  
• Ability to tailor works to reduce impact 

High 
(Possible with 

Moderate 
consequences) 

5) Agencies and 
residents 
understand their 
shared 
responsibility and 
work 
cooperatively. 

The credible risk scenario is that residents assign 
sole responsibility for bushfire safety to the 
agencies.  
 
Factors affecting likelihood: 

• Some residents are critical of current fire 
management  

• Government seen as having greater 
responsibility than individual land 
holders  

• Most residents not engaged in reserve 
management 

 
Factors affecting consequence: 

• Damage to reputation 
• Failure of residents to undertake 

complementary works on their property 

High  
(Likely with Minor 

consequences) 

6) Potential long-
term impacts are 
identified and 
referred to 
appropriate 
authorities. 

The credible risk scenario is that there are long-
term economic (e.g. loss of assets), social (e.g. 
physical and psychological health) and/or 
environmental (e.g. loss of biodiversity, erosion) 
impacts: 
 
 Factors affecting likelihood: 

• Extent of a fire across the landscape 
• Number of people directly or indirectly 

affected by a fire 
• Government and community 

preparedness 
 
Factors affecting consequence: 

• Government’s and communities response 
during and after a fire 

High 
(Unlikely with Major 

consequences) 

Table 3 – Risk factors and rating for each objective. 
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7. Treatments 
This section explains the treatment options and provides prescription standards where 
applicable. 
 

7.1 Fire management on neighbouring properties 
The concept of shared responsibility is strongly supported where fuel management on 
both sides of the MPFR boundary contributes to the requisite defendable space for 
houses (see Figure 2). 
 

 
Figure 2 – Shared responsibility to provide adequate defendable space around houses. 
 
Community education regarding vegetation management on private property is 
essential and Fire Prevention Notices could be issued on private properties directly 
adjacent to the MPFR to reduce the available fuel in close proximity to houses. This is 
especially pertinent where privately owned undeveloped land borders the MPFR, 
whereby the undeveloped block may, if left densely vegetated, facilitate the spread of 
fire through to properties containing houses. 
 
In terms of fire management on private property, it is worth noting that the presence of 
flammable objects, such as garden sheds and wood heaps, within 10 metres of the 
houses can compromise building survival. These objects can be easily ignited by embers 
and can be difficult to extinguish. They can generate significant heat and flame, which 
can continue for long periods after the fire front has passed. These factors are difficult to 
assess other than on a detailed house-by-house basis and have not been considered in 
this analysis. 
 

7.2 Community engagement / education 
 
7.2.1 Bushfire safety programs 
The MPSC undertake a number of programs relating to fire management in urban 
bushland settings. The MPSC hold Fire ‘Walk and Talk’ community information sessions 
at a number of bushland reserves, which explain what fire management works are being 
done in the reserves and what residents can do to prepare for periods of high fire 
danger. It is recommended that this program be extended to include the MPFR. 
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The CFA have produced a large number of bushfire safety documents and interactive 
tools to assist residents to prepare their homes and vegetation in the event of a bushfire. 
Central to this is the Fire Ready Kit, which helps residents develop their Bushfire 
Survival Plan. Residents in the vicinity of the MPFR should be informed of the Fire 
Ready Kit website and its contents and be encouraged to prepare a plan. 
 
7.2.2 Engagement regarding the FMP implementation 
A community open day was held in July 2011 to inform the community that a FMP was 
being developed and to give residents the opportunity to provide input. Overall, most 
residents recognised the value of the MPFR in flora and fauna conservation and accept 
that living next to a highly vegetated area means there is some fire risk. Residents 
around the MPFR felt fire management works should be given priority. There was 
concern expressed that the MPFR was not well maintained for either ecological or fire 
management purposes.  
 
In a comparable research program, Terramatrix examined the attitudes of neighbouring 
residents to fire management within bushland reserves on the Mornington Peninsula 
through focus groups conducted on behalf of MPSC in 2009 and 2011. Whilst the MPFR 
(or the MPSC reserves within it) was not included in the sample, the attitudes of 
residents were remarkably consistent regardless of which bushland reserve they lived 
near, and are considered likely to be broadly relevant to the MPFR. 
 
As well as expressing the same issues voiced by residents at the MPFR open day, many 
focus group participants were interested in having involvement in reserve management. 
In particular, there was interest in helping maintain APZs behind their properties, weed 
management, vegetation restoration and maintaining access. Although there was a 
varied level of bushfire risk perceived by residents, it was apparent that the 2009 ‘Black 
Saturday’ bushfires had increased many residents’ level of concern. Many respondents 
have sought information about bushfires and have undertaken some sort of mitigation 
activity on their property.  
 
Approximately 800 properties lie within 100 metres of the MPFR and are likely to be 
impacted by the vegetation management works prescribed in this FMP, either by the 
noise produced by the machines implementing the works and/or by viewing the 
modified vegetation from their property. It is therefore important that the community is 
engaged and understands why the works are being done to a certain level and the 
environmental implications. 
 
7.3 Vehicle access 
Emergency vehicles need to access and drive along designated emergency tracks and, if 
practicable, Asset Protection Zones (see Section 7.7) in the event of a fire. Just as 
importantly, unauthorised vehicles should be kept out of the MPFR. 
 
Vehicle access gates and padlocks should be maintained and tracks kept clear of 
vegetation throughout the year to facilitate first attack firefighting and ensure 
unauthorised vehicles do not undertake any unwanted activity. The gated vehicle access 
points and tracks suitable for vehicles are shown on Maps 5 to 9 in Section 8. 
 
Section 8 also identifies where additional works could be implemented. The dirt tracks 
within French Street Reserve do not continue along the entire length of the reserve. 
Options for a possible track extension have been included in Table 9 and on Maps 7 to 9.  
 
The northern boundary of the Weeroona Street Bushland Reserve is currently being 
managed as a fuel management zone, with most of this management zone considered to 
be wide enough to accommodate vehicles. Emergency vehicle access to and through the 
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Weeroona Street Bushland Reserve is considered to be important because the risk posed 
by a fire from the south or southwest heading towards dwellings north of this reserve. 
There is one patch in particular that would require vegetation removal/pruning to meet 
the clearance standards in Table 4 below. There is also a 13° slope within this reserve 
that may be difficult for heavy vehicles to ascend, which is identified on Map 9. A 
suitable access point(s) into the Weeroona Street Bushland Reserve is also needed. 
Finally, there are some simple wire fences running across the current fuel management 
zone that would need to be made easily accessible, possibly through the installation of 
gates at these points. 
 
The standards to which all vehicle tracks should be maintained are described below (see 
Table 4). 
 

Vehicle access and track management standards: 

Adapted from the Bushfire Management Overlay access requirements (CFA, 2011): 
 

• The tracks are to be maintained for a load limit of at least 15 tonnes or to 
satisfaction of CFA; 

• Be of dry weather construction; and 
• Provide a minimum trafficable width of four metres, and be clear of 

encroachments (e.g. vegetation) four metres vertically. 
Table 4 - Management standards for vehicle access points (i.e. gates) and tracks. 
 
7.4 Patrols 
The MPFR could be patrolled on days of high fire danger to provide a visual deterrent to 
potential arsonists; to ensure reserve users do not engage in activities that may cause an 
accidental ignition (such as trail bike riding); and to identify and quickly act on ignitions. 
 
7.5 Water supply 
A reliable water supply that can be sourced from multiple points around the MPFR is an 
important aid to first attack firefighting. There are numerous hydrants around the 
MPFR, which are considered to be an adequate source of reticulated (i.e. mains) water. 
The location of the hydrants is illustrated on Maps 5 to 9 (see Section 8). 
 
7.6 Notifications 
The community may not be aware of days of high fire danger and notifications are a 
useful way of reminding the community to be vigilant and aware of the fire risk posed 
during extreme weather conditions. This would be done most efficiently through the 
media (print and/or radio). 
 
7.7 Fuel management zones 
This FMP employs three types of fuel management zones: Asset Protection Zone 1 
(APZ1), APZ2 and roadside fuel breaks. These have different levels of vegetation 
management that reflect their purpose and proximity to built assets. 
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7.7.1 Asset Protection Zones 
An APZ provides ‘the highest level of strategic protection to human life, property and highly 
valued assets vulnerable to damage by wildfire through radiant heat and ember attack’ (DSE, 
2006, p. 14). These zones are located along the MPFRs boundary adjacent to a number of 
private properties. 
 
APZ1s may have additional functions such as: 
 

• Providing emergency access; 
• A control line under moderate fire conditions; 
• Reducing the impact on ‘minor’ private assets near the boundary such as fencing 

and sheds; and 
• Providing residents with a highly visible indicator that the reserve is being 

managed responsibly. 
 
The size of each APZ was calculated assuming a head fire impacting on all edges of the 
MPFR. It assumes that a fire started on one side of the width of the reserve and spread to 
the other. In reality, however, the credible severe fire scenarios are either (1) a local 
ignition burning across the reserve under the influence of a north or northwesterly wind 
or (2) an established fire to the south of the MPFR being blown into and across the MPFR 
by the southwesterly wind associated with the passage of a cold front. Whilst all the 
APZs are important, they have been prioritised for scheduling of implementation based 
on the above fire behaviour scenarios (see Table 5). 
 

Priority Rationale 

Very High 

APZs on the southern boundary of the MPFR and exposed to a 
potentially longer run of head fire from the north or northwest; or 
the APZ on the northern boundary of the Weeroona Street Bushland 
Reserve potentially exposed to an established fire burning into and 
across the MPFR from the southwest. 

High 
APZs on the southern or eastern boundary of the MPFR but exposed 
only to a potentially short run of head fire from the north or 
northwest. 

