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1. Introduction 

Terramatrix Pty Ltd was commissioned by Bass Coast Shire Council (Bass Coast SC) to 

undertake a bushfire impact assessment for The Gurdies Reserve, to review the adequacy of 

the existing Asset Protection Zones (APZs) and advise on the need for additional APZ works. 

 

The Gurdies Reserve is approximately 52.2 hectares and is located to the east of Western Port 

Bay. The reserve is bordered by the Bass Highway to the west, private property to the north 

and east, and The Gurdies Nature Conservation Reserve (managed by Parks Victoria) to the 

south (see Map 1). 

 

The approach taken was to describe the physical nature of a potential bushfire, based on a 

site assessment, and model the impact it may have on the houses adjacent to the reserve.  

The assessment involved detailed fire behaviour analysis and impact modelling to profile the 

potential radiant heat impact on the adjacent dwellings.  This analysis was then used to inform 

the size and location of APZs. 

2. Site context 

The Gurdies Reserve is a small bushland reserve managed by Bass Coast SC, situated to the 

east of Western Port Bay and adjoining The Gurdies Nature Conservation Park, managed by 

Parks Victoria.  The reserve area under Bass Coast SC management is approximately 52.2 ha. 

The total reserve area (excluding the small dam) identified as an Offset site is 50.519 ha 

(DELWP, 2015). 

 

The reserve is bounded by the Bass Highway to the west; a vineyard and Hendy Lane to the 

north; Gurdies-St Helliers Road and residential allotments (Woodland Close) to the east; and 

The Gurdies Nature Conservation Park to the south.  A disused gravel quarry is just south of 

the study site, enclosed within the Parks Victoria reserve.  The Gurdies Reserve can be 

accessed off the end of Hendy Lane in the north and from Woodland Close to the east.  Access 

to the public is limited to walking.  A fire trail for emergency services and management 

vehicles is maintained within the reserve, along the boundary with residential lots in 

Woodland Close.  There is also a track down to the small dam, just to the west of Woodland 

Close. 

 

The reserve is within a designated Bushfire Prone Area (BPA) and is covered by the Bushfire 

Management Overlay (BMO).  The residential area around the reserve (to the north and 

Woodland Close) is listed in the Victorian Fire Risk Register as VFRR-B Asset ID #5025 (The 

Gurdies).  The potential impact of a bushfire on the Gurdies is assessed, with the likelihood 

considered to be ‘possible’ and the consequence considered to be ‘moderate’, giving an 

overall risk rating of ‘Extreme’.  Several treatments are listed as being applied, including Fire 

Ready Victoria meeting, fire access roads and a Community Information Guide.  
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Map 1 - The Gurdies Reserve.  
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3. Recommended fire management treatment 

The focus of this study is to determine requirements for APZs within the reserve to reduce the 

chance of flame and radiant heat impact on adjacent houses.  Sound risk management 

practice is to implement multiple controls to address the potential risk factors, recognising 

that treatments/controls may fail under certain circumstances.  Hence, this report also 

presents a brief discussion of other fire management treatments that should be considered 

for implementation.  The treatments presented are not an exhaustive list. 

 

3.1. Asset protection zones 

The objective of an APZ is to prevent direct flame contact or radiant heat ignition of houses 

adjacent to the reserve, from vegetation burning within the reserve.  

 

The Gurdies Reserves currently has a managed are along the boundary with houses, some of 

which also provides access for emergency services. The analysis underpinning whether the 

width and/or location of the APZs should be altered, is detailed Section 5. The recommended 

APZs resulting from the analysis are shown in orange on Map 2.  The width of the APZs is 

designed to reduce radiant heat exposure to less than 19kW/m².   

 

The analysis used to determine the adequacy of the existing APZ follows that described in AS 

3959-2018 and used to determine bushfire mitigation requirements for setbacks from 

hazardous vegetation and construction standards for new dwellings in the BPA and BMO. 

