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Executive Summary 
 

This Bushfire Risk Management Plan (FMP) has been prepared following the assessment 

of Ellenbrook Christian College and the surrounding area.  The College supports over 

1200 students from playground through to K12.  Over 150 staff are employed at the 

College and the facilities include classrooms, administration buildings, library, hall  and 

gymnasium.  

  

The College is currently exposed to a very low level of bushfire risk due to the extensive 

irrigated and managed gardens and grass surrounding the buildings.  The setback 

distance to the pine forest fuels west of Drumpellier Drive  is greater than 100 metres.  

There is only low bushfire hazard areas north, east and south of the College. 

 

All college buildings are vulnerability to ember attack and long distance spotting from a 

bushfire because they have not been constructed to a bushfire construction standard.  

This report identifies the level of bushfire risk at the site, analyses and evaluates ways 

to reduce the risk and recommends risk treatment options.  

 

Three buildings were identified as possible “Safer Buildings” at the College to provide 

some refuge from smoke and ember attack during a bushfire event.  It is recommended 

that these three buildings be retro-fitted to screen embers from entering.  This is 

discussed in Recommendation 1.   

 

Identifying and maintaining the Building Protection Zone is one of the more important fire 

protection measures and this is described in Recommendation 2. Establishing and 

maintaining bushfire fuel levels surrounding the proposed Safer Building s and all College 

buildings is the only method that allows the predicted levels of radiant heat flux and 

flame exposure to be reduced and maintained.  

 

The College needs to have a relocation trigger, to move students into the designated 

“safer buildings” and then decisions can be made regarding off-site evacuation.  This is 

described in recommendation 4.  Maintaining communication is also vitally important, as 

power may be lost in a bushfire and the Staff will need to receive advice and warnings 

and to make investigations regarding the bushfire’s location and threat level.  

 

Staff at the College must have contingency plans and be able to act independently to 

self evacuate off-site or relocate to the Safer Buildings. This report covers these issues . 
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1. Introduction 
 

Ellenbrook Christian College is located on Santona Boulevard in Ellenbrook  (Appendix 

A), City of Swan and accommodates over 1200 students and 150 staff.  The College 

offers a kindergarten to Year 12 education.  The site is open and surrounded by 

landscaped gardens and irrigated grass. 

 

People usually have two safe options when threatened by bushfire: leav e early or stay 

and defend an adequately prepared property.  Leaving early before a bushfire threatens 

is always the safest option.  Sheltering in a well -prepared building that is being actively 

defended can provide a safe environment in most conditions.  Sheltering in a vehicle is 

not safe, although some people have survived. Evacuating or fleeing a bushfire on foot is 

even more dangerous.  

 

Bushfires are unpredictable so it is difficult for fire authorities, Police and government to 

offer uniform advice on when to evacuate and what roads to use for this purpose. The 

College must have contingency plans and be able to act independently to evacuate early 

or relocate to a nearby safer place (AFAC 2010), such as a safer building.  

 

Bushfires are highly stressful situations, people often show signs of anxiety, such as a 

racing heart, dizziness and sweating (DFES 2010).  Having a plan to follow helps avoid 

last minute decisions that can cost lives.   

 

Bushfire safety is a shared responsibility between governments,  fire authorities and the 

community. 

 

This report follows the Risk Management process described in the Australian Standard 

AS/NZS ISO 31000:2009.  It is a systematic method for identifying, analysing, evaluating 

and treating emergency risks.  

 

 

 
2 Project Scope and Objectives 
 

This report identifies the level of bushfire risk at the site, analyses and evaluates the 

options to mitigate the risk and recommends the risk treatment options.  Three College 

buildings were assessed to determine suitability to provide short term protection from 

bushfire impacts.  These building included the Gymnasium, the Hall and the Library 

which are all to become designated “Safer Buildings” for staff and students to shelter 

from embers and smoke.  Surrounding vegetation was mapped  and assessed to 

determine the hazard and bushfire risk.  
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Contingency planning is also assessed for circumstances when off -site evacuation is not 

possible at the College. It also provides triggers and procedures to implement if 

authorities are not providing adequate advice or assistance. This report:  

 

 Identifies the level of bushfire risk for the College ;  

 Identifies the “safest” building/s at the site whe re people can take shelter from 

 smoke and embers (and actively defend) during a bushfire ; 

 Provides practical recommendations to retrofit the “Safer Buildings ” to achieve 

 compliance with the Australian Standard AS 3959-2009; 

 Provides recommendations to manage bushfire fuels surrounding the Safer 

Buildings and the broader College site by establishing a Building Protection Zone 

(BPZ) and Hazard Separation Zone (HSZ); 

 Identifies triggers for self -relocation (to Safer Building) and self -evacuation (off the 

 site); and 

 Provides checklists for a general self defence strategy to implement when 

sheltering at the “Safer Building”.  

 

Under the Western Australian Occupational Safety and Health Act 1984, the responsible 

person at the workplace has:  

 

 Specific obligations for emergency evacuations - these include ensuring that there 

is an evacuation procedure in place to protect anyone on the premises if there is 

an emergency; and 

 

 A general ‘duty of care’ obligation to ensure preparations have been tak en for 

potential emergencies that might occur - this includes identifying potential hazards 

that might arise because of an emergency and ensuring that staff and students will  

not be, as far as practical, exposed to them.  

 
3.  Statutory and Policy Framework 
 

Relevant key legislation, policy and guidelines which govern bushfire risk management 

and fire response in Western Australia include the following:  

 

 Emergency Management Act 2005  

 Fire and Emergency Services Authority Act 1998 

 Bush Fires Act 1954 

 Fire Brigades Act 1942 

 Conservation and Land Management Act 1984.  
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4. Bushfire Impacts 
 

Reliable records began in 1900 and since then there have been 729 civilian fatalities from 

bushfires in Australia, of those 21 (or 3 % of the national total) have occurred in Western 

Australia. Bushfires have killed more people in Australia than any other natural disaster.      