Moderate 
APZs on the northern or western boundary that are most likely to be 
exposed to a flanking fire, or a very low likelihood of a head fire 
from an ignition within the MPFR under a south westerly wind. 

Low 

APZs that contribute only to the eastern zone defendable space of a 
house, and that are most likely to be impacted by a lower intensity 
backing fire and/or existing APZs not required for defendable space 
under test fire modelling. 

Table 5 - APZ works priority ratings based on likely fire scenarios. 
 
The combined width of the APZ1 and APZ2 required for each adjacent house was 
calculated for the test fire conditions (Fire Danger Index 87 – see the Appendix for a 
detailed methodology). The width of the fuel management zones (i.e. from the boundary 
of the MPFR into the reserve) were influenced by how far away the houses were from 
the MPFR. That is, a house built closer to the MPFR would have a larger APZ within the 
adjoining reserve than if a house was situated further away from the MPFR (assuming 
all modelling inputs were identical). It was assumed that the vegetation on private 
property formed part of a house’s defendable space and can be managed appropriately 
by the resident. 
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7.7.1.1 Asset Protection Zone 1 
Any APZ within 10 metres of an adjacent house or the distance specified in Table 6 
should be managed as APZ1 (see Maps 10 to 14 in Section 8). This FMP employs similar 
vegetation management prescriptions as prescribed for the Inner Zone (equivalent to an 
APZ1) of the Wildfire Management Overlay3 (see Table 6). Additional conditions have 
been incorporated based on site-specific information. These are considered to be the 
minimum standards, and works may exceed these standards based on other factors. 
 
APZ1 vegetation management standards: 

Adapted from Wildfire Management Overlay inner zone requirements (CFA, 2010a, p. 
19): 
 

• Grass will be no more than 100 mm in height during the declared Fire Danger 
Period; 

• Leaf litter will be no more than 10 mm deep; 
• No elevated fuel (i.e. shrub layer) (including shrub-like Coast Tea-tree) within 

10 m or a distance equal to three times the height of the existing elevated fuel 
from a building, whichever is the greater; and 

• Where Coast Tea-tree or Moonah is maintained within the APZ1, the total fuel 
reduced area needs to be at least 20 m (APZ 1 & 2 combined) in width so that 
fire will drop from the canopy of the short trees. 

Table 6 - Vegetation management standard for APZ1. 
 
Several locations within the reserve already have some form of APZ1, whether it is 
wood chips (see Figure 3), mown grass (see Figure 4), or Moonah/Coast Tea-tree with a 
mown grassy understory (see Figure 5). 
 
Some of these are in locations where the fire behaviour modelling has identified no 
requirement for an APZ, however they still hold value as fuel management zones. It is 
recommended that these continue to be maintained in their present condition and the 
priority of works carried out on these sites be coordinated as per the priority rating 
described in Table 5 (see Maps 10 to 14 in Section 8 for the locations of the existing fuel 
management zones and corresponding priority ratings). 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                        
3 Although the Bushfire Management Overlay replaced the Wildfire Management Overlay on 18th November 2011, the 
Wildfire Management Overlay vegetation management requirements for the Inner Zone (equivalent to APZ1) are 
considered more applicable to reserve management. The Bushfire Management Overlay Inner Zone prescriptions focus on 
vegetation management works immediately adjacent to houses. 
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Figure 3 - 
Example of 
an APZ1 
with 
woodchips. 
 

Figure 4 - 
Example of 
an APZ1 
with mown 
grass. 
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7.7.1.2 Asset Protection Zone 2 
Although an APZ2 is less intensively managed than an APZ1, the vegetation 
management works still need to keep fuel loads in a state that substantially reduces fire 
behaviour. The aim is to maintain the overall fine fuel hazard rating4 within the APZ2 at 
Moderate as specified by the Overall Fuel Hazard Assessment Guide (Hines et al., 2010). 
This can be achieved in a number of ways, however this FMP uses the combination 
described in Table 7. This combination focuses on those components of the vegetation 
structure (or fuel hazard type as used in the guide) (see Figure 6) that are most readily 
modified.  
 
These are the maximum fine fuel hazard rating for each fuel type, however the agency 
may choose to reduce the fuel loads further if appropriate (e.g. to mown grass only). 
  

                                                        
4 Fine fuels are defined as those that are consumed by the fire front. These include dead litter less than 6mm in diameter 
and live vegetation less than 2mm in diameter (Chatto, 1996). 

Figure 5 - 
Example of 
an APZ1 
with Coast 
Tea-tree and 
mown grass 
underneath. 
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Fuel hazard rating Plant cover 
Vertical contisnuity and density (Elevated 
fuel) / Horizontal connectivity (near-
surface and surface fuels) 

Bark hazard = High This was the highest hazard rating found while undertaking 
the site assessment. This hazard rating cannot be easily 
modified in Coast Tea-tree by removing outer layers of bark 

Elevated (shrub) 
hazard = Moderate 

20 – 30% Most of the fine fuel is at the top of the 
layer (if in Low forest). It is easy to choose 
a path through but brush against 
vegetation occasionally. 

Near surface hazard 
= Moderate 
 
 

10 – 20% 
*Indigenous 
succulent 
ground cover 
species not to be 
counted. 

Gaps many times the size of fuel patches 
 
Grass less than 100 mm in height 

Surface hazard  
= Moderate 

60 – 80%. Thin 
litter layer of 10 – 
25 mm 

Litter well connected. Some areas of bare 
soil or rock. Soil surface occasionally 
visible through litter bed. 

Table 7 - Maximum fine fuel hazard ratings for each vegetation layer in the APZ2 (after Hines 
et al., 2010). 
 

 
Figure 6 - The key structural layers measured in the Overall Fuel Hazard Assessment Guide. 
Please note that the fuel load in the canopy is not measured, but is included in this image for 
illustrative purposes (Hines et al., 2010, p. 6). 
 
The description outlined in Table 7 is generally comparable to a landscape with a 
scattered shrub and near surface layer (e.g. native grass) (see Figures 7 and 8). Managing 
fine fuels (e.g. leaves, twigs, bark) closer to the ground over sufficient distance will 
reduce the possibility of a fire spreading to the canopy. 
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For those areas identified as APZ2, removing weedy species will, in many areas, greatly 
assist in achieving the prescriptions outlined in Table 7; however the removal/pruning 
of some indigenous plants may be required. The overall fuel hazard should be re-
assessed following weed removal and additional works conducted if required. 
 
Some APZ2s may have additional functions such as: 
 

• A control line under moderate fire conditions; 
• Reducing the impact on ‘minor’ private assets near the boundary (e.g. shed); and 
• Providing residents with a highly visible indicator that the reserve is being 

managed responsibly. 

Figure 7 - 
Example of 
an APZ2 in 
areas 
classified as 
Low forest. 
 

Figure 8 - 
Example of 
an APZ2 in 
areas 
classified as 
Shrub and 
heath. 
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In some situations it may be more cost-effective to maintain an enlarged APZ1 (that 
includes the APZ2) than manage an APZ2 to a different standard. 
 
7.7.2 Roadside fuel breaks 
A fuel break is ‘a strip of land where vegetation has been removed or modified to reduce the risk 
of fires starting and/or to reduce the rate of spread and intensity of any fire that may occur in or 
enter the treated area’ (DSE, 2006, p. 53). 
 
Fuel breaks in the MPFR are designed to: 
 

• Provide safer access for fire fighters and to facilitate effective bushfire control 
measures to restrict fire spread along the MPFR;  

• Reduce the likelihood of roadside ignitions;  
• Complement APZs and help protect high value assets and critical infrastructure 

vulnerable to bushfire through direct flame, radiant heat, convection and ember 
attack; and 

• Assure neighbours and the broader community that effective fire preparedness 
measures on MPFR are well established and maintained. 

 
A number of fuel breaks have been prescribed along some roads running north – south, 
which divide the linear MPFR into smaller sections (see Maps 10 to 14 in Section 8). 
These breaks utilise existing roads and tracks as bare earth breaks supported by APZ2-
standard fuel management (see Table 7).  
 
7.7.3 General fuel management techniques throughout the MPFR 
All works should be undertaken in a way that considers the ecological values of the site, 
whilst achieving their fire safety purpose. The following prescriptions are considered 
general guidelines that should be followed where possible. It is understood that they are 
comparable to works on other public reserves on the Mornington Peninsula: 
 

• All works should be undertaken in an environmentally sensitive manner that 
aims to retain indigenous vegetation were possible (there is a recommendation to 
remove Coast Tea-tree in some cases), including succulent ground cover species; 

• Once cut down or pruned, vegetation should be removed from the reserve. This 
could be chipped on site or taken to a waste disposal centre for chipping or 
recycling. Alternatively, selected indigenous large woody debris (e.g. logs) could 
be relocated from an APZ to a location further into the MPFR to be used as 
habitat; 

• All stumps and/or stems are to be cut as close to the ground as possible. In 
APZ1s a stump grinder could be used to remove the stump to below ground 
level so it does not remain a hazard for mowers or people walking over the land 
or impede access by emergency vehicles; 

• Once cut down, the stumps of all weedy tree and shrub species should be 
painted with neat Glyphosate; 

• Leaf litter should be retained where less than the specified maximum depth and 
soil disturbance should be minimised; 

• Old growth indigenous trees should be protected, or if works are required, the 
impacts should be minimised. These trees provide significant nesting and 
roosting hollows for arboreal mammals and bats; 

• Works near known orchid populations should be conducted in a way that 
minimises the impact, such as conducting works when the plant is not flowering, 
minimising soil disturbance, etc.; and 

• Any dumped household refuse and litter should be removed from the reserve. 
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The works carried out in some fuel management zones may need to be undertaken by 
hand for various reasons, such as inaccessibility for large vehicles, proximity to houses 
and the need to selectively remove/prune vegetation. Given the narrowness of the 
reserve and the many access points, a removal truck or chipper could be located close to 
where the works are being carried out to process the removed vegetation. 
 