 

The mapped APZ shows that additional work is needed north of 30 Woodland Close, west of 

40 and 41 Woodland Close, and south of Hendy Lane. Vegetation management in these 

additional areas should focus on understorey management, reducing the elevated and near-

surface fuel layers, and removing dead fine fuels such as fallen branches. 

 

The effectiveness of APZs is heavily reliant on complimentary fuel management being 

undertaken on adjacent private land between the reserve and the dwellings.  The concept of 

shared responsibility is essential, where fuel management on both sides of the reserve 

boundary contributes to the requisite defendable space. 

 

In instances where there is garden between the reserve boundary and the house, the purpose 

of the APZ is to moderate the fire behaviour such that any vegetation management 

undertaken by residents on their property is effective.  In instances where there is little or no 

vegetation management on the private property, the APZ may not prevent ignition of garden 

vegetation and the subsequent ignition of the house.   
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Map 2.  Modelled APZ requirements to reduce the radiant heat on adjacent houses to less than 
19kW/m2. Note: dwellings to the west of the reserve, over the Bass Highway, have an adequate 
setback and are therefore not shown on this map.  
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3.1.1. Vegetation management standard 

It is recommended the management of an APZ be consistent with the BMO defendable space 

requirements.  These requirements are: 

‘Defendable space is provided and is managed in accordance with the following requirements: 

• Grass must be short cropped and maintained during the declared fire danger period. 

• All leaves and vegetation debris must be removed at regular intervals during the 

declared fire danger period. 

• Within 10 metres of a building, flammable objects must not be located close to the 

vulnerable parts of the building. 

• Plants greater than 10 centimetres in height must not be placed within 3m of a window 

or glass feature of the building. 

• Shrubs must not be located under the canopy of trees. 

• Individual and clumps of shrubs must not exceed 5 sq. metres in area and must be 

separated by at least 5 metres. 

• Trees must not overhang or touch any elements of the building. 

• The canopy of trees must be separated by at least 5 metres. 

• There must be a clearance of at least 2 metres between the lowest tree branches and 

ground level. 

Table 6 at Clause 53.02-5 (Bass Coast Planning Scheme, 2018) 

 

3.1.2. Vegetation management techniques 

There are a number of different methods by which the management prescription can be 

achieved within the APZ.  These include mechanical or chemical control.  Priority should be 

given to weed species with high biomass, and sensitive areas may benefit from vegetation 

management by hand. 

 

3.2. Waste dumping in the reserve 

Residents should be discouraged from dumping their green waste in the reserve, as not only 

does it promote weeds, it may also increase the fuel load.  In a bushfire, this may result in a 

localised area of higher intensity flaming, beyond that which the APZs are designed for.  Bass 

Coast SC already has a number of programs in place to reduce rubbish dumping, including 

illegal dumping inspections, green waste amnesties, and a green waste collection.  Messages 

to discourage green waste dumping could be reinforced at community meetings and in 

Council newsletters to residents. 

3.3. Fire and management vehicle access 

All houses in Woodland Close, adjacent to the reserve, have a fire access track within the 

reserve running along the boundary of the private property.  The fire access track is identified 

in the Bass Coast Municipal Fire Management Plan (MFMP) (BCSC, 2018) and is inspected 

twice yearly.  The Bass Highway, the Gurdies-St Hellier Road and Woodland Close are all 

double lane sealed roads, whilst Hendy Lane is an all-weather unsealed road.  The Gurdies-St 
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Hellier Road is identified in the Bass Coast MFMP as a Priority Road (BCSC, 2018), with the 

vegetation in the road reserve cut twice per year  

 

It is recommended that a regular (once every 3-5 years) pre-fire season discussion take place 

with the CFA in order to develop (or review) a suppression plan for the Gurdies Reserve.  This 

would also allow CFA crews to familiarise themselves with the reserve. 

3.4. Water for firefighting 

There are no hydrants located in the residential area immediately adjacent to the reserve.  