 

 

4.1 Building Survival 
 
Buildings survive bushfires due to a number of factors. Some relate to the way a bushfire 

behaves at a site, others to the design and construction materials in the building and to the 

siting of surrounding elements. Infrastructure, utilities and human behaviour are also 

factors.  Leonard (2009) identified the following factors:  

• Terrain (slope); 

• Vegetation - overall fuel load, steady state litter load, bark fuels, etc; 

• Weather (temperature, relative humidity and wind speed); 

• Distance of building from unmanaged vegetation; 

• Individual elements surrounding the building that are either a shield or an additional fuel 

source; 

• Proximity to surrounding infrastructure; 

• Building design and maintenance; 

• Human behaviour - ability to be present and capacity to fight the fire; 

• Access to the building and how that influences human behaviour; 

• Water supply for active and/or passive defence; and 

• Power supply.  

 

It is likely that buildings are lost because of their vulnerability to the mechanisms of 

bushfire attack. Buildings constructed to Australian Standard (AS 3959) are more likely to 

survive a bushfire compared to buildings with no construction standards however, building 

survival is not guaranteed.     

 

 

4.2 Human Fatalities 
 
The final report of the Victorian Bushfires Royal Commission (VBRC) into the Black 

Saturday bushfires, handed down on 31 July 2010, is the most comprehensive evidence 

ever assembled about the circumstances surrounding fatalities in an Australian bushfire.   

 

Where people died on Black Saturday contrasts strikingly with studies from previous 

bushfire fatalities (VBRC 2010).  Historically about 32 per cent of people have died in late 

evacuations (Risk Frontiers et al. 2008). However, on Black Saturday the majority of people 

(113 out of 173) died inside or close to structures.  In a “Black Saturday” type of bushfire, 

safety can only be assured if people leave early, well before any fire arrives. When the Fire 
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Danger rating is “Catastrophic”, as was the case on Black Saturday, most buildings cannot 

be defended. 

   

Most people die in bushfires from being exposed to radiant heat. Protection is provided by 

wearing long sleeved natural fibre clothing, having solid barriers and maintaining a long 

distance between people and the fire (i.e. source of radiant heat).  Bushfires also generate 

enormous amounts of smoke and wind, and when these factors are combined with the fire, 

they can cause many trees to come down.  

  

If people do not evacuate early before a fire arrives, road conditions become extremely 

hazardous.  Many fatalities have occurred during late evacuation or when fleeing the fire.        

 

5. Description of the Area 
 

Ellenbrook was originally a rural area first settled in the 1830s.  Significant residential 

developments did not occur until the 1990s and the area has since then grown rapidly.  

Between 2001 and 2011 the population of Ellenbrook doubled and continues to grow.  The 

significant area of bushfire hazard in the area is located in the Gnagnagra-Moore River 

State Forest pine plantation which is located east of Drumpellier Drive. 

 

    

5.1 Climate and Fire Weather 

 

The behaviour of bushfires is significantly affected by weather conditions and they burn 

more aggressively when high temperatures combine with low humidity and strong winds.  In 

Perth and surrounding coastal areas, the fire risk is greatest from summer through autumn, 

when the moisture content in vegetation is low.  Summer and autumn days with high 

temperatures, low humidity and strong winds are particularly conducive to the spread of 

fire. This threat is enhanced if thunderstorms develop, accompanied by lightning and little 

or no rain.    

 

Research indicates that virtually all house losses occur during severe, extreme or 

catastrophic conditions (i.e. when the Fire Danger Index is  over 50) (Blanchi et al. 2010).   

The Bureau of Meteorology website1 states that extreme fire weather conditions in the 

Perth region typically occur with strong easterlies or north easterly winds associated with a 

                                                 

 

 
1 www.bom.gov.au/weather/wa/sevwx/perth/bushfires.shtml  

http://www.bom.gov.au/weather/wa/sevwx/perth/bushfires.shtml
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strong high to the south of the state and a trough offshore.  Easterly winds represent about 

60 per cent of extreme fire weather days (events) compared to less than 5 per cent 

associated with southerly winds. About 15 per cent of Perth events occurred in a westerly 

flow following the passage of a trough.   

 

Data from the RAAF Pearce Bureau of Meteorology weather s tation (18 kilometres north 

of the study site) indicate the area experiences warm dry summers and cool wet winters 

(Figure 1), and is classified as a Mediterranean climate.  Mean maximum  temperatures 

vary from 31 degrees Celsius in February to 19 degrees Celsius in July.   

 
Figure 1: Mean maximum recorded temperatures and mean rainfall for RAAF Pearce Bureau of  Meteorology Station 

between 1940 and 2012 

 

Data from the RAAF Pearce Bureau of Meteorology weather station indicate that the 

predominant winds in the summer months at 3pm near the study site are south -westerly 

(Figure 2). Easterly and south-easterly winds are more common in February. Wind 

strength, direction and frequency from the south-west is dominant and occurs 70 to 80% 

of the time.   

 

 

  
Figure 2: Rose of  wind direction and wind speed in km/hr for December, January and February between 1937 and 

2011 at the RAAF Pearce Meteorology Station  
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5.2 Bushfire History 
 
Fires have been common on the Swan Coastal Plain for thousands of years, the  

anthropological and historical evidence suggests that Aborigines regularly burnt this 

area (Abbott 2003).   

 

Bushfires and grassfires are common in the City of Swan and areas  effected as recently 

as this year include The Vines Estate in Ellenbrook and the Gnangara pine plantation in 

the City of Wanneroo.  Large bushfires have occurred in Whitemans Park in 2006, 2009, 

2010, 2011 and 2013 which is located south of the College.    

 

Areas of pine forest and native vegetation adjacent to sites are susceptible to frequent 

bushfires due to the high risk of arson and great potential for accidental ignitions 

(Walker 1981, Burrows and Abbott 2003).  

 

Given that bushfires are common in the City of Swan, this BRMP plays a critical role in 

ensuring that the College is appropriately mitigated from fire risk and threat.   

 

 

6. Bushfire Risk Assessment 

 

6.1 Bushfire Hazard Assessment 
 

Assessing bushfire hazards at a strategic level takes into account the predominant class of 

vegetation on the site and surrounding area for a minimum of 100 metres.  The vegetation 

class map for the site and surrounding area for a minimum of 100 metres is shown in 

Appendix B.   

 

 

Interpreting Figure 2 - Wind speed Vs Direction Plot 
Wind roses summarise the occurrence of winds at a location, showing their strength, direction and frequency.  