7.8 Planned burning 
Planned burning is a possible treatment, however it must be planned and executed 
carefully. Fire is not required in this coastal landscape as the primary means of 
regeneration and may actually reduce the biodiversity values (Cheal, 2010; Moxham et 
al., 2010). If the vegetation is not managed in the period after the burn, weedy non-
indigenous species have a very good chance of dominating the landscape. Likewise, 
Coast Tea-tree is the natural recoloniser after disturbance in coastal landscapes and 
occupies the succession process in the first approximately 100 to 150 years until it dies 
and is replaced by plants such as Banksia ssp. and Drooping She-oak (Allocasuarina 
verticillata) ssp. (Burrell, 1981; DSE, 2003b). Due to constant disturbance across the 
southern Mornington Peninsula, Coast Tea-tree continues to be the dominant canopy 
species across much of the landscape. 
 
Table 8 shows the minimum and maximum tolerable fire intervals (TFIs) in which a 
species should continue to remain in a coastal community over a long period of time 
(Cheal, 2010). Since there is relatively little data regarding TFIs in coastal dune systems, 
Cheal (2010) stresses that these values are based on the available data and expert 
judgment and that they are guides only. 
 

Tolerable Fire 
Interval Native grassland Woodland /  

Low forest Shrub and heath 

Maximum 40 years 70 years 90 years 

Minimum 
(high severity) 5 years 25 years 10 years 

Minimum 
(low severity) 5 years 10 years 10 years 

Table 8 - Recommended tolerable fire intervals in Coastal vegetation (Cheal, 2010, p. 38). 
 
This FMP does not recommend planned burning for fuel reduction in the MPFR. 
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8. Operations plan 
Managing the bushfire risk to people and assets is a high priority that needs to be done 
in a way that minimises the impact on biodiversity values. These two objectives can be 
reconciled through thorough planning and carefully chosen and implemented works.  
 
This operations plan specifies a number of strategies to achieve the fire management 
objectives set out in Section 3. Each strategy comprises a number of actions that can be 
implemented within the MPFR and the wider community (where applicable). 
 
Tables 9 to 14 describe these strategies. Maps 5 to 9 illustrate the current vehicle tracks 
and hydrant locations and proposed additional tracks, while Maps 10 to 14 highlight 
where vegetation management is required if the defendable space indicated by the 
bushfire impact modeling is to be provided. Tables 15 to 18 are to be used in conjunction 
with Maps 10 to 14 (i.e. the APZ maps), as they list the works priority categories and 
dimensions (i.e. length, width and area) of each APZ. 
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Objective 1 – No unplanned fires within the reserve 

Strategy Treatments Specification Location 
(if applicable) 

1) Regulate 
fire use 

Prohibition of fires within the 
reserve 

Support prohibition with appropriate signs at 
entrances to the MPFR and high use areas. 

Beginning of pedestrian 
and vehicle tracks (see 
Maps 5 to 9) 
 
End of Carboor St., 
Tootgarook (see Map 9) 

Regulation of fires adjacent to the 
reserve 

During the Fire Danger Period refuse issue of permits 
to burn under the Country Fire Authority Act 1958 to 
properties adjacent to the reserve. 

 

Community education Provide residents with information on the risk of 
bushfire and techniques to reduce the likelihood of an 
accidental ignition. 
 
Mechanisms could include the Council and CFA 
websites, ‘walk and talks’ in the reserve, CFA printed 
material or Fire Ready Victoria meetings. 

 

2) Isolate 
known 
ignition 
sources 

Maintain high use areas in a 
minimal fuel state 

Maintain high use areas (e.g. walking tracks, car parks 
and recreational areas) in a minimal fuel state, e.g. 
keep grass short throughout the Fire Danger Period. 

All pedestrian and vehicle 
tracks (see Maps 5 to 9) 
 
High use areas - Francis 
Street Bushland Reserve, 
French Street Reserve and  
end of Carboor St., 
Tootgarook (see Maps 5 
to 9) 

Prevent unauthorised vehicle entry Regulate vehicle entry by maintaining gates, 
removable bollards etc. on all entrances to tracks 
capable of carrying vehicles, including trail bikes.  
 
Install more gates if necessary. 

See Maps 5 to 9 for 
vehicle access points. All 
of these points have metal 
lockable gates 
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Objective 1 – No unplanned fires within the reserve 

Strategy Treatments Specification Location 
(if applicable) 

Fuel management on private 
property 

Conduct an annual inspection program prior to the 
Fire Danger Period and issue Fire Prevention Notices 
as required to reduce the possibility of ignition on 
private properties that are considered to be high risk. 

 

3) Discourage 
arson 

Patrols Conduct highly visible random patrols of reserves on 
days of Total Fire Ban. 
 
Install signs at entrances to the MPFR and high use 
areas regarding patrols. 

All 
 
 
Beginning of pedestrian 
and vehicle tracks (see 
Maps 5 to 9) 
 
End of Carboor St., 
Tootgarook (see Map 9) 

Fire investigation Request that the cause of all unplanned fires is 
investigated by the fire service. 
 
Report any suspicious fires to Victoria Police. 

 

4) Facilitate 
first attack 
firefighting 

Fire access - external Maintain current level of access to adjacent buildings 
via the public road network.  

 

Fire access - internal Maintain current fire access points and tracks to the 
standards in Table 4. 
 
It is recommended that the track within the French 
Street Reserve be extended to the southeastern gate, 
southwestern gate or both. A width of approximately 
3 metres would have to be removed along the narrow 
strip of vegetation if choosing to extend the eastern 
track. If choosing to extend either track to the 
southwestern gate, the mound of soil piled in front of 
it would need to be removed. 

See Maps 5 to 9 
 
 
See Map 7 for possible 
solutions 
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Objective 1 – No unplanned fires within the reserve 

Strategy Treatments Specification Location 
(if applicable) 

In order to make the Weeroona Street Bushland 
Reserve fully accessible to emergency vehicles, the 
following works are recommended along the existing 
fuel management zone within the reserve:  
 

• Track widening of approximately 1 to 2 metres 
in the most heavily vegetated section; 

• A sign at the top and bottom of the steepest 
slope indicating that it is a 13° slope; 

• Suitable access into the reserve, preferably at 
two locations; and 

• Either remove portions of the wire fences or 
install gates at these fence lines to allow easy 
access along the track. 

See Maps 8 and 9 for the 
locations of the 
recommended works. 
 
 
See Map 9 
 
See Map 9 

Wildfire Response Plan Since there will be other contributing factors 
determining where the access points into the 
Weeroona Street Bushland Reserve can be located and 
how the wire fences are dealt with (see ‘Fire access – 
internal’ above), it is recommend that a Wildfire 
Response Plan be written in conjunction with CFA to 
address all issues that concern the CFA in regards to 
suppressing a fire in this reserve.  

 

Reticulated water supply Maintain current level of access to reticulated water 
supply. 

See Maps 5 to 9 

Table 9 - Recommended strategies and treatments to meet Objective 1. 
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Objective 2 – No person to be killed or suffer serious injury in fire 

Strategy Treatments Specification Location 
(if applicable) 

1) Reduce the 
number of 
people 
exposed to 
bushfire in 
the reserve 

Regulate use of the reserve Closure of MPFR  - Prohibit entry to the reserve on days 
of Total Fire Ban. 
 
Support prohibition with appropriate signs at entrances 
to the reserve and high use areas. 
 
or 
 
 
 
 
Warn against use - Provide appropriate signs at 
entrances to the reserve and high use areas advising 
against use on Total Fire Ban days. 

All 
 
 
Beginning of 
pedestrian and 
vehicle tracks (see 
Maps 5 to 9) and 
end of Carboor 
St., Tootgarook 
(see Map 9) 
 
Beginning of 
pedestrian and 
vehicle tracks (see 
Maps 5 to 9) and 
end of Carboor 
St., Tootgarook 
(see Map 9) 

2) Prepare 
neighbouring 
community 
for a fire in 
the reserve 

Household bushfire safety plans Provide residents with information on the risk of 
bushfire and how to develop a household bushfire safety 
plan. Mechanisms could include Council and CFA 
websites, ‘walk and talks’ in reserve, CFA printed 
material (e.g. Fire Ready Kits), Fire Ready Victoria 
meetings. 

 

Notifications Notify surrounding community of any bushfire in the 
reserve.  Consider use of broadcast media and/or door 
knocking as appropriate. 

 

Table 10 - Recommended strategies and treatments to meet Objective 2. 
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Objective 3 – No potential for flame or radiant heat ignition of houses and other key assets 

Strategy Treatments Specification Location 
(if applicable) 

1) Reduce 
potential for 
flame and 
radiant heat 
ignition of 
built assets 

Asset Protection Zones (APZ) 
 
Please note: these APZ locations 
are the modelled areas, and if a 
alternative approach is more 
practical for whatever reason, then 
it could be implemented instead of 
the APZ as long as the fire risk is 
still suitably reduced. 
 
Please note: All APZ1s have been 
mapped as a 10 metre setback from 
the adjacent dwellings. Please refer 
to the APZ1 vegetation standards 
(see Table 6) for when alternative 
distances may apply. 

Provide and maintain APZ1s during the Fire Danger 
Period in accordance with Maps 10 to 14 and Tables 15 to 
18. The standards to which the vegetation should be 
managed are described in Table 6. 
 
Provide and maintain APZ2s during the Fire Danger 
Period in accordance with Maps 10 to 14 and Tables 15 to 
18. The standards to which the vegetation should be 
managed are described in Table 7. 
 