The closest hydrants are on the Bass Highway at Pioneer Bay, just to the south-west of the 

reserve.  There is a dam in the reserve, which is believed to be accessible for firefighting 

purposes.  In addition, there are two 26,000L tanks located on the Gurdies-St Hellier Road. 

 

It is recommended that Bass Coast SC liaise with the CFA to confirm the adequacy of the water 

supply in this area. 

3.5. Community engagement 

Building community resilience, through participation and empowerment, is a central tenant 

of good emergency management practice and forms a key part of the Victorian Community 

Resilience Framework for Emergency Management (EMV, 2017).  It is well recognised that 

involving communities in building capacity and resilience can significantly reduce the impact 

of a natural hazard. 

 

The CFA run annual Fire Ready Victoria meetings for residents of The Gurdies (BCSC, 2018). 

The level of additional public engagement about fire risk is something that needs to be 

decided by Bass Coast SC in consultation with the CFA. 

 

3.5.1. Bushfire survival plans 

Vegetation management is not a guarantee that a fire will not impact a house.  The CFA 

recommends that anyone living in an area that may be subject to a bushfire (including urban 

areas adjacent to bushland or grassland) should have a fire plan.  They recommend leaving 

early, well in advance of a fire, or being well prepared to stay and defend.   

 

The CFA provide a comprehensive set of resources both on their website, such as the Fire 

Ready Kit (CFA, 2018), The Gurdies Community Information Guide and offer face to face 

interaction, such as community meetings, to help residents make a plan.  Bass Coast SC should 

make full use of these resources by promoting and distributing them where they can. 

3.6. Bushfire Attack Level (BAL) construction standard retrofitting 

The Victoria Planning Provisions now require that all new dwellings within the BMO be built 

with the consideration of bushfire risk.  The Australian Standard 3959 Construction of buildings 

in bushfire-prone areas (AS 3959-2018) (Standards Australia, 2018) provides clear direction on 
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how to construct buildings to enhance bushfire protection under a range of bushfire attack 

levels (BALs).  It is assumed, however, that all houses adjacent to The Gurdies Reserve were 

constructed prior to the introduction of building and planning controls and are unlikely to 

meet any building standard for bushfire. 

 

The publication A Guide to Retrofitting Your Home for Better Protection from a Bushfire (VBA, 

2017) is a good resource for residents living adjacent to bushland reserves.  Increasing the 

construction standard will reduce the likelihood of fire igniting a dwelling.  In addition, where 

the construction standard is above BAL-19, there is justification for increasing the radiant heat 

threshold used in the design of APZs within the reserve, thus reducing their width. 

 

3.7. Garden design/appropriate planting 

The survivability of buildings, and those people that occupy and shelter within them, can be 

significantly enhanced or endangered by the type of plants around the building (CFA, 2011).  

The condition of vegetation within close proximity of the house may determine its survivability. 

 

The CFA publication Landscaping for Bushfire (CFA, 2011) is a good resource for residents 

living near a bushland reserve. The guide sets out clear principles for landscaping that will 

reduce the likelihood of bushfire impact. It also provides examples and lists appropriate plant 

species for a range of settings, including a chapter specifically addressing coastal gardens. The 

CFA also have an online Plant Selection Key (www.cfa.vic.gov.au) to assist people choose 

plants for high fire risk areas. 

 

To enhance the relevance of this guide, Bass Coast SC could consider developing a product 

(e.g. pamphlet or webpage) that lists locally appropriate plants residents should plant (such 

as lower flammability indigenous species) and should not plant (such as invasive weeds).   

 

 

  

http://www.cfa.vic.gov.au/
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4. Bushfire characteristics of the area 

4.1. Hazard characteristics 

4.1.1. Fire history 

The Bass Coast MFMP (BCSC, 2018) states that the majority of bushfires in the municipality 

occur in grass and low shrub (98%) and that most of these (65%) are contained to one hectare 

or less.  The main ignition sources for the shire are deliberately lit fires (approx. 40%), 

unattended fires in the open (approx. 18.5%) and inadequate control of an open fire (approx. 