The percentage of calm conditions is represented by the size of the centre circle - the bigger the circle, the 

higher is the frequency of calm conditions.  Each branch of the rose represents wind coming from that direction, 

with north to the top of the diagram.  Eight directions are used.  The branches are divided into segments of 

different thickness and colour, which represent wind speed ranges in that direction.  Speed ranges of 10 km/hr 

are used.  The length of each segment within a branch is proportional to the frequency of winds blowing within 

corresponding range of speeds from that direction (BOM 2010).  
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6.1.1  Vegetation Type and Structure 
 

The vegetation on the College property is dominated by irrigated and well maintained  

garden beds and grassed areas.  The landscaping surrounding buildings including play 

areas and sporting fields are very well maintained in a low fuel condition (Figure  3).   

 

The Drumpellier Drive road reserve which borders the western boundary includes large 

open spaces with slashed grass fuels and mineral earth areas (Figure 4).  The 

management of grass fuels in the road reserve by the City of Swan creates an additional  

significant low fuel area west of the college buildings.  

 

A small native bush reserve occurs adjacent to the western perimeter and has been 

revegetated by the College and is used for various environmental studies.  Grass fuels 

appeared to be slashed in places and weed control is undertaken.  Eucalypt and scrub 

species were observed in the reserve (Figure 5) and a small area of woodland could be 

created at the site.  The College have indicated they will maintain low bushfire fuels in 

the reserve. 

 

A larger area of unmanaged grass fuels were observed on the College property in the 

north west corner (Figure 6).  A firebreak had been slashed around the perimeter of the 

property and the College have also indicated the grass fuels will be managed over the 

warmer months when a bushfire could occur.       

 

Pine trees are closely grouped in the Drumpellier Drive road reserve in two locations.  

The lower banches have been pruned from the trees and there is a large distance 

between grass fuels and pine needle fuels in the tree canopy.  It is very unlikely a 

canopy fire could occur during the passage a fire front due to the lack of ladder fuels in 

this vegetation type (Figure7). 

 

West of Drumpellier Drive road reserve, the pine forest has been recently logged which 

has resulted in many trees being removed.  A number of matu re trees remain however 

they have had lower branches pruned and the minimal intermediate and elevated fuels 

would restrict a canopy fire from developing.  There is a scattering of scrub and 

shrubland plants re-establishing in the area (Figure 8). 

 

The vegetation class map is outlined in Appendix B.   
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Figures 3 and 4 –  Ir r igated sports f ields ( left)  and low slashed grass vegetation in road reserve (r ight) 

 

  
Figure 5 and 6 Scrub and woodland re-vegetation in the bushland reserve  (left)  unmanaged grass in the north west 

corner of the property(r ight)  

 

  
Figure 7 and 8 Isolated pine trees with minimal fuel loads  ( left) and degraded pine plantation with some regrowth 

and l i t ter fuels ( r ight) 
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6.1.2  Slope 
 

The land on the College property is essentially flat as is surrounding areas.  The slope on 

and surrounding the site are insignificant and would have no real influence on the 

behaviour of an approaching bushfire. 

 

 
6.1.3  The Bushfire Hazard Assessment Levels  

 

The vegetation class map (Appendix B) outlines the dominant vegetation types on the 

College property and the surrounding area (for a minimum of 100 metres).  Descriptions of 

the vegetation class, structure and dominant species are outlined in Section 6.1.1 

Vegetation Type and Structure.  The bushfire hazard assessment levels were determined 

using Appendix 1 of the Planning for Bushfire Protection Guidelines - Edition 2 (WAPC et 

al. 2010).  

 

Most of the College property is rated as Low bushfi re hazard due to the irrigated vegetation 

and well maintained gardens.  The vegetation in the Drumpellier Drive is also classed as 

low because it is well managed by slashing.   

 

Moderate hazard occurs in the area of unmanaged grass fuels in the north west corner of 

the college property and in the bush land reserve on the western perimeter.   Extreme 

hazard occurs in the managed pine forest west of Drumpellier Drive. 

 

The bushfire hazard rating map for the current level of vegetation and surrounding the 

college is found in Appendix C  

 

 

7. Bushfire Analysis and Risk Evaluation 
 

This report focuses on assessing the bushfire vulnerability of College buildings, all staff 

and students. The protection of life is the primary consideration in this analysis.  

The consequence of the bushfire hazard next to the College buildings was determined by 

assessing the: 

 Threat level; and 

 Vulnerability of the asset.  

 

 

7.1 The Threat Level 
 

The threat level is determined by assessing the proximity of vegetation and fuel loads to 

buildings using the Australian Standard methodology outlined in (AS 3959 -2009) 

Construction of buildings in bushfire-prone areas. The only area of classified vegetation 
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within 100 metres of any college buildings is the vegetation in the bushland reserve.  

The vegetation in the bush land reserve is establishing into a woodland or scrub type of 

vegetation.  The vegetation is connected to an irrigation system and grass fuels and 

weeds are managed within the site.  The total area of vegetation is less than 0.25 h a in 

size and is located 95 metres west of the gymnasium.  

 

Managed grassland and garden vegetation occurs over the remaining areas of the 

College and surrounding parks and reserves are irrigated and well maintained.  

Residential areas south, east and north of the College pose a low threat level.  

 

 

7.1.1 Determining Existing Bushfire Attack Levels 

 

The assessment area includes a 100 metre zone surrounding the college buldings as 

shown in Appendix D. 

 

7.1.2 Methodology and Assumptions 
   

The Australian Standard ‘(AS 3959-2009 Construction of Buildings in Bushfire -Prone 

Areas’ has six categories of Bushfire Attack Level, namely BAL -LOW, BAL-12.5, BAL19, 

BAL-29, BAL-40 and BAL-FZ.  These categories are based on heat flux exposure 

thresholds.  The method for determining the BAL involves a site assessment of 

vegetation and of local topography.  

 

7.1.3 Surrounding Vegetation, Setback Distance and Effective Slope 
 

The vegetation on the site surrounding all College buildings is managed in a low fuel 

condition and is thus classified as “low threat” vegetation according to AS3959.  The 

surrounding residential areas are similarly classified as “low threat” in the Australian 

Standard.  The small section of vegetation in the bushland reserve is less than 0.25ha in 

size and is located greater than 20 metres from all college buildings (Appendix D).  