Maintain existing APZs that are not intersected by the 
modelled areas to their existing condition. 

See Maps 10 to 14 
and Tables 15 and 
17 
 
 
See Maps 10 to 14 
and Tables 16 and 
18 
 
 
See Maps 10 to 14 

Roadside fuel breaks Provide and maintain roadside fuel breaks to a width of 
20 metres during the Fire Danger Period. 
 
The standards to which the vegetation should be 
managed are described in Table 7. 

APZ1 – Rosina 
Street Reserve. 
 
APZ2 –
Canterbury-Jetty 
Road, Rosina 
Street Reserve, 
Francis Street, 
Dundas Street, 
Truemans Road. 
 
See Maps 10 to 14 

Provide access for asset protection 
by fire services  

Assess adequacy of existing road network to allow 
firefighters to access properties to undertake asset 
protection. 
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Objective 3 – No potential for flame or radiant heat ignition of houses and other key assets 

Strategy Treatments Specification Location 
(if applicable) 

Fuel management on private 
property 

Conduct an annual inspection program prior to the Fire 
Danger Period and issue Fire Prevention Notices as 
required to reduce the potential level of bushfire attack 
on buildings. 
 
and/or 
 
Provide residents with information on the risk of 
bushfire and how to manage vegetation on their 
property to reduce the level of bushfire attack on their 
home.  

 

Building modification 
 
 
 
 
Please note: the retrofit treatment 
is recommended where the 
vegetation cannot be managed 
within the requisite APZs. 

Modify exposed buildings so that the potential for ember 
ignition is reduced. 
 
and/or 
 
Retrofit exposed buildings to a Bushfire Attack Level 
(BAL) appropriate to the level of bushfire attack they 
may be exposed to. Refer to A guide to retrofit your home 
for better protection from a bushfire (CFA, 2010b) and 
AS:3959-2009 Construction of buildings in bushfire-prone 
areas (Standards Australia, 2009) for more information. 

 

Table 11 - Recommended strategies and treatments to meet Objective 3. 
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Objective 4 – Biodiversity is maintained  

Strategy Treatments Specification Location 
(if applicable) 

1) Minimise 
environmental 
impact of fire 
protection 
works 

Weed management Selectively remove weedy species from APZ2s and re-
assess overall fuel hazard rating.  

All 

Timing of works Time mowing, slashing etc. to favour seed set by desired 
species. MPSC to advise. 

All 

Location of APZs Avoid vegetation removal in areas of steep slope, creek 
banks or otherwise unstable soils 
 
and/or  
 
Implement appropriate soil-stabilisation measures. These 
measures may be particularly important along the 
steeper slopes of the Weeroona Street Bushland Reserve. 

All 

Vegetation modification Selectively manage fuel to move the vegetation towards 
the EVC benchmark where that will provide a net 
reduction in overall fuel hazard. 

All 

2) Minimise 
environmental 
impact of fire 
suppression 
works 

Pre-plan suppression with fire 
service 

Plan for fire suppression to utilise existing tracks as 
control lines where safe and practical in order to limit 
machinery use within the reserve.  
 
and/or 
 
Plan for fire suppression to avoid felling mature native 
trees where safe and practical until an arborist has 
assessed them. 

 

Table 12 - Recommended strategies and treatments to meet Objective 4. 
  



          MPFR Fire Management Plan 

 43 

Objective 5 – Agencies and residents understand their shared responsibility and work cooperatively 

Strategy Treatments Specification Location 
(if appropriate) 

1) Increase 
residents’ 
bushfire 
knowledge 
and 
preparedness 

Community education Provide residents with information on the risk of 
bushfire and importance of complementary approaches 
on pubic and private land. Mechanisms could include 
Council and CFA websites, ‘walk and talks’ in reserve, 
CFA printed material (e.g. Fire Ready Kits), Fire Ready 
Victoria meetings. 

 

2) Engage 
residents in 
planning and 
management 
of the reserve 

Friends Group Establish and/or support a Friends Group as a 
mechanism to improve appreciation and understanding 
of the MPFR and its management. 

 

Working bees Host a working bee to maintain APZs behind private 
property in order to actively involve neighbours and 
demonstrate works are being conducted. 

 

3) Publicise 
agency plans 
and works 

Website Provide a copy of the MPFR management plan on the 
VicRoads and MPSC website. 

 

Direct communication Provide a summary of the reserve FMP and works 
schedule to immediate neighbours.   
 
Inform them of fire-related documents on the MPSC and 
CFA websites. 

 

Table 13 - Recommended strategies and treatments to meet Objective 5. 
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Objective 6 – Potential long term impacts are identified and referred to appropriate authorities 

Strategy Treatments Specification Location 
(if applicable) 

1) Identify 
potentially 
significant 
impacts 
beyond the 
reserve 

Municipal Fire Management 
Planning Committee (MFMPC) 

Table reserve FMP at a MFMPC and identify potential 
assets that could be impacted by a bushfire burning out 
of the MPFR. 

 

Increase community resilience 
beyond the reserve boundary 

Ensure relevant planning and building controls cover the 
surrounding area. 
 

 

2) Refer wider 
bushfire 
safety issues 
to the 
appropriate 
authorities 

Integrate fire management works Seek to integrate fire prevention works with 
neighbouring land managers where applicable. 
 
and/or 
 
Include consideration of the MPFR in relevant landscape 
scale bushfire management plans. 

 

Endorsement of reserve fire 
management plan 

MFMPC endorse the reserve’s FMP. 
 
and/or 
 
Append reserve FMP to the Municipal Fire Management 
Plan. 

 

Table 14 - Recommended strategies and treatments to meet Objective 6. 
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Map 5 - Tracks and hydrants (part 1). 
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Map 6 - Tracks and hydrants (part 2). 
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Map 7 - Tracks and hydrants (part 3). 
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Map 8 - Tracks and hydrants (part 4). Extra notes on Map 9. 
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Map 9 - Tracks and hydrants (part 5). NB. Identification of access points on proposed track to be determined by MPSC and CFA. 

Weeroona Street 
Bushland Reserve 
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Map 10 - Asset Protection Zones and roadside fuel breaks (part 1). 
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Map 11 - Asset Protection Zones and roadside fuel breaks (part 2).  
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Map 12 - Asset Protection Zones and roadside fuel breaks (part 3).  
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Map 13 - Asset Protection Zones and roadside fuel breaks (part 4).  
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Map 14 - Asset Protection Zones and roadside fuel breaks (part 5). 
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VicRoads APZ1 Works Priorities and Dimensions 

APZ1 number Works priority 
category Length (m) * Width (m) # Total area  

(m2) ^ 
VR-1 H 36 8 263 
VR-3 M 29 6 127 
VR-4 H 33 8 211 
VR-5 H 33 7 189 
VR-7 M 42 9 334 
VR-9 M 25 4 77 
VR-10 L 17 6 92 
VR-11 H 9 5 28 
VR-12 H 34 8 247 
VR-13 M 31 8 201 
VR-14 H 28 5 122 
VR-16 M 27 6 120 
VR-17a M 44 7 201 
VR-17b M 12 1 2 
VR-18 H 31 8 469 
VR-19 H 30 4 94 
VR-20 M 29 5 489 
VR-21 H 33 8 214 
VR-23 H 27 5 113 
VR-25 M 27 8 177 
VR-26 M 25 1 8 
VR-28a VH 27 6 132 
VR-28b VH 9 6 30 
VR-32 H 32 9 255 
VR-33 M 41 9 300 
VR-35a M 40 8 297 
VR-35b M 20 2 28 
VR-35c M 35 9 280 
VR-37 H 27 5 108 
VR-41 M 21 7 121 
VR-46 H 37 9 282 
VR-48 H 24 9 211 
VR-49 M 37 9 281 
VR-51a M 16 2 22 
VR-51b M 32 3 81 
VR-53 M 30 8 231 
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VicRoads APZ1 Works Priorities and Dimensions 

APZ1 number Works priority 
category Length (m) * Width (m) # Total area  

(m2) ^ 
VR-55a M 34 8 247 
VR-55b M 26 6 114 
VR-56 VH 38 9 239 
VR-62 VH 38 29 1029 
VR-66 VH 30 5 117 
VR-68a VH 29 9 212 
VR-68b VH 36 8 332 
VR-70a VH 30 3 68 
VR-70b VH 21 6 91 

* Length refers to the distance the APZ runs along the MPFR boundary. 
# Width refers to the perpendicular distance from the MPFR boundary to the widest point of he APZ. 
^ Total area includes the APZ1 area. 
Table 15 – VicRoads APZ1 works priority categories and dimensions. 
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VicRoads APZ2 Works Priorities and Dimensions 

APZ2 number Works priority 
category Length (m) * Width (m) # Total area  

(m2) ^ 

VR-1 H 41 13 493 
VR-2 M 48 5 177 
VR-3 M 52 20 800 
VR-4 H 45 20 806 
VR-5 H 42 21 777 
VR-6 H 47 12 433 
VR-7 M 42 22 915 
VR-8 H 35 3 81 
VR-9 M 69 16 780 
VR-10 L 46 11 442 
VR-11 H 40 25 423 
VR-12 H 43 21 826 
VR-13 M 58 20 941 
VR-14 H 147 26 2416 
VR-15 H 46 4 102 
VR-16 M 54 18 929 
VR-17 M 78 19 1122 
VR-18 H 54 37 1794 
VR-19 H 93 16 733 
VR-20 M 54 26 1788 
VR-21 H 51 47 1065 
VR-22 M 50 20 436 
VR-23 H 45 18 639 
VR-24 H 4 1 1 
VR-25 M 41 20 721 
VR-26 M 48 32 662 
VR-27 H 13 1 2 
VR-28 VH 47 28 899 
VR-29 M 12 6 41 
VR-30 M 41 25 407 
VR-31 VH 32 4 88 
VR-32 H 45 22 888 
VR-33 M 85 22 1199 
VR-34 L 28 3 69 
VR-35 M 95 60 2096 
VR-36 L 30 2 50 
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VicRoads APZ2 Works Priorities and Dimensions 