8.5%).  

 

The available fire history for the area (see Map 3) shows a number of bushfires have burnt 

within 5km of the study site, although most have been contained whilst still relatively small. 

Not shown on the map is a bushfire ignited near Grantville (approximately 6km south-west  of 

The Gurdies Reserve) on the 1st February 2019, causing sections of the Bass Highway to be 

closed, Watch and Act warnings to be issued and residents in the Adams Estate (residential) 

advised to evacuate (Cunningham, 2019).  
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Map 3 - Bushfire history in the vicinity of The Gurdies Reserve.  
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4.1.2. Landscape bushfire scenarios 

The Gurdies Reserve is located to the east of Western Port Bay, approximately 1km from the 

coast.  The site sits within a mixed landscape dominated by agricultural land (grazing, cropping 

and vineyards) with significant areas of remnant native vegetation.  In the wider landscape, 

to the north, east and west is agricultural land.  To the north-east is the Hurdy Gurdy Creek 

Nature Conservation Reserve (Parks Vic) and the Holden Proving Ground, to the south is the 

Gurdies Nature Conservation Reserve (Parks Vic).  

 

A fire within the reserve could start from a local ignition, most likely in locations that people 

can easily access, that is along the Bass Highway, from neighbouring residential areas or along 

walking tracks.  The fire would need time and space to develop, but under the assumed Code 

Red fire weather conditions, a fire ignited near the western or southern boundary of the 

reserve would be a fully developed fire by the time it impacted the residential areas to the 

north or Woodland Close to the east. 

 

A landscape scale fire could also burn into the Gurdies Reserve, burning under a north-

westerly or westerly wind towards the houses within Woodland Close.  The fire would be a 

grassfire as it burnt towards the reserve and would need to cross the Bass Highway, likely by 

short distance spotting.  Once the fire entered the reserve, it would become a forest fire, 

slowing in rate of spread due to the wind reduction effect of the trees, but increasing in 

intensity with the increase fuel loads.  The rate of spread and intensity would also be 

influenced by the slope, with the fire increasing in both as it moves uphill towards the houses.  

 

A fire could also burn into the reserve from the south-west (the direction most often 

associated with a wind change).  This fire would be burning into the reserve from The Gurdies 

Nature Conservation Reserve and could be expected to be a large fully developed forest fire 

under the assumed Code Red conditions.  Again, the fire behaviour would be influenced by 

the fuel load (in the reserves, this could be influenced by time since fire) and the local 

topography, with fires burning uphill at a greater speed and intensity. 

 

4.1.3. Vegetation and fuel 

The study site is within the Gippsland Plain bioregion.  DELWP modelled Ecological Vegetation 

Classes (EVC) has incomplete coverage for the study area.  The mapping identifies two EVCs 

within the reserve (see Map 4): 

• Lowland Forest (16) 

• Grassy Woodland (175) 

 

The DELWP benchmark information for each EVC is provided in Table 1 
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Table 1 - EVC benchmarks for The Gurdies Reserve. 

Ecological 
Vegetation 
Class 

Conservation 
Status 

Dominant 
tree cover 

Description 

Lowland 
Forest (16) 

Vulnerable 

Canopy cover 
30% 
Messmate 
Stringybark 
Narrow-leaf 
Peppermint 
Yertchuk 

Eucalypt forest to 20 m tall on relatively fertile, 
moderately well-drained soils in areas of 
relatively high rainfall.  Characterised by the 
diversity of life forms and species in the 
understorey including a range of shrubs, grasses 
and herbs. 

Grassy 
Woodland 
(175) 

Endangered 

Canopy Cover 
20% 
Gippsland 
Red-gum 
River Red-
gum 

An open, eucalypt woodland to 15 m tall 
occurring on a number of geologies and soil 
types.  Occupies poorly drained, fertile soils on 
flat or gently undulating plains at low elevations.  
The understorey consists of a few sparse shrubs 
over a species-rich grassy and herbaceous 
ground layer. 