Under these circumstances,the Australian Standard (AS3959-2009) classifies the 

bushland reserve vegetation as “low threat”.  

 

 

Criteria to Determine the Bushfire Attack Level (BAL) 

Designated Fire Danger Index 80 

Flame temperature 1090 K 

Vegetation type Woodland 

Vegetation classification Woodland 
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Designated Fire Danger Index 80 

Flame emissivity Standard assumes 0.95 

Site slope Is set at 0 degrees 

Effective slope  Flat 

 

The vegetation in the bushland reserve is sited 95 metres from the Gymnasium and has 

no effective slope.  

 

Outcome 

The calculations determined that the assessment results in an outcome of Bushfire 

Attack Level BAL-LOW for the gymnasium and all college buildings (Table 1).   

 

Vegetation Class Effective Slope Setback Distance Bushfire Attack 

Level 

Woodland in 

bushland reserve 

0 degrees 95 metres BAL-LOW 

TABLE 1: The BAL rating for the Gymnasium (see Appendix D)  

 

A Bushfire Attack Level of BAL-LOW means the risk is considered to be very low for the 

Gymnasium (Standards Australia 2009).  There is insufficient risk to warrant any specific 

construction requirements, but there is still some risk (Standards Australia 2009).  

 

The threat level for all College buildings is very low.  

 

7.2 Vulnerability Level 
 

The vulnerability of the buildings is based on their susceptibility to the adverse effects of 

a bushfire.  Vulnerability assessment was guided by the methodology in the Bushfire 

Risk Management Guidelines for Bushfire Management Committees (NSW, BFF Policy 

1/2008)   

 

Site occupants are vulnerable to bushfire for a number of reasons such as:  

• Large numbers of people are on the site (i.e. > 1200 students and staff); 

• Organisational difficulties for relocation and/or management of people ; 

• Occupants more vulnerable to stress and anxiety (students are unlikely to be  

 expecting a bushfire); 

• Communication barriers (i.e. if power is lost during incident, communications likely  

 to fail); 

• Supervision of large number of people will be difficult ; 

• Logistical arrangements for the relocation of a large number of people is  
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 complicated (i.e. transport - availability of sufficient buses) and suitability of  

 relocation areas; and 

• Buildings are not constructed to any current or previous Australian Bushfire  

 Standard. 

 

The overall vulnerability category is assessed as  moderate, because the School is  

exposed to low bushfire threat levels..     

 

7.3 Consequence Rating 
In the emergency context, this is a rating for the potential outcome once the “incident” 

has occurred.  A low threat level combined with a moderate vulnerability rating results in 

a consequence rating of “minor” (Table 2).   

   

Threat Low Medium High Very high 

Vulnerability     

High  Moderate Major Catastrophic Catastrophic 

Moderate Minor Moderate Major Catastrophic 

Low Minor Minor Moderate Major 

Table 2: Consequence matrix used to determine the consequence rating . 

 

 
7.4 Likelihood Rating 
 

The likelihood of a bushfire igniting and spreading is considered in the context of long -

term planning.  Likelihood is the “chance of something happening” (AS/NZS ISO 

31000:2009) and the rural and pine forest areas in the City of Swan regularly experience 

bushfire, it is possible that the College will experience a bushfire in the pine forest west 

of Drumpellier Drive that could blow embers towards the college on the prevailing winds.   

   

The vast majority of fires in the City of Swan are extinguished rapidly by fire brigades 

and are not of any great significance.  However, even if most fire runs are usually kept 

short, it is possible that a fire could spread and impact the site with smoke and long 

distance ember attack.  A localised fire could start in any areas of leaf litter and fine 

fuels in gardens beds adjacent to College buildings if fine fuels are allowed to 

accumulate.   

 

The likelihood rating is “possible” for a bushfire to have an impact on th e college.   
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7.5 Bushfire Risk Level 
 

The bushfire risk level was determined using Table 3, and is a result of the likelihood of 

a bushfire affecting the college buildings combined with the consequence of such an 

impact.  The result is all College buildings are exposed to a “low” level of bushfire risk.   

 

Consequence Minor Moderate Major Catastrophic 

Likelihood     

Almost Certain High Very high Extreme Extreme 

Likely Medium High Very high Extreme 

Possible Low Medium High Very high 

Unlikely Low Low Medium High 

Table 3: Risk matr ix used to determine the bushfire r isk level.  

 

 

 

8. Risk Treatment Options 
 

Risk treatment options for the site include avoiding the risk via land use planning 

controls, reducing the likelihood of an event (i.e. ignition management), reducing the 

consequences (i.e. hazard management), accepting the risk (i.e. community education), 

transferring the risk (i.e. insurance arrangements) and retaining the risk (i.e. response 

arrangements). 

 

8.1 Avoid the Risk 
 

All risk can only be avoided by removing the facility from the site and relocating to an 

area that will not be affected by a bushfire.  This is an impractical risk treatment option.  

 

8.2 Reduce the Likelihood 
 

Community bushfire safety education programs are run primarily by the Department of 

Fire and Emergency Services (DFES) and volunteer facilitators and members of local 

Bush Fire Brigades and the City of Swan. 

 

These agencies educate the community on the dangers posed by bushfire, bushfire 

ignitions and general community arson prevention strategies.  Broader ignition 

management programs currently exist in the community such as the declaration of Total 



 

 

 15 

Bushfire Risk Management Plan – Ellenbrook Christian College (030913)  

 

 

Fire Ban (TFB) days and education on what Fire Danger Ratings mean for the 

community.  

 

This is outside the scope of this report, but could be further pursued with stakeholders in 

the future. 

 

8.3 Reduce the Consequences  
 

Reducing the consequences of a bushfire on the site includes prog rams to reduce the 

level of fuel available to burn in a bushfire.  This can be achieved by complying with 

minimum standards outlined in the Planning for Bushfire Protection (PBP) guidelines by 

establishing a Building Protection Zone (BPZ) and Hazard Separa tion Zone (HSZ) 

around all buildings.  This will reduce fire behaviour and predicted bushfire attack 

mechanisms on buildings.  

 

Another key element for reducing the impact of a bushfire is to retrofit the existing 

buildings to the Australian Standard (AS 3959-2009) Construction of buildings in 

bushfire-prone areas.  This can be achieved by matching construction standards with 

predicted radiant heat and ember attack levels, which is directly related to the vegetation 

type, effective slope and the setback dis tance buildings are located from classified 

vegetation.  