APZ2 number Works priority 
category Length (m) * Width (m) # Total area  

(m2) ^ 

VR-37 H 40 17 608 
VR-38 M 31 6 138 
VR-39 H 21 1 12 
VR-40 H 20 1 10 
VR-41 M 35 19 565 
VR-42 H 41 12 429 
VR-43 M 23 1 22 
VR-44 H 45 3 92 
VR-45 M 17 1 7 
VR-46 H 62 30 1663 
VR-47 M 15 1 3 
VR-48 H 44 33 1170 
VR-49 M 47 21 969 
VR-50 H 74 14 737 
VR-51 M 137 16 1460 
VR-52 M 31 11 321 
VR-53 M 33 21 694 
VR-54 M 32 12 346 
VR-55 M 75 21 1310 
VR-56 VH 42 28 1289 
VR-57 VH 16 1 7 
VR-58 VH 21 3 38 
VR-59 VH 17 1 1 
VR-60 VH 25 1 17 
VR-61 VH 5 4 14 
VR-62 VH 152 65 6486 
VR-63 VH 152 65 6486 
VR-64 H 90 31 2377 
VR-65 VH 64 26 1320 
VR-66 VH 87 66 2743 
VR-67 VH 35 7 199 
VR-68 VH 105 76 3641 
VR-69 VH 55 10 365 
VR-70 VH 52 48 1834 

* Length refers to the distance the APZ runs along the MPFR boundary. 
# Width refers to the perpendicular distance from the MPFR boundary to the widest point of he APZ. 
^ Total area includes the APZ1 area. 
Table 16 – VicRoads APZ2 works priority categories and dimensions. 
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MPSC APZ1 Works Priorities and Dimensions 

APZ1 
number 

Bushland 
Reserve 

Works 
priority 
category 

Length (m) * Width (m) # Total area  
(m2) ^ 

MP-1  M 43 9 342 
MP-2 Rosina VH 30 5 109 
MP-3 Rosina VH 31 4 102 
MP-4  VH 29 9 229 
MP-7 French L 19 2 24 
MP-6a Francis L 30 2 59 
MP-6b Francis L 28 8 183 
MP-6c French L 23 3 52 
MP-9 French L 22 2 44 
MP-11 French L 45 8 322 
MP-12 French H 8 4 23 
MP-13a French H 34 9 255 
MP-13b French H 28 8 135 
MP-13c French H 21 5 81 
MP-13d French H 17 5 63 
MP-15 French H 38 9 246 
MP-18 Weeroona VH 14 3 25 
MP-19 Weeroona VH 27 8 175 
MP-20a Weeroona VH 20 3 38 
MP-20b Weeroona VH 32 6 109 
MP-20c Weeroona VH 26 7 114 

* Length refers to the distance the APZ runs along the MPFR boundary. 
# Width refers to the perpendicular distance from the MPFR boundary to the widest point of he APZ. 
^ Total area includes the APZ1 area. 
Table 17 – MPSC APZ1 works priority categories and dimensions. 
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MPSC APZ2 Works Priorities and Dimensions 

APZ2 
number 

Bushland 
Reserve 

Works 
priority 
category 

Length (m) * Width (m) # Total area  
(m2) ^ 

MP-1  M 47 22 913 
MP-2    Rosina VH 43 10 320 
MP-3 Rosina VH 37 9 670 
MP-4  VH 47 19 809 
MP-5 French H 20 12 243 

MP-6 
Francis 

and 
French 

L 126 62 2093 

MP-7 French L 51 14 568 
MP-8 French L 77 6 385 
MP-9 French L 95 34 1172 
MP-10 French L 34 3 71 
MP-11 French L 84 29 2095 
MP-12 French H 107 22 1656 
MP-13 French H 221 30 4343 
MP-14 French H 100 10 804 
MP-15 French H 74 22 1229 
MP-16 Weeroona VH 184 140 6523 
MP-17 Weeroona H 187 47 6570 
MP-18 Weeroona VH 14 3 25 
MP-19 Weeroona VH 490 60 22575 
MP-20 Weeroona VH 629 55 27265 
MP-21 Weeroona H 14 7 55 
MP-22 Weeroona VH 60 21 84 

* Length refers to the distance the APZ runs along the MPFR boundary. 
# Width refers to the perpendicular distance from the MPFR boundary to the widest point of he APZ. 
^ Total area includes the APZ1 area. 
Table 18 – MPSC APZ2 works priority categories and dimensions. 
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10. Appendix – Fire behaviour and impact modelling 
methodology 
Fire behaviour modelling uses local input data (vegetation structure, fuel load and 
topography) and credible weather conditions (predetermined Fire Danger Indices) to create 
bushfire scenarios and determine the potential fire behaviour in terms of its rate of spread, 
intensity, flame length and radiant heat generation.  
 
The predicted fire behaviour is then used to assess the level of threat to a range of built 
assets or other values that would be exposed to that fire (see Figure A1). This section details 
the fire modelling parameters used to assess potential fire behaviour and impact on assets. 

 

 
 
Figure A1 - Fire behaviour modelling process. 
 
Modelling fire behaviour is a complex task owing to the interaction of the input variables 
of weather, fuel and topography. A degree of caution should therefore be exercised in 
interpreting the results of any fire behaviour modelling exercise. The sources of modelling 
difficulty include uncertainty in the relationships between weather, vegetation, topography 
and fire spread, and intensity and flame lengths. There is a degree of inaccuracy inherent to 
each equation and a number of assumptions that have to be made (see section 10.3), which 
may compound through complex fire behaviour and impact modelling.  
 
Exacerbating this uncertainty is the difficulty in representing small-scale variations in 
factors such as vegetation and topography. As each variable can have a considerable range, 
a large number of permutations are possible. A comprehensive assessment of all possible 
outcomes is not computationally feasible or desirable. Instead the fire behaviour modelling 
results should be taken as indicative of potential fire behaviour rather than a precise 
prediction. 
 
The fire behaviour modelling was conducted when the Wildfire Management Overlay was 
in force in Victoria. As a result, all equations used to develop the APZs followed the 
Wildfire Management Overlay methodology. The Bushfire Management Overlay replaced 
the Wildfire Management Overlay on 18th November 2011, which uses different equations 
to calculate the flame length in Forests and the radiant heat flux across all vegetation types. 
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10.1 Data collection 
 
10.1.1 Vegetation and fuel 
Twenty sample points across the MPFR were assessed for their vegetation structure and 
fuel hazard rating to ensure that different vegetation types were adequately represented 
and modelled. 
 
Vegetation was classified via two approaches: 
 

• Ecological Vegetation Class (EVC), using MPSC data and 
• Structure, using Specht (1970) (see Table A1). 

 
Where the Coast Tea-tree and/or Moonah had a tree-like form, i.e. a distinct trunk and 
foliage limited to discrete clumps on the upper half of the plant, these sample points were 
classified as Low open forest or Low closed forest (depending on the percentage of canopy 
cover) using Specht (1970). Where the Coast Tea-tree had a shrub-like form, i.e. foliage held 
from near the ground to the top of the plant, a classification of Closed scrub was used. 
There was one sample point identified as Open scrub, which contained scattered Coast 
Tea-tree in tree-like form in amongst smaller shrubby plants. 
 

Life form and 
height of tallest 
stratum 

Percentage foliage cover of the tallest plant layer 

Dense 
(70-100%) 

Mid-dense 
(30-70%) 

Sparse 
(10-30%) 

Very sparse 
(<10%) 

Trees > 30 m Tall closed 
forest Tall open forest Tall woodland Tall open 

woodland 

Trees 10-30 m Closed forest Open forest Woodland Open 
woodland 

Trees 5-10 m Low closed 
forest 

Low open 
forest Low woodland Low open 

woodland 

Shrubs 2-8 m Closed scrub Open scrub Open scrub Tall open 
shrubland 

Shrubs 0-2 m Closed heath Open heath Open heath Low open 
shrubland 

Table A1 - Structural forms of vegetation in Australia (Specht, 1970). Highlighted cells illustrate 
those sampled at the MPFR. 
 
The location of the sample points, along with their EVC and vegetative structures is shown 
in Maps A1 and A2. The areas sampled as Low open forest and Low closed forest have 
been labeled as Low forest.  
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Map A1 - Location of the sample points: Penman Street to Dundas Street (vegetation classes from MPFR dataset). 
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Map A2 - Location of the sample points: Weeroona Street to Truemans Road (vegetation classes from MPFR dataset). 
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Fuel hazard was assessed using the Overall Fuel Hazard Assessment Guide (Hines et al., 
2010). Equivalent fine fuel loads5 were extrapolated from the fuel hazard rating. For the 
purpose of determining an overall fine fuel load, the Coast Tea-tree was included as 
elevated fuel and the resultant fuel load assigned. This approach was taken regardless of 
whether the vegetation had tree-like or shrub-like form. 
 
The average canopy height was measured at each sample point, with the values across all 
sites containing Low open forest, Low closed forest and Open scrub being combined and 
averaged (see Table A2). The same was done for sites containing Closed Scrub. The data 
collected from the Open scrub sample point was averaged with the Low open forest and 
Low closed forest sample points because it appeared to be a small isolated patch amongst a 
much larger landscape of Low forest (see Map A1).  
 