 

An inspection of the reserve suggests that from a structural point of view and the dominant 

eucalypts present, the vegetation within the reserve mostly likely to influence fire behaviour 

close to the houses, is the Lowland Forest EVC.  

 

The Lowland Forest EVC best accords with the Forest vegetation class in AS 3959-2018.  Forest 

vegetation comprises areas with trees to 30m high or taller at maturity, typically dominated 

by eucalypts, with 30–70% foliage cover (may include understorey ranging from rainforest 

species and tree ferns to sclerophyllous low trees or shrubs).  Includes pine and eucalypt 

plantations (Standards Australia, 2018).  

 

The classification system used in AS 3959-2018 is not directly analogous to Ecological 

Vegetation Classes (EVCs) but uses a generalised description of vegetation based on the 

AUSLIG (Australian Natural Resources Atlas: No. 7 - Native Vegetation) classification system.  

 

For the purpose of the fire behaviour modelling to determine the width of APZs, the assumed 

fuel loads for Forest have been applied (25t/ha surface fuel load and 35t/ha overall fuel load). 

 

4.1.4. Topography and hydrology 

The topography within the reserve generally slopes uphill from the Bass Highway towards the 

eastern boundary.  A small creek runs east to west, entering the reserve along the eastern 

boundary south of Woodland Close and leaving the reserve approximately half-way along the 

western boundary.  A small dam, located just west of Woodland Close, is fed by this creek.  

 

The slope of the reserve would have a local influence on a fire burning under a north-westerly 

or south-westerly wind, increasing the rate of spread and fireline intensity as it moves uphill 

towards the houses of Woodland Close.   
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Map 4 - Modelled Ecological Vegetation Classes at The Gurdies Reserve. 
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Map 5 - Topography and hydrology of The Gurdies Reserve. 
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4.1.5. Weather 

Weather is a key input into fire behaviour modelling used to determine bushfire mitigation 

measures, such as defendable space, APZs and the construction standard of new buildings. 

The Forest Fire Danger Index (FFDI) and the Grassland Fire Danger Index (GFDI) represent the 

level of bushfire threat based on weather (and fuel) conditions.  An FFDI 100/GFDI 130 is 

applied in non-alpine areas of Victoria by the building system, to establish building setback 

distances from classified vegetation in accordance with AS 3959-2018 (and similarly in BMO 

areas, as one of the inputs to determine the defendable space distances in the Tables to Clause 

53.02-3).  

 

The indices are also used for predicting fire behaviour including the difficulty of suppression, 

forecasting Fire Danger Ratings (FDRs) and determining an appropriate level of preparedness 

for emergency services.  Table 2 displays the FDRs, their FFDI range1 and the description of 

conditions for each FDR.  

 

Note that the benchmark of an FFDI 100 represents a 'one size fits all' model of extreme fire 

weather conditions for the state, but which has been exceeded during some significant fire 

events, including at some locations in Victoria on ‘Black Saturday’ 2009.  Therefore, it is 

important to note that this is not necessarily the worst-case conditions for any particular 

location, including the study area. 

 

  

                                                           
1 The GFDI ranges for each FDR in Table 2 may vary in some jurisdictions. 
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Table 2 - Fire Danger Ratings (Source: AFAC, 2017; CFA 2017). 

Forest 
Fire 
Danger 
Index  

Grassland 
Fire 
Danger 
Index 

Fire Danger 
Rating (FDR) 

Description of conditions 

100+ 150+ Code Red 

The worst conditions for a bush or grass fire.  Homes 
are not designed or constructed to withstand fires in 
these conditions.  The safest place to be is away 
from high risk bushfire areas. 

