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Executive Summary
The final report of the 2009 Victorian Bushfires Royal Commission called upon the State to
“strengthen the range of options available in the face of fire, including community refuges, bushfire
shelters and evacuation”.
At the time of the fires, there were no standards for the construction of community bushfire refuges
in Victoria (or elsewhere in the world), nor procedures for their use. The only designated refuge in
Victoria was an old mine shaft. There were no building standards applicable to private bushfire
shelters. There were no procedures around mandated evacuations. There was little public policy
around bushfire safety.
The State has addressed the Royal Commission’s recommendation through a range of initiatives.
These include:






standards for the construction and manufacture of private bushfire shelters
policy practice and procedures around community fire refuges
a successful pilot program and designation of three community fire refuges (with a fourth to
be completed by August 2015),
more than 280 Neighbourhood Safer Places across Victoria
procedures around directed evacuations that have been used during recent bushfires.

While these achievements are significant, it is now time to review whether the approach is right, the
measures sufficient and what directions the State needs to pursue further.
This paper is the next step in exploring the available bushfire safety and shelter options. Victoria is
moving closer towards a holistic and integrated approach to emergency management that is both
risk and evidence based.
Pathways for progress include the three-year rolling Emergency Management Strategic Action Plan,
released in July 2015, and through changes to the Bushfire Safety Policy Framework.
The Strategic Action Plan is intended to drive the emergency management reform agenda, to set
priorities, assist government in investment decision-making, and drive further integration to deliver
improved community-centric emergency management outcomes.
The key objectives of this paper are to challenge current thinking and beliefs and to provide a
knowledge base to inform the development of legislation, policies, programs and advice that will
increase public safety during bushfires.

Key themes
This position paper contends that shelter options should be seen as an important part of community
and emergency services planning and response to fires. In support of this view, the following key
themes and issues have become apparent following consultation with key stakeholders:






There is a need for a comprehensive integrated approach to shelter options, evacuation,
warnings and community education/engagement.
A review of both CFR and NSP legislation and policies is warranted. In particular, the naming of
Neighbourhood Safer Places, their assessment method, safety standards, operation, liability and
community education around their use should be considered.
Building greater community self-reliance and resilience by investing more time and resources in
community capacity building that will achieve risk and evidence-based preparedness, mitigation
and effective management of fire events through local community planning is essential.
EMV should be responsible for developing, leading, directing and promoting community
resilience policy and frameworks in the emergency management context, supported by councils,
government agencies and the private sector.
A serious gap exists in terms of planning and response arrangements between shelter and
evacuation. This is further complicated by agency and community confusion about what terms
such as ‘Leave Early’, ‘Evacuation’ and ‘Shelter in Place’ mean.
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There is a need for a clear definition of ‘last resort’ as both a NSP and CFR provide different
levels of protection. In the absence of a definition, both private bushfire shelter and informal
shelters may not be considered by the public as ‘last resort’ options.
Poor community understanding of the difference between the levels of messaging around
‘Watch and Act’ and ‘Emergency Alert’ requires a comprehensive community engagement and
education strategy.
Poor community understanding of the differences between in-home shelter, private bushfire
shelters and community shelters needs to be addressed,
A technical review of the 2014 Victorian Bushfire Planning Provisions (VC 109) found the need
to develop a risk and evidence based assessment framework and method based on
contemporary understanding and latest research into bushfire behaviours for new and existing
residential buildings and critical community infrastructure. This approach will enhance protection
of community shelter options while building community resilience.
There are conflicting agency policy and positions around the value of private bushfire shelters
and acceptance of the important role they play in building community self-reliance and
resilience.
Different approaches on the part of agencies to community engagement and education compete
for funding, community access and interest and point to a need for a joined up approach and
sharing of resources.
There is a need for a full and detailed review of all fire and emergency management plans at
State, Regional, Municipal levels with the objective of identifying duplication, out dated and
irrelevant plans to achieve consolidated and reduced number to achieve efficiencies. The
development of a new framework underpinned by legislation is currently underway.