Vegetation structure type Average fuel load Average canopy height 
Low open forest, Low closed 
forest and Open scrub 
(15 samples taken) 

15 t ha-1 7 m 

Closed scrub 
(5 samples taken) 14 t ha-1 5 m 

Table A2 - Average fuel load and canopy height across the twenty sample points. 
 
Fuel loads for the grassed areas were not measured as part of the site assessment, but were 
assumed to be 3 t ha-1, which is comparable to a ‘light’ pasture condition (i.e. grazed or 
slashed) (McArthur, 1977). 
 
Any areas with evidence of active fuel management by VicRoads or MPSC were assessed 
and categorised as either: 
 

• Woodchip surface; 
• Grassed only; or  
• Treed with a grassy understorey. 

 
10.1.2 Topography 
One metre contour data (MPSC dataset) was converted to a Digital Elevation Model 
(DEM). 
 
The DEM provided a 3D representation of the topography of the MPFR. This was used to 
calculate slope. The cell resolution used was 10 x 10 metres, as this was considered the best 
resolution to quantify the slope for fire modelling purposes. 
 
10.1.3 Adjacent buildings 
Every house or other significant building directly adjacent to the MPFR was digitised (i.e. 
drawn as a shape on the map). Garden sheds were not included. 
 
10.2 Modelling parameters and assumptions 
A number of modelling parameters and assumptions were defined in preparation for the 
fire behaviour modelling. These parameters and assumptions, and the rationale for 
choosing them are described below (see Table A3). 
 
 

                                                        
5 Fine fuels are defined as those that are consumed by the fire front. These include dead litter less than 6mm in diameter and 
live vegetation less than 2mm in diameter (Chatto, 1996). 
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Fire behaviour assumptions Rationale / Use 
Where the MPFR is surrounded by 
residential properties the fire is assumed 
to have begun on either edge of the reserve 
and spread outwards towards the adjacent 
properties. 

This assumes that a head fire will impact 
upon each house.  In reality, in any one fire 
event many of the houses will be impacted 
by lower intensity flanking or backing fire.  

The fire intensity is calculated assuming 
the fire is travelling up all slopes within 
the MPFR. 

Fires travelling up slopes produce greater 
intensities. In reality a fire would travel up 
and down slopes in the direction it is 
heading. 

There is no assumed wind direction. Assigning a wind direction determines 
which way a fire is heading and therefore 
which slopes the fire will be travelling up 
or down. It is assumed that the fire is 
travelling up all slopes. This 
accommodates multiple scenarios with 
different wind directions. 

In most of the MPFR the fire does not 
reach steady-state rate of spread, but is 
accelerating. The steady-state rate of 
spread value in Section A1.3.2 was 
reduced to reflect a fire burning for 3 
minutes. 

The narrow width of the reserve and the 
many intersecting roads and tracks means 
that a fire will most likely not have enough 
area of contiguous vegetation to reach 
steady-state rate of spread. 

Crowning occurs in all fire behaviour 
zones. 

This is due to the low height of the canopy 
and presence of elevated fuels that link the 
surface fire to the canopy layer in the 
majority of the MPFR. 

Analysis included contiguous vegetation 
adjacent to VicRoads and MPSC land that 
was located on roadsides or undeveloped 
blocks. This is known as the study area. 
The final APZs were clipped to each 
agencies’ land once the analysis was 
completed. 

A fire does not discriminate between land 
tenure. Using an area based on vegetation 
cover allows the test fire to burn up to an 
asset so that the fire behaviour 
components (e.g. flame length, radiant 
heat flux) can be measured up to the point 
where it is close to an asset. 

All main roads were assigned a fuel load 
of 0 t ha-1. 

The formed surface of the road provides 
no fuel, and hence does not contribute to 
flame length and radiant heat. 

Discrete fire behaviour zones were defined 
based on areas broadly homogenous in 
terms of the EVC and vegetation structure 
data illustrated on Maps A1 and A2 (see 
Maps A3 and A4). 

This information was used as an input 
layer into the rate of spread models, as 
each vegetation type used a separate rate 
of spread model (see Section A1.3.2) and 
fuel load. 

Table A3 - Fire behaviour assumptions used in the fire behaviour analysis. 
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Map A3 - Location of the fire behaviour zones: Penman Street to Dundas Street.  
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Map A4 - Location of the fire behaviour zones: Weeroona Street to Truemans Road. 

Weeroona Street 
Bushland Reserve 
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10.3 Modelling potential fire behaviour 
Modelling fire behaviour involves four steps:  
 

• Predicting the potential rate of spread of the fire; 
• Calculating the fire intensity, 
• Calculating the flame length; 
• Modelling radiant heat flux over distance from the flames. 

 
The final setback distance (i.e. distance required between unmanaged vegetation and the 
house) for a desired radiant heat flux value is calculated as the combined distance of the 
flame length and distance required for the radiant heat flux to drop below the nominated 
level (see Figure A1).  
 
Potential fire behaviour in each fire behaviour zone (see Maps A3 and A4) was calculated 
using the published fire behaviour model applicable to the vegetation type of the zone: 
 

• Low open forest, Low closed forest and Open scrub used the McArthur Forest 
Model as represented by equations in Noble et al. (1980); 

• Closed scrub used the Shrub and heath model (Catchpole et al., 1998); and 
• Grasslands used the Grassland model (Cheney et al., 1998). 

 
This section details the components of the models. 
 
10.3.1 Selecting a suitable Forest Fire Danger Index  
The Forest Fire Danger Index (FFDI) represents the set of weather conditions under which 
a fire burns. It is a combination of temperature, relative humidity, wind speed and drought 
conditions. 
 
The CFA have used the weather conditions of ‘Ash Wednesday‘, 16th February 1983, to set 
benchmark conditions for building survivability (Maughan and Krusel, 1999). The 
reasoning is that if a house can survive the conditions of such a severe event then it will be 
able to survive fires of a lesser severity. The weather conditions recorded for Ash 
Wednesday at Melbourne Airport at 3.00pm were 41.2oC, 5% relative humidity, and wind 
from the north at 45 km h-1. These weather conditions result in a FFDI of 120. 
 
The authors consider, however, that the conditions at Melbourne Airport would not be 
representative of a coastal environment such as the southern Mornington Peninsula, where 
the moderating effect of the water and sea breeze on the relative humidity and temperature 
the would result in a lower FFDI. 
 
An analysis of Automatic Weather Station (AWS) recordings from Frankston, Cerberus 
(Hastings) and Moorabbin Airport and from a manual weather station at Cranbourne 
Botanic Gardens over 17 to 21 years of data (depending on the station) showed that an 
FFDI of 120 had only been exceeded on one day (see Figure A2). 
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Figure A2 - Highest FFDI recorded on the days where the FFDI reached 70 or above during 
December to February. 
 
Based on the above analysis for weather stations located within or close to the Mornington 
Peninsula, the calculated FFDI believed to be more representative of weather conditions in 
coastal areas was 876 (see Table A4). 
 

Input Forests 

Temperature (°C) 38 
Relative humidity (%) 8 
Wind speed (km hr-1) 
(at 10 m above ground) 40 

Drought factor (1 to 10) 10 
Forest Fire Danger Index 87 

Table A4 - Input data to calculate the FFDI. 
 
Fire Danger Ratings (FDRs) are used to assign categories to FFDIs to assess the potential for 
bushfire occurrence, fire spread and difficulty of suppression (AFAC, 2009). The nationally 
adopted ratings and associated potential fire behaviour characteristics are shown in Table 
A5. Please note that the fire behaviour characteristics described in Table A5 are more suited 
to taller forests found at higher elevations. It is very unlikely that an established fire 
burning through Coast Tea-tree or Moonah vegetation would produce large amounts of 
embers that would travel many kilometers due to the nature of the bark of these trees. 
  

                                                        
6 The FFDI is calculated using the McArthur Forest Fire Danger Meter Mk5. 

76! 74! 74! 76! 75! 102! 77! 105! 74! 84! 78! 96! 84! 92! 78! 79! 137! 99! 80! 85!
0!

20!

40!

60!

80!

100!

120!

140!

04
-F

eb
-0

0!
21

-Ja
n-

97
!

25
-Ja

n-
03
!

20
-Ja

n-
04
!

10
-D

ec
-0

6!
07

-F
eb

-0
9!

28
-D

ec
-9

4!
21

-Ja
n-

97
!

17
-Ja

n-
98
!

26
-F

eb
-9

8!
12

-D
ec

-9
8!

10
-F

eb
-0

0!
25

-Ja
n-

03
!

31
-D

ec
-0

5!
10

-D
ec

-0
6!

29
-Ja

n-
09
!

07
-F

eb
-0

9!
22

-Ja
n-

10
!

31
-D

ec
-1

0!
12

-O
ct

-0
6!

Frankston!Cerberus! Moorabbin Airport! Cranbourne 
Botanic Gardens!

FF
D

I!

Automatic Weather  Station!

FFDI 
of 120!
FFDI 
of 87!



          MPFR Fire Management Plan 

 75 

Fire Danger 
Rating FFDI range Potential Fire Behaviour 

Code Red 100+* 

• Fires will be uncontrollable, unpredictable and fast 
moving. 

• Flames will be higher than rooftops. 
• Thousands of embers will be blown around. 
• Spot fires can be up to 20 km ahead of the main 

fire. 

Extreme 75 - 99 

• Fires will be uncontrollable, unpredictable and fast 
moving. 

• Flames will be higher than rooftops. 
• Thousands of embers will be blown around. 
• Spot fires can be up to 6 km ahead of the main fire. 

Severe 50 - 74 

• Fires will be uncontrollable and move quickly. 
• Flames will be higher than rooftops. 
• Expect embers. 
• Spot fires may be 4 km ahead of the main fire. 