 

The consequence of a bushfire can also be reduced by having adequate access for fire 

agencies to safely access the site, manoeuvre around and exit.  A minimum of two 

entry/exit access roads provide necessary contingencies if one road is cut by fire or a 

fallen tree.  Having adequate water supply, hydrant location and pressure is also 

considered.   

          

8.4 Accepting the Residual Risk 
 

Strategies include brigade preparedness and response planning .  The College is located 

in the Perth Metropolitan Fire District – Emergency Services Levy Category 1.  This 

means the College is serviced by  network of metropolitan career Fire and Rescue 

Stations.      

 

The College should be active liaising with the local brigade and the City of Swan.  It is 

outside the scope of this report to comment on the relationships and arrangements the 

College has with local and state government emergency services to ensure effective 

response planning occurs.  
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8.5 Retain the Risk 
 

Emergency planning and bushfire evacuation procedures will form an important part of 

the site’s preparedness for bushfire. Early evacuation is usually the only response to a 

bushfire that guarantees people will not be injured or killed.     

 

The safest place to be during a bushfire is away from it. The College provides relatively 

safer places to shelter from predicted levels of radiant heat.  The large setback 

distances between the hazard and college buildings may negate  the need to evacuate 

from the site.  Any evacuation must be to a destination away from the fire that is not in a 

bushfire-prone area.   

 

Where to go is an important element for people relocating during a time of emergency. 

Emergency Services usually designate evacuation centres once a bushfire incident 

impacts on a community.     

 

Those who find themselves threatened by a bushfire need options (VBRC 2009). This 

may be because their plan to leave is no longer possible because they cannot reach a 

place away from the fire front, or their plan to defend their property fails.          

 

 

9. Risk Treatment Options 
 

 

The following criteria were considered when assessing and selecting the most 

appropriate risk treatment options:  

 Acceptability by stakeholders 

 Capacity to undertake 

 Compatibility with other treatment options 

 Continuity of effects and sustainability; and 

 Cost effectiveness. 

 

 
9.1 Reducing the Consequences: Building Controls   
 

The Gymnasium, Hall and Library at the College were assessed for their ability to resist 

bushfire attack which as identified is predominantly ember attack.  No other buildings at 

the College were assessed.  
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Building loss in a bushfire follows a weakest link principle so implementing effective and 

efficient approaches that involve systematically identifying and eliminating the weakest 

points will help to manage bushfire risk.  A bushfire could attack all College buildings in 

the same three ways that a bushfire spreads:  

 

 Embers and burning debris carried by the wind  

 Radiant heat from a localised fire in nearby burning garden vegetation, materials 

or structures; and 

 Flames directly touching buildings from a localised fire in garden vegetation or 

burning structures. 

 

The effects on buildings and other structures are predictable and can be mitigated with 

good planning. 

 

Ember attack has been identified as the main cause of building damage in many 

bushfires. It is recommended a minimum 20 metre Building Protection Zone is 

established surrounding all college buildings.  This will ensure the buildings are not 

threatened by the ignition, flames and radiant heat from a fuel source close to the m.  

Flammable items inside the gymnasium are minimal but do occur such as carpets, plastic 

seating, gym equipment and curtains, etc.   There are similar flammable items within the 

library and hall.   

 

All gaps of more than 2 mm in any building structure are considered potential points for 

ember entry (Australian Standard AS 3959-2009).  The proposed “Safer Buildings” 

require some work to screen embers from entering and a variety of non-combustible 

materials can be used.    

 

 

9.1.1   What Constitutes a “Safer Place”?  
 

The idea of a “Safer Place” has arisen from recommendations by the VBRC into the 

Victorian Black Saturday bushfires. DFES defines a safer place as “a local open space 

or building where people may go to seek shelter from a bushfire” and suggests safer 

places can be dams, pools, sheds or homes, but are places of last resort (DFES 2010).   

 

In Western Australia, there is no official criteria to determine what constitutes a safer 

place, although authorities in other states of Australia have developed criteria and 

procedures to let the public know of their location. The criteria developed by the Country 

Fire Authority (CFA) in Victoria defines a neighbourhood safer place as a place that may, 

as a last resort, provide shelter for people from immediate life threatening effects of a 

bushfire.   

 

In the context of this investigation, a “Safer Place” is a place of last resort that can be 

accessed by site occupants to use for shelter during a bushfire event, without the need 
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to take a high risk or logistically difficult  journey beyond the College boundaries. It 

provides a level of protection from the immediate life threatening effects of a bushfire 

(flame contact and radiant heat). It does not guarantee the survival of those that 

assemble there, but is intended to provide relative safety. It should only be used when 

early evacuation to an off site location cannot be safely undertaken.  

 

A “Safer Place” is not a refuge area and does not provide guaranteed safety for people 

during a bushfire. 

 

Those who find themselves threatened by a bushfire need options (VBRC 2009).  This 

may be because their plan to evacuate is no longer possible because they cannot reach 

a place away from the fire front.   

 

The City of Swan do not have designated Community Fire Refuges or Neighbourhood 

Safer Places, the selection of an evacuation centre is usually made by the relevant 

authorities at the time of the emergency and these details are then advised to the 

community by DFES, the City and Police.  

 

The preferred option for the College is to discuss a potential destination with the City of 

Swan that is not in a bushfire-prone area and is safe to travel to before a bushfire 

threatens.   

 

Under most circumstances, it is expected that the safest location to be is to remain at the 

College and seek shelter in the “safer buildings”.  Under extreme conditions, if ember 

attack and smoke impacts were significant and ember fires were igniting fine fuels around 

the College, evacuation should be considered. 

 

 

9.1.2   The Gymnasium, Hall and Library     
 

The Gymnasium, Hall and Library are all potential “Safer Buildings” that could 

accommodate all staff and students during a bushfire event in the pine forest west of 

Drumpellier Drive.  All three buildings are relatively newly constructed, are sited on 

concrete slabs and have non-combustible walls.  They also have multiple entrances, a 

water supply and all windows are Grade A safety glass with aluminium frames.  There 

are no evaporative coolers on the structures, the library is cooled with refrigerated air-

conditioning.  Classrooms adjoining the gymnasium do have evaporative cooling systems 

which require screening.  Roof material is either colorbond sheeting or tightly fitting clay 

tiles and eaves are generally well sealed. 