Authorising Environment
This position paper has been authorised by the Emergency Management Commissioner as a
means of setting future directions in Victoria in relation to bushfire shelter options. Key partners in
this process include the Country Fire Authority, the Victorian Building Authority and the Department
of Economic Development, Jobs, Transport and Resources (DEDJTR).
This paper incorporates feedback from State and local government agencies and the private sector
to a discussion paper circulated earlier this year. Emergency Management Victoria (EMV) would like
to acknowledge and thank the following agencies, private companies and individuals for their
responses to the questions posed in the discussion paper:


















Department of Justice & Regulation – Emergency Management Policy and Legislation
Mitchell Shire Council
Yarra Ranges Council
Moorabool Shire Council
City of Whittlesea
CSIRO
Municipal Association of Victoria
Country Fire Authority
Victoria State Emergency Service
Victoria Police
Jeff Godfredson – Private submission
Steve Pascoe – Project Coordinator, Dandenong Ranges Bushfire Landscape Project
Department of Education and Training
Wildfire Safety Bunkers
Noel Arnold and Associates
Department of Environment Land, Water and Planning
Loddon Mallee Regional Strategic Fire Management Committee
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Introduction
People face one simple, unalterable choice when bushfire threatens. They can either leave or stay.
The circumstances and timing of that decision will determine what happens next.
The decision about whether people should leave or take refuge during a bushfire (including a
grassfire) presents a significant challenge for communities, emergency services, government and
other groups in high bushfire risk areas.
The 2009 Victorian bushfires highlighted the need to ensure an effective range of safety and shelter
options is available. They also showed clearly that people must have access to information and
warnings and the knowledge that will enable them to make informed and timely decisions about how
to act safely when threatened by bushfire.
The purpose of this paper is to build on the discussions and to continue to challenge government
agencies and the emergency services to ensure Victoria is best positioned for the future. This
paper should be read in conjunction with the three-year rolling Emergency Management Strategic
Action Plan (SAP), which was released in July 2015. It will also inform further review of the Bushfire
Policy Framework on safety and shelter options. The plan is intended to drive the emergency
management reform agenda, set priorities, assist government in investment decision making, and
promote further integration in delivering improved community-focused emergency management
outcomes.
This paper explores various safety and shelter options and is informed by input from various
government agencies and the private sector, which identified emerging and consistent themes and
issues and proposed innovative ideas and potential solutions. The paper also considers relevant
inquiry findings, research into bushfire risk and mitigation and the community fire refuge pilot
program evaluation report with a focus on improving safety and shelter options in the context of
emergency management.
“Safety” in this context is described as the ability to move away from the bushfire threat. “Shelter” is
the ability to seek refuge from the fire threat as it passes.
While the primary focus is on shelter options, the interdependency of this option with other risk
mitigation strategies such as evacuation, warnings, community information and education must be
considered.
By examining these interdependency, it provides the basis for developing holistic and inclusive
standards, policy and legislation for the future that is risk and evidence based. This will ensure
optimum community safety outcomes while meeting Government and community needs and
expectations reflected in the 2009 Victorian Bushfire Royal Commission report and
recommendations.

The Need for a Comprehensive Approach
The 2009 Victorian Bushfires Royal Commission (VBRC) heard evidence that:
people who left their homes sheltered in a variety of locations – other houses or
buildings, bunkers, reserves and ovals, pubs, in-ground swimming pools, cars, dams,
and so on.
The Commission also heard of people who died in locations they thought would offer them some
shelter or who perished while trying to flee or find a place of safety or shelter.
The Commission found that:
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in future a range of bushfire safety options should be available to try to help people
who, for a variety of personal reasons and situations, do not find either the option to
stay and defend to be acceptable in their circumstances.
After the 1983 Ash Wednesday bushfires, the report of the Bushfire Review Committee established
by the State Government similarly noted instances where large numbers of people found communal
shelter in large, well-constructed buildings and survived, even though the fire threat outside was
acute.
The Bushfire Review Committee expressed the view that:






Under local disaster plans, consideration should be given to designating buildings that could
serve as emergency communal shelters. Such buildings would need to be assessed by a
competent authority for their fire-resistant capability and for availability of fire fighting equipment
and water supply.
Individuals in bushfire-prone areas should be permitted to install family shelters without
restriction from local building regulations, provided they comply with approved design and
performance standards.
In developing future public awareness on the question of whether or not to leave one’s
home/property, the merits of shelter and its availability should be accurately presented.
Assistance should be given by the State Government to local government in the provision or
adaption of buildings which could serve as communal shelters and that consideration be given
to the suitability of school buildings for use as shelters, particularly to mitigate the possibility of
students being exposed to risk by being sent home ahead of an advancing fire front. (Miller
1983).