Very High 25 - 49 
• Fires can be difficult to control. 
• Embers may be blown ahead of the fire. 
• Spot fires may be 2 km ahead of the main fire. 

High 12 - 24 
• Fires can be controlled. 
• Embers may be blown ahead of the fire. 
• Spot fires can occur close to the main fire. 

Low - 
Moderate 0 - 11 • Fires can be easily controlled. 

Table A5 - FDRs and the corresponding FFDI (Australasian Fire and Emergency Service 
Authorities Council (AFAC), 2009). 
(*NB No upper limit is specified for Code Red, however an FFDI of 172 was recorded during the 
February 7 2009 ’Black Saturday’ fires (Tolhurst, 2009)). 
 
An FFDI of 87 coincides with the midpoint of Extreme. 
 
10.3.2 Rate of spread models 
Fires begin as small ignitions and accelerate to a steady-state rate of spread that is 
determined largely by the interaction of fuel, topography and weather (see Table A6). The 
length of this development phase varies. 
 

Fuel Topography Weather 

Arrangement Aspect Wind 
Quantity Slope Temperature 

Size Barriers Relative Humidity 

Moisture Content  Drought 
Table A6 - Factors influencing fire behaviour. 
 
Fires need the space to develop to steady-state rate of spread, both in terms of the length of 
run and the width of the fire front. In small parcels of vegetation like those found in the 
MPRF, it may not be possible for a fire to reach steady-state rate of spread and hence fire 
behaviour will be milder than that exhibited by a large fire under the same fuel, 
topography and weather conditions. 
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The width of the head fire influences the rate of spread of a fire. The head fire width 
required to achieve the potential maximum rate of spread increases with increasing wind 
speed. Grass fires have been reliably measured at greater than 20 km hr-1. The run of the 
Otways Fire through grassland south of Deans Marsh on Ash Wednesday (16th February 
1983) reached 18 km hr-1. 
 
Forest fires are much slower, rarely surpassing 2 km hr-1. On Ash Wednesday the fire in 
forests averaged 4-5 km hr-1, and surpassed 10 km hr-1 for short periods after a wind change 
(CFA, 1983). The Kilmore East fire on Black Saturday (7th February 2009) averaged 8 km hr-1 
under the northerly with a peak spread in one hour of 12 km (Tolhurst, 2009). Under 
extreme conditions a major fire can move in bursts where the fire spreads extremely 
quickly for very short periods of time as parcels of flammable gas blown ahead of the fire 
ignite and move the fire forward several hundred metres at once (Tolhurst, 2009). Ignited 
embers can also travel many kilometres ahead and start a new fire. 
 
The values provided above are overall rates (i.e. assumed to go at a constant speed), 
however the rate of spread is not a constant and there will be periods of increased and 
decreased rates of spread due to local topography, fuel type and structure, vegetation 
continuity, etc. 
 
The Shrub and heath rate of spread model (Catchpole et al., 1998) uses wind speed (V) 
measured at 2 metres above ground. The wind speed value of 40 km hr-1 at 10 metres above 
ground used in the test fire (see Table A4) was corrected to reflect the wind speed at 2 
metres. This was done by multiplying the 10 metre value by two-thirds, i.e. 40 * ! = 26.64 
km hr-1 at 2 metres above ground. 
 
Cheney, Gould and Catchpole (1998) provide a number of rate of spread equations for the 
Grassland model depending on the site conditions and input variables. The equation used 
in this analysis assumes zero percent dead fuel moisture content (i.e. fully cured) in 
cut/grazed pastures. 
 
The following rate of spread equations were used for each vegetation type: 
 

Rate of Spread 

Forest (McArthur) R = 0.0012 * FDI * w * exp(0.069*slope) 
 

(Noble et al., 1980) 
 

Equation used: R = 0.0012 * 87 * 15 * exp(0.069* 
Slope in each cell based on 1m contour data) 

Shrub and heath R = 0.049 * V1.21 * VH0.54 * exp(0.069*slope) 
 

(Catchpole et al., 1998) 
 

Equation used: R = 0.049 * 26.641.21 * 50.54 * exp(0.069* 
Slope in each cell based on 1m contour data) 

Grassland R = 1.1 + 0.715 (U10 - 5)0.844 
 

(Cheney, Gould and Catchpole, 1998) 
 

Equation used: R = 1.1 + 0.715 (40 - 5)0.844 
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Where:                                         R = Rate of spread (km hr-1) 
                                                      FDI  = Fire Danger Index, which results from the Keetch-                
.                                                                 Byram Drought Index, recent rainfall, relative 
.                                                                 humidity, temperature and wind speed (see Table 
                                                                  A3 for inputs) 
                                                      w = surface fuel load (t ha-1) 
                                                      V = average wind speed at 2 metres above ground  
                                                             (km h-1) 
                                                      VH = average height of vegetation (m) 
                                                      Slope = slope of the land with vegetation (degrees) 
                                                      U10 = average wind speed at 10 metres above ground  
                                                                (km h-1) 

 
The values calculated using the above equations assume the fire has reached a steady-state 
rate of spread (i.e. that it has had enough time to build up and travel at a constant speed). 
In reality, if a fire were to begin in the MPFR it would not reach steady-state before 
impacting on assets due to its narrow width and numerous road crossings. The rate of 
spread values were calculated using Cheney (1981). 
 
10.3.3 Fire intensity model 
Fire intensity is a measure of the energy output of a fire over a given time and for a given 
length of active fire front. Fire intensity determines important outcomes such as the ease of 
suppression and the amount of damage caused, including the probability of house 
survival. 
 
It is also directly related to other important fire characteristics such as: 
 

• Flame height and length; 
• Amount of radiant heat; 
• Scorch height; 
• Spotting distance; and 
• Soil temperature!"

 
The fire intensity input to the impact model was that predicted by the test fire in the run up 
to the buildings. 
 
Heat content (H) is a constant for cellulose fuels (i.e. plant material) and is generally taken 
as 18,600 kj kg-1. Thus variation in fire intensity is the result of changes in fuel weight and 
the rate of spread of the flame front. The fuel weight was calculated using Hines et al. 
(2010) (values shown in Table A2). 
 
The rate of spread (R) was calculated using the relevant equation for each vegetation type 
as shown in 10.3.2 Rate of spread models and corrected to reflect the accelerating rate of 
spread (refer to above section for explanation).  
  



          MPFR Fire Management Plan 

 78 

Fire Line Intensity 

Forest, 
Shrub and heath, 
Grassland 
 

I = (H * w * R) / 600 
 

(after Byram, 1959) 
 

Equation used: I = (18,600 * weight for fuel type * R from 
appropriate equation corrected to reflect accelerating fire) 

Where                                         I = fire Intensity (kW m-1) 
                                                    H = heat content (kj kg-1) 
                                                    w = fuel weight (t ha-1) 
                                                    R = rate of spread (m min-1) 

 
The general assumption is that the higher the fire intensity the greater the potential impact. 
Table A7 describes a fire’s intensity in terms of its impact on people and property, and how 
difficult it is to control. 
 

Intensity 
descriptor 

Intensity range 
(kW m-1) Fire description 

Mild < 500 • Easily suppressed fires e.g. fuel reduction burns. 
• Little risk to life and property. 

Moderate 500 – 2,500 
• Fires may cause damage but are controllable. 
• Upper values near limit of suppression 

capability in forest. 

Severe 2,500 – 10,000 

• Fires uncontrollable by direct attack in forest, 
suppression ability limited in grasslands at 
higher intensities. 

• Damage to property is likely. 
• There is potential people may be injured or die. 

Very Severe 10,000 – 30,000 
• Large fires that may cause significant damage. 
• People may die or be injured. 
• Hundreds of properties may be destroyed. 

Extreme > 30,000 

• Very large uncontrollable fires for example Ash 
Wednesday and Black Saturday fires at upper 
limits (> 120,000 – 150,000 kW m-1). 

• People may die and be injured. 
• Extensive loss of property can be expected. 

Table A7 - Fire intensity classification (adapted from CFA, 2009). 
 
One intensity value was assigned to each 10 x 10 metre cell on the mapping program. Apart 
from where the fuel load was assigned a 0 t ha-1 (i.e. roads), the modelled intensities were 
generally between 2,500 to 57,000 kW m-1. Cells were grouped into 5,000 kW m-1 bands, 
resulting in 12 intensity classes. Any intensity falling within one of these classes was 
assigned the highest intensity value of that group (see Table A8). This enabled 12 intensity 
values to be used in the flame length and radiant heat flux calculations instead of 
thousands of varying intensities. 
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Intensity class (kW m-1) Intensity value used (kW m-1) 
1 > 5,000 5,000 

5,001 > 10,000 10,000 
10,001 > 15,000 15,000 

15,001 > 20,000 20,000 
20,001 > 25,000 25,000 

25,001 > 30,000 30,000 
30,001 > 35,000 35,000 
35,001 > 40,000 40,000 

40,001 > 45,000 45,000 
45,001 > 50,000 50,000 

50,001 > 55,000 55,000 
55,001 > 60,000 60,000 

Table A8 - Fire intensity values used in the modelling. Intensities of 0 kW m-1 were also present 
across the MPFR, however they reflected the roads and were not used to measure flame length or 
radiant heat fluxes. 
 
Maps A5 to A9 illustrate the varying intensities across the MPFR. The highest intensities 
are predicted for the Weeroona Street Bushland Reserve due to the steep slopes ascending 
up one dune and inherently rapid rate of spread in Shrub and heath vegetation.  
 
 



                                                                              MPFR Fire Management Plan 

 80 

 
Map A5 - Fire intensity (part 1). 
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Map A6 - Fire intensity (part 2). 
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Map A7 - Fire intensity (part 3). 