 

All of these good construction elements minimise ember entry into the internal spaces of 

the buildings. 
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The buildings are however vulnerable to ember attack in a number of areas including:  

- the openable portions of windows and doors (including roller doors) which are not 

screened with non-combustible mesh 

- roof and wall vents similarly not screened with non-combustible mesh 

 

All gaps > 2mm in the building envelope are potential ember entry points and should be 

screened with a non-combustible steel flywire type of product.  

 

There is minimal vegetation surrounding the buildings and paved areas or with concrete 

footpaths surround each building.                   

 

Each building could be further upgraded and retrofitted to BAL-12.5 standard to comply 

with the minimum AS3959 Australian Standard.  This however, is not necessary due to 

the BAL-LOW rating for all college buildings, but it would further enhance each buildings 

resistance to ignition from bushfire attack.   

 

 

9.1.3   Assessment Criteria 
 

A separation distance between the bushfire hazard (i.e. vegetation or fuel) and the Safer 

Buildings reduces lethal levels of radiant heat. The CFA criteria for neighbourhood safer 

places has been adopted for this assessment. The Safer Buildings must meet the 

following criteria for radiant heat load: the maximum potential radiant heat affecting the 

building must be no more than 10 kW/m2 (CFA 2012).  

 

This is achieved for all College buildings because they are exposed to BAL-LOW (refer 

Section 8.1 Threat Level).  

 

9.1.4   Methodology 
 

The three college buildings were assessed to determine their  suitability as designated 

“Safer Buildings” to provide all people on site with a contingency place to shelter from 

life threatening radiant heat and actively defend against ember attack if early off-site 

evacuation could not be achieved.  

 

The methodology used to determine the radiant heat exposure as a receiver (in this case 

the Safer Building) from a flame source (i.e. the bushfire fuels) is th e methodology 

outlined in the Australian Standard AS3959-2009 construction of buildings in bushfire 

prone areas.  The full methodology appears in Appendix A of the Australian Standard AS 

3959-2009 and follows procedures established by the NSW Rural Fire Se rvice. 

 

The predicted radiant heat flux exposure level for all college buildings is not greater than 

10 kW/m^2 which is in line with CFA standards.  
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The Building Protection Zone must be established, maintained and managed to 

standards outlined in Section 9.2 Vegetation Management.  

 

Other criteria considered to determine the three building’s  suitability to be designated as 

“Safer Buildings” include : 

• Predicting radiant heat flux exposure levels at below 10 kW/m^2 ; 

• Ability to establish and manage surrounding vegetation to ensure predicted radiant  

 heat flux remains below 10 kW/m^2; 

• Building size (i.e. ability to accommodate everyone on site) ; 

• Existing building construction standard and effort required to retrofit to reflect  

 predicted bushfire attack mechanisms; 

• Surrounding bushfire fuels; 

• Vehicular Access; 

• Proximity of large cleared open space (i.e. ovals, carparks) next to the buildings  

 for occupants to move to if the building safety is compromised; and 

• Location of hydrants and fire hoses.       

 

 

Recommendation 1 

Screen all ember entry points into the three proposed “Safer Buildings” and consider 

retrofitting the buildings to the Australian Standard (BAL -12.5 rating) by referring to the 

Australian Standard AS3959-2009 and consulting the Country Fire Authority document 

titled “ a guide to retrofit your home for better protection from a bushfire”.  

 

 

9.2 Reducing the Consequences: Vegetation Management  
 

Establishing and maintaining bushfire fuel levels surrounding the all college buildings is 

the only method that ensures the predicted radiant heat flux exposure levels to be 

reduced and maintained.   

 

This standard is already largely achieved by the management of vegetation at the site.  

By establishing a Building Protection Zone, it identifies an area where  on-going long 

term vegetation management is required to maintain the standards.  

 

9.2.1  Building Protection Zone (BPZ) 
 

One of the most important fire protection measures influencing the safety of people and 

property is the creation of a BPZ around buildings.  This zone is a low fuel area 

immediately surrounding a building.  Non-flammable features such as roads, car parks, 

footpaths, lawns or landscaped gardens (including deciduous trees) can form parts of a 

BPZ.   
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The creation of the zone will ensure vegetation and fuels are managed within close-

proximity to the entire facility and specifically the Safer Building s to minimise the 

probability of localised flame and this will improve all  building’s chance of survival.   

Managing vegetation in the BPZ has two main purposes: 

 

 To reduce direct flame contact and radiant heat from igniting the buildings during 

the passage of a fire front; and 

 To reduce ember attack and (if required) provide a safer space for people to 

defend  buildings before, during and after a fire front. 

 

A 20 m BPZ is recommended for all College buildings to reduce predicted radiant heat 

flux levels and ember attack (Appendix E).  This will ensure future garden planning and 

maintenance activities continue to provide a minimum buffer between al l buildings and 

potential bushfire hazards.  All buildings already have a largely compliant BPZ.   

 

 

Recommendation 2 

Establish and maintain the BPZ around all College buildings to the following standards:    

• Dimensions: As outlined in Appendix E 

• Fuel load: Reduced to and maintained at maximum of two tonnes per hectare  

• Lower branches of all trees to be pruned to a height of three metres above ground        

     level 

• Tree crowns are a minimum of 10 metres apart  

• No tall shrub or tree is located within two metres of a building  

• All shrubs contain no dead material within the plant  

• Tall shrubs are not in clumps within three metres of any buildings  

• Grass and weeds must be maintained below a height of 50 mm and accumulated  

     fallen leaves, twigs and trailing bark must be removed. 

• Establish and maintain the specific areas identified in Appendix E.  

 

 

 
9.2.2  Works to Establish the Building Protection Zone 
 

Within the BPZ, there are minimal areas of vegetation that require removal, modification 

and management.  The priority area requiring the most work for the entire college site is 

the row of shrubs that grow on a fence line on the eastern side of the library.  This 

garden area required some minor work to reduce dead fine fuel loads.  