75-99 100-149 Extreme 

Expect extremely hot, dry and windy conditions.  
Fires will be uncontrollable, unpredictable and fast 
moving.  Spot fires will start, move quickly and will 
come from many directions. 
Homes that are situated and constructed or 
modified to withstand a bushfire, that are well 
prepared and actively defended, may provide safety. 
You must be physically and mentally prepared to 
defend in these conditions.  

50-74 50-99 Severe 

Expect hot, dry and possibly windy conditions. 
If a fire starts and takes hold, it may be 
uncontrollable. 
Well prepared homes that are actively defended can 
provide safety. 
You must be physically and mentally prepared to 
defend in these conditions. 

25-49 Very High If a fire starts, it can most likely be controlled in 
these conditions and homes can provide safety. 
Be aware of how fires can start and minimise the 
risk. 
Controlled burning off may occur in these conditions 
if it is safe – check to see if permits apply. 

12-24 High 

0-11 
Low – 
Moderate 
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4.2. Exposure characteristics 

The potential radiant heat and flame impact from a fire in the reserve on houses directly 

adjacent to the reserve is the focus of this study.  In total there are 16 houses that abut the 

reserve boundary.   

 

It should be recognised that a bushfire in the reserve may have a broader impact, beyond the 

scope of this study.  For example, embers and burning debris from a bushfire can travel well 

beyond the fire perimeter and ignite houses or property downwind of the fire.  The houses 

themselves also pose a threat to neighbouring houses if they are alight, with house-to-house 

fire spread a possibility where they are sited close to each other, such as to the north of the 

reserve. 

4.3. Vulnerability characteristics 

The mechanisms of bushfire attack on a dwelling are well understood (Blanchi and Leonard, 

2005, 2008; 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.  Extremely strong winds may cause structural damage to the building, making ignition 

by embers easier and compromising its ability to effectively shelter occupants. 

 

Ember attack is statistically the most common mechanism of house ignition during bushfire.  

The impact of embers extends much further from the unmanaged fuel than flame contact and 

radiant heat and can continue to pose a risk many hours after the fire front has passed.  

Embers start small fires on or near the structure that gradually get larger, and in the absence 

of effective suppression, can spread to destroy the building. 

 

After a bushfire has entered a peri-urban area, secondary ignition sources such as burning 

houses, wooden fences etc. become significant (Gill et al., 2003).   

 

Arguably, however, it is flame contact and radiant heat ignition that poses the greatest threat 

to human survival.  These mechanisms can result in rapid involvement of the entire dwelling, 

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 dwelling.   

 

Ramsay and Dawkins (1993) state that it is desirable to have a fuel reduced area to eliminate 

(where possible) attack by radiant heat or flame contact.  Gibbons et al.  (2012) stress the 

impact vegetation type and quantity within 40 metres of a dwelling has in determining its 

survival. 

 

Siting a building or managing vegetation to reduce fire intensity such that the building is 

unlikely to be ignited by direct flame contact or radiant heat has long been a corner stone of 

CFA’s community safety policy as articulated through land use planning controls and various 

public education programs. 
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The rationale for this position is that the dwelling is often the primary protection from radiant 

heat for people within a fire area, and thus needs to survive the passage of the fire front during 

which period conditions in the open may be lethal.  After the fire front has passed it may be 

relatively safe for people to come out of the house and extinguish ember ignitions or even 

take refuge on burnt ground if the building fire is unable to be extinguished. 

 

This strategy will fail if the house ignites and becomes untenable at the same time as 

conditions outside the house are lethal, or if people fail to leave the house before it becomes 

untenable.  This could happen because: 

• The house is ignited by direct flame contact or radiant heat during the passage of the 

fire front; and/or 

• The house is ignited by embers in advance of the fire front and is unable to be 

extinguished and becomes untenable during the passage of the fire front; and/or 

• The house is significantly damaged by wind allowing mass entry of embers that 

overwhelm active defence and results in rapid fire spread through the building; and/or 

• People shelter-in-place but do not actively defend and fail to leave the burning building. 