          MPFR Fire Management Plan 

 83 

 
Map A8 - Fire intensity (part 4). 
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Map A9 - Fire intensity (part 5). 

Weeroona Street 
Bushland Reserve 
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10.3.4 Flame length model 
The flame length measures the distance from the centre of the flaming zone to the tip of the 
flame (Maughan and Krusel, 1999) (see Figure 1). Flame length was calculated from the fire 
intensity using two different equations, one for Forest and Shrub and heath, and another 
for Grasslands. Twelve fire intensity values were used as per Table A8. 
 

Flame Length 

Forest and  
Shrub and heath 

Lf = 0.0775 * I0.46 
 

(Alexander model - Alexander, 1982) 

Grassland Lf = 1.192 (I/1000)0.5 
 

(Nelson, 1980 in Ellis, 2000) 

Where:                                        Lf = flame length (m) 
                                                     I = fire intensity (kW m-1) (as per Table A8 and Maps A5 to 
                                                          A9) 

 
The flame length was modelled from the edge of the study area to see how far it may 
extend beyond the study area boundary.  
 
Where the vegetation was classified as Forest for modelling purposes, half the height of the 
canopy (i.e. 3.5 m) was added to the calculated flame length measurement, to account for a 
crown fire as per the Wildfire Management Overlay model (Maughan, pers. comm.). 
 
10.3.5 Radiant heat flux model 
A fire’s potential impact on a structure was assessed in terms of the impact of direct flame 
contact and/or radiant heat. Radiant heat flux is the amount of heat energy impacting on a 
surface and is measured in kilowatts per square metre (kW m-2). Radiant heat travels in a 
straight line in all directions and does not heat the space between the heat source (i.e. 
flames) and the heat sink (i.e. an object). The amount of radiant heat impacting on an object 
decreases significantly as the distance between the source and sink increases (Tolhurst and 
Cheney, 1999). 
 
Houses and other major buildings adjacent to the MPFR were identified using aerial 
photography and digitised. This allowed the radiant heat flux impacting on them from 
vegetation burning within the MPFR to be calculated. It was assumed that vegetation grew 
to the reserve boundary in order to assess the maximum radiant heat flux possible on 
adjacent buildings. This is not the case in real life, as strips of vegetation have already been 
modified behind a number of houses to reduce the fire risk. 
 
The Leicester model was used to measure the setback distance required to reach a 
predetermined radiant heat flux. The resultant distances were then added to the calculated 
flame lengths to find the total setback distance from an asset in which vegetation was to be 
managed. 
 
To represent radiant heat flux in a meaningful way, the permissible radiant heat threshold 
impacting on buildings was set at 12.5 kW m-2, the level at which normal float glass may 
fail (see Table A9). As it is difficult to determine the standard to which existing buildings 
are built, the radiant heat level at which the weakest component (windows) is likely to fail 
was chosen. 
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Radiant Heat Flux 

Forest, 
Shrub and heath, 
Grassland 

Qo = 60 (1 – exp(-I/(3000*Do))) 
 

(Leicester model - Leicester, 1987) 
 

Equation used: 12.5 = 60 (1 – exp (-I/(3000*Do))) 

Where                   Qo = radiant intensity at distance Do from flame front                                                    
.                                                              (kW m-2) 
                                                     I = fire intensity (kW m-1) (as per Table A8 and Maps A5 to 
                                                          A9) 
                                                     Do = distance of observer from flame front (m) 

 
Radiant Heat Flux Possible effects on building elements 
10 kW m-2 Fabrics inside a building can ignite after prolonged exposure. 

12.5 kW m-2 
Standard float glass could fail. 
Some timbers can ignite with prolonged exposure and piloted 
ignition. 

19 kW m-2 Screened float glass could fail. 

29 kW m-2 
Ignition of most timbers without piloted ignition after 3 minutes 
of exposure. 
Toughened glass could fail. 

Table A9 - Effects of radiant heat flux on buildings (Standards Australia, 2009). 
 
The Bushfire Attack Levels (BAL) defined in AS:3959-2009 Construction in Bushfire-prone 
areas (Standards Australia, 2009) corresponds to the degree of radiant heat exposure, as 
shown in Table A10. 
 

Bushfire Attack Level 
(BAL) Risk Factor 

Construction elements are 
expected to be exposed 
to… 

BAL-Low 

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

Not applicable. 

BAL-12.5 There is risk of ember attack. 
 

A radiant heat flux not 
greater than 12.5 kWm-2. 

BAL-19 
There is a risk of ember attack 
and a likelihood of exposure 
to radiant heat. 

A radiant heat flux not 
greater than 19 kWm-2. 

BAL-29 

There is an increased risk of 
ember attack and a likelihood 
of exposure to increased levels 
of radiant heat. 

A radiant heat flux not 
greater than 29 kWm-2. 

BAL-40 

There is a much increased risk 
of ember attack and a 
likelihood of direct exposure 
to flames from the fire front. 

A radiant heat flux not 
greater than 40 kWm-2. 
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Bushfire Attack Level 
(BAL) Risk Factor 

Construction elements are 
expected to be exposed 
to… 

BAL-Flame Zone (FZ) 

There is an 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. 

A radiant heat flux greater 
than 40 kWm-2. 

Table A10 - AS3959:2009 BALs and associated risk factors (Standards Australia, 2009). 
 
10.3.6 Using the modelling to determine APZ distances 
The outer boundaries of the APZs were calculated using the results of the flame length and 
radiant heat flux equations. This section describes how the data was brought together and 
how the APZs were produced using the Esri ArcMap 10 Geographic Information System 
(GIS). 
 
The first step was to prepare the intensity layer in the mapping program so that the APZ 
distances could be measured. As described in Section A1.3.3, the intensity values illustrated 
in Maps A5 to A9 were applied to each 10 x 10 metre cell. In order to map the combined 
flame length and radiant heat flux distance (i.e. total setback distance) from the intensity 
data, the cells were converted to polygons (i.e. shapes) depending on their intensity class 
(see Table A8). This produced hundreds of polygons across the MPFR, each of which was 
assigned one of 12 intensity values (see Figure A3). 
 

a)   b)  
Figure A3 – (a) Converting raster cells containing intensity values to (b) Polygons. 
 
The largest amount of radiant heat impacting on a building may not be from the part of the 
fire closest to the asset. For example, the most intense heat from a fire impacting on a 
building may not be from the grassy area 10 metres away, but from the forest 30 metres 
away. The total setback distances specified in Table A11 were therefore applied to the 
intensity polygons across the MPFR to illustrate how far an object would have to be away 
from the flames to receive a radiant heat flux no greater than 12.5 kW m-2. 
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Intensity 
class 

(kW m-1) 

Grasslands Shrub and heath Forest 
Flame 
length 

distance 
(m) 

Radiant 
heat flux 
distance 

using  
12.5 kW 
m-2 (m) 

Total 
setback 

from each 
intensity 
class (m) 

Flame 
length 

distance 
(m) 

Radiant 
heat flux 
distance 

using  
12.5 kW 
m-2 (m) 

Total 
setback 

from each 
intensity 
class (m) 

Flame 
length 

distance 
(m) 

Radiant 
heat flux 
distance 

using  
12.5 kW 
m-2 (m) 

Total 
setback 

from each 
intensity 
class (m) 

5,000 2.7 7.1 10 3.9 7.1 11 7.4 7.1 15 
10,000 3.8 14.3 18 5.4 14.3 20 8.9 14.3 23 

15,000 - - - 6.5 21.4 28 10 21.4 31 
20,000 - - - 7.4 28.5 36 10.9 28.5 39 

25,000 - - - 8.2 35.7 44 11.7 35.7 47 
30,000 - - - 8.9 42.8 52 12.4 42.8 55 

35,000 - - - 9.5 49.9 59 13 49.9 63 
40,000 - - - 10.1 57.1 67 13.6 57.1 71 
45,000 - - - 10.7 64.2 75 14.2 64.2 78 

50,000 - - - 11.2 71.3 83 14.7 71.3 86 
55,000 - - - 11.7 78.5 90 15.2 78.5 94 

60,000 - - - 12.2 85.6 98 15.7 85.6 101 
Table A11 - Flame length and radiant heat flux distances for each vegetation type. Total setback distances are rounded to the nearest integer. Grassland 
values above 10,000 kW m-1 were not found in the modelling. 
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These total setback distances were then applied to each intensity polygon in the mapping 
program to see which houses were exposed to radiant heat levels above the maximum 
threshold (see Figure A4a). In some cases, houses were far enough away from the MPFR 
to receive a radiant heat flux below 12.5 kW m-2, which meant that an APZ within the 
MPFR adjacent to their property was not required. In other cases, houses were exposed to 
varying levels of radiant heat, so the total setback that extended the furthest distance 
beyond each house (i.e. away from the MPFR) was automatically selected. These 
maximum setback distances were then applied to each house (see Figure A4b) and 
buffered by the same distance. The buffer distances in Figure A4b therefore represents 
what area of vegetation would have to be managed for each house to reach a radiant heat 
flux of 12.5 kW m-2. The areas that intersected the MPFR were then clipped to represent 
the APZs for VicRoads and MPSC land (see Figure A4c). Measuring off 10 metres from 
each house and clipping the area to VicRoads and MPSC land determined the APZ1 
locations. The remainder of the area became APZ2. The modelling assumes that the 
vegetation on private properties adjacent to the MPFR is managed to APZ1 standards (see 
Table 6). 
 

a)  b)   
 

c)  
Figure A4 - Determining maximum setback distances and the resultant APZs. (a) The total 
setback distances were calculated from each intensity polygon (b) The setback distances that 
extended the furthest beyond each house was automatically selected and used to buffer off each 
house (c) Any part of that buffer that intersected the MPFR formed the APZs.   
 