 

 

9.2.1  Hazard Separation Zone (HSZ) 
 

A Hazard Separation Zone (HSZ) is an additional fuel managed zone to create further 

separation between buildings and bushfire hazard.  It can extend out to 100 m from 
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buildings.  At the College, the preferred approach is to manage all remnant vegetation 

outside of the BPZ as a HSZ.   

 

The HSZ will occupy the area of land outside of the BPZ and within the College lot 

boundary.  Fuel loads currently exceed this standard and there is no works required.    

The standards will be maintained by the on-going garden and vegetation maintenance 

program that is undertaken at the College.   

 

Recommendation 3 

Maintain the HSZ surrounding the BPZ to the following standards:  

 

 Dimensions: Include all areas outside of the building protection zone and 

within the college boundary  

 Fuel load: Maintained at between five and eight tonnes per hectare  

 Tree crowns: Minimum of 10 metres apart  

 Trees have no dead material within the plant’s crown or on the bole  

 

 

9.3 Reducing the Consequences: Access  
 

Vehicular access at the College needs to be safe if a bushfire occurs. The site is 

serviced by five carpark entrances and exits to surrounding public roads.  Gates are 

provide that allow fire appliances onto grassed areas to access the western side of the 

buildings and fire hydrants.    

 

This is adequate for the site as it provides sufficient access.  

 

9.4 Reducing the Consequences: Water Supply 
 

The College has external Milcock fire hydrants and internal fire hoses that have been 

designed to provide adequate water coverage i f a structural fire was to occur at the site.  

 

It is assumed the existing water supply for the College was determine d by a fire engineer 

that designed the system to be compliant against the Australian and DFES standard.  

The standard is outlined in DFES Guideline No: GL-07 which can be downloaded at: 

http://www.dfes.wa.gov.au/regulationandcompliance/buildingplanassessment/pages/publi

cations.aspx 
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9.5 Retain the Risk 
 

Bushfire evacuation planning for the site is essential for an adequate response du ring a 

bushfire event.  This must include building capacity to be self reliant and identifying self 

evacuation triggers and resourcing adequate transport, in a timely manner.  As 

discussed, contingency planning is also required to ensure College staff and students 

have a safer location to shelter from bushfire impacts such as ember attack, smoke and 

localised fire.   

 

 
9.5.1  Responding to Fire Danger Ratings, Warnings and Fire  
 

The way people respond to fire danger ratings, warn ings and an actual bushfire 

significantly influences the outcome. The key to minimising risk is to have clearly 

identified triggers that initiate action. The triggers and actions must be well understood 

by staff  to ensure the safest response is implemented.  

 

Understanding what Fire Danger Ratings mean in terms of predicted fire behaviour and 

level of difficulty to suppress will assist staff to understand and appreciate the threat 

level of a fire and respond more safely.  

 

There are generally only two safe responses to a bushfire, ea rly evacuation and staying 

to defend a well-prepared property (AFAC 2010).  Leaving early is always the safest 

option. Sheltering on site and actively defending a property ultimately carries the 

possibility of injury and death. However, BPZ and HSZ dimensions have been designed 

to ensure the proposed safer buildings are only exposed to low bushfire risk levels.  

 

 

9.5.2  Early Evacuation  
 

Local and state authorities do not have formal assisted evacuation arrangements in 

place for the site, but these authori ties can assist with and coordinate an evacuation. 

The appropriate Hazard Incident Controller, in consultation with the Local Emergency 

Coordinator, will determine if an evacuation is required. The actual evacuation is usually 

managed by Police with appropriate assistance from other relevant agencies.  Planners 

within an Incident Support Group must consider the risks associated with a bushfire 

evacuation and be aware that, under some circumstances, sheltering in the designated 

location may provide people wi th greater levels of safety.  

 

Voluntary evacuation can occur at any time when the staff elect to self evacuate, acting 

on information received through the media or other sources (i.e. Bureau of Meteorology, 

DFES or the public, etc).  The College may also receive advice from authorities to self 

evacuate.  
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This type of general precautionary public warning can be issued by authorities to provide 

any threatened community with sufficient time to evacuate safely and negate the need 

for a compulsory evacuation later, when moving people may be more hazardous.    

 

Voluntary evacuation of the site before a bushfire threatens is the preferred approach 

because conditions are more favourable and there is time. Government warnings, advice 

and assistance may be provided but should not be relied upon.  

 

A compulsory evacuation occurs when the Hazard Management Agency (HMA) issues an 

“Emergency Situation Declaration” which provides Authorised Officers with extraordinary 

powers under the Emergency Management Act 2005 to, among other things, evacuate 

people who do not comply with a directive to evacuate.  

 

9.5.3  Voluntary Evacuation Triggers 
 

The key to a safe evacuation usually means leaving early, this means long before the 

College or roads being used for evacuation come under bushfire attack.  At this site, 

evacuation could be safely undertaken at any stage due to low predicted radiant heat 

levels. 

 

Advice may be provided by authorities to self evacuate which greatly assists because it 

confirms the safety of surrounding roads and makes the process relatively straight 

forward.   

 

Standard government warnings may also trigger an evacuation if they are received in 

time.  Government warnings are general in nature and must be assessed against the 

local conditions before evacuating the site to ensure surrounding roads are not being 

threatened.    

          

There are three levels of warnings that change to reflect the increasing risk to life and 

the decreasing amount of time people have until the fire arrives.  They are:  

 

An ADVICE provides information that a fire has started but there is no immediate danger, 

this is general information to keep people informed and up -to-date with developments.  

An Advice warning is a trigger to assess where the fire is and its potential threat level.   

This is a trigger to initiate Evacuation Flow Chart investigations (Appendix F).    

 

A WATCH AND ACT message is issued when a fire is approaching and conditions are 

changing, DFES recommends people need to leave their property or prepare to actively 

defend (DFES 2011). This is a trigger to initiate Evacuation Flow Chart investigations 

(Appendix F).    
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An EMERGENCY WARNING means there is immediate danger and the fire will affect the 

School. This is the highest level of warning to indicate there is a threa t to lives and 

buildings (DFES 2011). The message may start with a siren called a Standard 

Emergency Warning Signal. Generally, an evacuation should not be attempted and will 

usually trigger the option to stay at the School in the Safer Buildings and self defend.  

This is still a trigger to initiate Evacuation Flow Chart investigations (Appendix F).    