1.1.1 Dwelling construction level 

AS 3959-2018 (Standards Australia, 2018) provides a series of construction standards that 

match the level of ember attack, radiant heat and flame contact that can be expected to 

impact on a dwelling.  These range from BAL-LOW (i.e. where there is insufficient risk to 

warrant enhanced construction) to BAL-Flame Zone (FZ) (i.e. radiant heat flux above 40 kW/m2 

and possible flame contact) (Standards Australia, 2018).  The houses adjacent to the reserve 

are within a BPA and covered by the BMO, therefore any new houses or major renovations 

would need to comply with AS 3959-2018.  Advice from Bass Coast SC is that existing dwellings 

were built prior to the building control and as such have no bushfire construction standard.  

 

To represent the potential fire impact in a meaningful way, radiant heat thresholds for 

buildings were set to 19kW/m². This corresponds to a BAL-19 construction level under 

AS3959-2018.   

 

The setback distance required for the radiant heat flux to drop below 19kW/m-² was 

calculated for each house adjacent to the reserve.  This distance is used to define where an 

APZ is required.   

 

Where additional measures are in place, such as increasing the radiant heat resistance of 

houses through retrofitting, the size of the APZ can be reduced accordingly. 
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5. Potential fire behaviour 

 

Potential fire behaviour and impact was modelled using a combination of ‘site-specific’ local 

inputs (vegetation, weather and slope) and ‘generic’ inputs from AS 3959-2018.  These inputs 

were combined to create a set of ‘credible fire scenarios’ and used to determine potential fire 

behaviour in terms of forward rate of spread, fireline intensity, flame length and radiant heat 

flux.   

5.1. Fire behaviour impact zones 

Fire behaviour impact zones (FBIZs) are a way of illustrating and describing a ‘credible fire 

scenario’ (a run direction and run length under a set of credible weather conditions) that may 

impact the assets in discrete areas adjacent to the reserve.  Each fire behaviour impact zone 

is mapped with a run (indicating approximate direction) and the area that the run would 

potentially impact. 

 

Two fire behaviour impact zones have been described for the purpose of modelling the 

potential impact of a fire in the reserve on adjacent dwellings (see Map 6). 

 

FBIZ1 

FBIZ1 describes a fire impacting houses to the west, north and north-east of The Gurdies 

Reserve.  Under this scenario the fire approach to the properties would either be upslope 

(downhill) under a south-easterly (a direction from which elevated fire weather is less likely) 

or cross-slope under a southerly or south-westerly (the wind direction generally associated 

with the wind change).  The fire is assumed to be a fully developed fire moving at the quasi 

steady state rate of spread. 

 

FBIZ2 

FBIZ2 describes a fire approaching the properties in Woodland Close under a north-westerly 

(the wind direction most often associated with elevated fire weather) or south-westerly (the 

direction generally associated with the wind change).  Under either scenario, the fire would 

be moving downslope (10° uphill) towards the houses, causing an increase in rate of spread 

and fireline intensity.  The fire is assumed to be a fully developed fire moving at the quasi 

steady state rate of spread. 
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Map 6 – The Gurdies Reserve Fire Behaviour Impact Zones (FBIZs).  
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5.2. Fire behaviour impact modelling 

The characteristics of the FBIZs, fuel, weather and topographic analysis were used as inputs 

to fire behaviour modelling.  

 

A series of calculations are used to describe and model fire behaviour.  The following inputs 

were used in analysis of the reserve: 

• The characteristics of the FBIZs, including fuel load as per AS3959-2018 for Forest 

vegetation, site slope and an FFDI 100 were used as inputs to fire behaviour modelling. 

• Forest forward rate of spread was calculated using the published equation applicable 

to forest vegetation (Noble et al., 1980). 

• Fireline intensity was calculated using the equation published by Byram (Byram, 1959). 

• Flame lengths were calculated using the equation published by Byram (1959). 