 

An All Clear message means the danger has passed and the fire is under control. It still 

may not be safe to return to the site, Emergency Services will advi se (DFES 2011).      

“Emergency Alert” is a telephone warning system that Government Authorities can use to 

send alerts to communities via land line telephones and mobile phones.  In Western 

Australia, the “Emergency Alert” system is currently replacing th e “StateAlert” System.  

There is no need to register or sign up to “Emergency Alert.   

 

Voice or text messages are sent to phone numbers based on either their service address 

or location.  “Emergency Alert” is a tool to keep people informed but must not be  relied 

upon. 

     

An Emergency Alert is a trigger to initiate Evacuation Flow Chart investigations 

(Appendix F).  

 

Recommendation 4 

Implement Evacuation Flow Chart (Appendix F) investigations whenever a bushfire is 

detected or a warning received.  

 

 

 

Recommendation 5 

Ensure communications are maintained at the College during loss of power to receive 

advice and warnings and to make investigations as to the bushfire’s location and threat 

level. 

 

 

9.5.4  Active Monitoring 
 

When a warning is received about an approaching fire, staff should observe the 

environment surrounding the site and to actively monitor communications through the 

DFES websites and the emergency services broadcaster 720 ABC radio, as updates are 

provided at regular intervals throughout the day. If electricity fails, a portable battery 

powered radio and staff mobile telephone will ensure updates can still be monitored.   

Regularly checking for smoke on days when a bushfire can threaten and quickly 

detecting the bushfire’s location will prov ide the staff with the best opportunity to 

evacuate early. 
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A staggering 56 per cent of people surveyed after the Victorian Black Saturday bushfires 

reported that the sight of smoke was the first indication they had that a bushfire was 

burning nearby (VBRC 2009). The College is in the Metropolitan Coastal fire weather 

forecast area. 

 

On days when the Fire Danger Rating (FDR) is high and above, bushfires can be 

unpredictable and uncontrollable. These days need to trigger basic preparation and 

monitoring procedures. 

 

9.5.5  Actions When a Bushfire is Detected or Warning Received  
 

When a bushfire is detected, it needs to be immediately reported to authorities (by 

calling 000) and a series of investigations are triggered to determine:  

 

• The bushfire’s threat leve l; and  

• The response (i.e. continue monitoring and investigating, relocate to the Safer      

 Buildings or evacuate off site).  

 

A guide to this decision-making process is summarised in the Evacuation Flow Chart 

(Appendix F).  Any fire in the pine forest west of Drumpellier Drive must trigger further 

investigation to determine the threat level of the bushfire on the College. This is useful 

when advice from emergency services is not forthcoming.  

 

9.5.6  Shelter, Stay and Actively Defend Procedures 
 

The contingency plan for when safe evacuation is not possible is to stay and shelter in 

the Safer Buildings and have nominated staff actively defend it. There is research that 

indicates a building is three to five times more likely to survive a bushfire if being 

actively defended. Preliminary analysis of data from Black Saturday also supports the 

fact that the active defence of homes (or buildings) significantly improved their 

survivability (Bushfire CRC 2009).    

 

Actively defending a building in which people shelter provides a much better chance of 

surviving than simply passively sheltering only. A summary of procedures to relocate to 

the Safer Building is outlined in Appendix G. 
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The following checklist is a guide to how College staff should actively defend the Safer 

Building.  The suggestions require feedback from the College management.  

 

 

BEFORE THE FIRE FRONT AND DURING EMBER ATTACK 

1. Allocate responsibilities to staff for building defence, communications and student 

welfare. 

2. Maintain communications with DFES. 

3. Monitor fire behaviour, and staff that are actively defending should prepare by 

dressing in protective clothing and preparing resources.  

4. Fill basins, baths, sinks, troughs, buckets and knapsacks with water and start 

irrigation system 

5. Prepare for power and communications to fail by rolling out internal fire hoses and 

checking operation. 

6. Close all doors and windows in the College and seal all gaps.  

7. Ensure all students and staff  are present in the Safer Buildings. 

8. Brief staff and students on what to expect and reassure them of the strategy.  

9. Monitor for spot fires by actively patrolling inside and outside the Safer Building 

and extinguish all spot fires.  

 

DURING THE FIRE FRONT      

 

10. Ensure everyone remains inside protected from embers, smoke and potential 

localised flare ups in garden beds. It is unlikely that  radiant heat levels will 

become uncomfortable thereby allowing some staff can stay outside patrolling for 

ember fires.  

11. Stay alert, monitor the fire and actively patrol inte rnal spaces.   

12. Turn the power off to the Safer Building to ensure no risk of electrocution if 

spraying water internally.  

13. Stay inside the Safer Building while bushfire attack is on-going. 

 

IF A SAFER BUILDINGS CATCHES ON FIRE ANDIS UNABLE TO BE EXTINGUISHED 

 

14. Attempt to extinguish it, if unsuccessful, try to isolate the flames and leave the    

building immediately. 

15. Move to another building or external assembly area with smoke masks for 

protection. 

 

AFTER THE FIRE FRONT HAS PASSED 

 

16. Check the safety of the Safer Buildings, everyone to remain inside if safe and 

comfortable. 

17. Actively patrol all College buildings (internally and externally) and extinguish 

ember fires.   
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Recommendation 6 

During the bushfire season, create a personal protect ive clothing kit for each staff 

member who will actively defend the buildings.  Clothing should include:   

 A set of cotton overalls and/or jackets and trousers that can be worn by staff 

who will defend the outside of the Safer Buildings  

 Wool or cotton socks 

 Hats and gloves made from natural fibres  

 Hard hat, goggles and face mask 

 Sturdy lace up leather boots 

  

 

 

9.5.7  Training, Orientation and Review 
 

It is highly recommended that the local DFES brigade have a site orientation once a year 

to ensure local fire fighters are familiar with the site, access and water points.  

This plan should be reviewed every five years and is the responsibility of the College.   

     

Recommendation 7 

Ensure local DFES brigade have a site orientation once a year to remain familiar with the 

College layout, access and water supply.  

 

 

10. Implementing the Bushfire Risk Management 
Plan 

 

The responsibility for implementing this BRMP is with Ellenbrook Christian College.       

 

Recommendation 8 

Ellenbrook Christian  College to implement and review this plan every five years.  
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