• Radiant heat flux was calculated using the View Factor model (Tan et al., 2005), using 

a flame temperature of 1090k, consistent with the input variables and assumptions 

prescribed by AS 3959-2018.   

 

The results of the fire behaviour and impact modelling are shown in Table 3. 

 

The likely impact of the scenario fires on the dwellings was assessed in terms of the impact of 

direct flame contact and/or radiant heat on the building.  This analysis used the underpinning 

model for the assessment of Bushfire Attack Levels under AS 3959-2018 Construction of 

buildings in bushfire prone areas (Standards Australia, 2018).  

 

To represent radiant heat flux in a meaningful way, the tolerable radiant heat threshold for 

buildings was set to 19kW/m².  This threshold was chosen as the dwellings adjacent to the 

reserve have not been built to any bushfire construction standard, and therefore the radiant 

heat threshold should be that of the weakest building element (i.e. the windows). 

 

A radiant heat threshold of 19kW/m2 corresponds to a Bushfire Attack Level (BAL)-12.5 

construction level under AS 3959-2018.  
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Table 3 - Results of fire behaviour modelling to determine APZs for The Gurdies Reserve. 

 FBIZ#1 FBIZ#2 

Inputs 

FFDI 100 100 

Flame width (m) 100 100 

Fire run distance (m) Steady State Steady State 

Flame temperature (K) 1090 1090 

Heat of combustion (kJ/kg) 18,600 18,600 

Vegetation type Forest Forest 

Surface fuel load (t/ha) 25 25 

Overall fuel load (t/ha) 35 35 

Effective slope  0° upslope 10° downslope 

Site slope  0° upslope 10° downslope 

Outputs 

Radiant heat flux (kW/m2) 52.847 68.795 

Elevation (m) 7.3 15.5 

Flame angle (°) 38.0 46.0 

View factor 0.7892 1.0000 

Emissive power (kW/m2) 76.0 76.0 

Path length (m) 5.7 0.0 

Atmospheric transmissivity 0.881 0.905 

   

Radiant heat 

Distance to reach 12.5 kW/m2 (m) 48 69 

Distance to reach 19 kW/m2 (m) 35 53 

Distance to reach 29 kW/m2 (m) 25 39 

Distance to reach 40 kW/m2 (m) 19 31 
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6. Conclusion and recommendations 

Terramatrix Pty Ltd was commissioned by Bass Coast SC to undertake a bushfire impact 

assessment for The Gurdies Reserve, to review the adequacy of the existing Asset Protection 

Zones (APZs) and advise on the need for additional APZ works. 

 
The analysis used to determine the adequacy of the existing APZ follows that described in AS 

3959-2018 and used to determine bushfire mitigation requirements for setbacks from 

hazardous vegetation and construction standards for new dwellings in the BPA and BMO. The 

width of the APZs is designed to reduce radiant heat exposure to less than 19kW/m².   

 

The modelling and analysis show that further vegetation work is required north of 30 

Woodland Close, west of 40 and 41 Woodland Close, and south of Hendy Lane. 

 

The effectiveness of an APZ is heavily reliant on complimentary fuel management being 

undertaken on adjacent private land between the reserve and the dwellings.  The concept of 

shared responsibility is essential and therefore Bass Coast SC plan to bolster any fuel 

management works with a community engagement programme that: 

• Illustrates the notion of shared responsibility and what council, residents and other 

authorities (such as Forest Fire Management Vic, Parks Vic, DEWLP and CFA) to help 

manage the risk. 

• Encourages residents to develop a fire plan and emphasise that on elevated fire 

danger days (e.g. Code Red days) the safest option is to leave early. 

• Encourages the Community Fireguard Group for the estate, to facilitate information 

dissemination to residents about management issues; planning for a range of bushfire 

scenarios; making informed decisions about how to respond to bushfire; and how to 

maintain a fire smart house and garden.  

• Includes a community engagement meeting run by council and the CFA for all 

residents in the estate.  
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