Following bushfires in the Dandenong Ranges in 1997, a coronial Inquiry into the deaths found:
There is a lot of confusion in relation to what a fire refuge is and what an emergency
shelter is. Many residents self-evacuated to locations that were not designated
evacuation centres, which placed them at risk as no police or other support agencies
knew that they were there and therefore could not assist or register them.
The Coroner went on to make a non-binding recommendation to the effect that the fire and
emergency services, along with local government “consider developing safety standards for
community fire refuges and emergency shelters”. The Coroner specifically pointed to the need to
provide buildings large enough, and with the ability to protect large numbers of the community in the
event of a bushfire in the immediate vicinity (State Coroner of Victoria 1999).
Seeking shelter from a bushfire generally occurs in one of the following three situations:
1. Taking shelter becomes the only reasonable option; fire is close to impacting a community,
visibility is poor and roads are restricted or blocked by fire. This case highlights the
importance of community shelters (e.g. community fire refuge [CFR], Neighbourhood Safer
Place [NSP]) or private bushfire shelters as a backup plan when residents find themselves
unable to seek safety, (i.e. in-home shelter or safe evacuation).
2. Leaving is perceived as too risky; the precise location and intensity of a fast-approaching fire
is uncertain and the perceived margin of safety in evacuating is too small. In these
circumstances, it is generally best to seek shelter rather than risk being overcome by the fire
attempting to reach safety.
3. Residents choose to stay and actively defend their property in order to improve its chance of
survival, but for whatever reason this becomes impossible at a late stage.
Since the 2009 Victorian bushfires, it has become increasingly evident that for many the decision of
whether to stay and defend or leave early in a fire is complex. It also poses significant challenges
for emergency services and government agencies that operate public facilities (e.g. schools, health
FINAL JUNE 2014

PAGE 6

Bushfire Shelter Options

TRIM ID: CD/14/478765*

care centres, fire stations) and the community expectation that these may provide a place of shelter
during the passage of a bushfire.
There is a need for a comprehensive approach that provides a clear set of principles and priorities
that informs emergency management planning on safety and shelter options at all levels of
government. This approach should include an urgent review of current NSP and CFR policy and
legislation, acknowledging interdependencies with evacuation and in-home shelter and providing
clearly defined roles and responsibilities for the emergency services, Government agencies and the
community.
The Emergency Management Strategic Action Plan and Bushfire Policy Framework provide the
vehicles to achieve safety and shelter options that are inclusive, risk and evidence based and
informed by research into human behaviour during bushfires.
The lack of a holistic and integrated approach persists between shelter options, evacuation,
community messaging and education. The situation is further complicated by a variety of State and
Regional planning and strategies applied across agencies and the absence of a thorough risk and
evidence-based approach. There is a critical need for a whole of Government approach to the
further development and implementation of all hazard emergency management policies and
procedures that are risk and evidence-based and have clearly defined and agreed State, Regional
and Municipal objectives, strategies and processes.
Language is important. There is a poor understanding not just within the community, but among the
various agencies involved in emergency management surrounding terminology such as ‘leave
early’, ‘evacuation’, ‘shelter in place’ and ‘last resort’. The use of these terms as part of community
warnings and variable community understanding of the difference between ‘Watch and Act’ and
‘Emergency Alert’ is leading to widespread confusion during the response phase. (FSC 2013)
The terminology around relief, recovery, evacuation centres and community shelter options is also
creating tension within emergency management planning and response and further contributing to
the confusion in the community.
There is little community education and engagement around shelter options and evacuation,
including the differences between in-home shelter and private bushfire shelters verses community
shelters (NSP and CFR). This has contributed to the apparent failure of the community to fully
understand the concept of ‘last resort’ shelter options.
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Safety and Shelter Options - Decision Making and Actions
A significant challenge in bushfires is for people to make decisions in highly dynamic situations. For
example, the wind may suddenly change direction and a community that was issued an ‘advice’
message may find themselves in a position where their only option is to take shelter or attempt a
late evacuation.
Figure 1 (below) provides a simple action-based decision process.

Figure 1. Response Actions in Bushfire
Preparedness & preplanning

Fire Threat
No action

Defend Home

Response

Leave early

CFR or NSP or car or
beach or oval

Take shelter

Home &/or
private shelter

Potential safety options and responses include formal and informal places of shelter. Effective use
of these options requires them to be available, understood and for people to make appropriate
decisions.
The most suitable option will depend upon the situation, which must be constantly assessed and
reassessed as conditions change. For example, a narrow bridge, fallen tree or a motor vehicle
accident might block a road or reduce traffic flow, preventing a person getting to a place of shelter
such as a NSP or evacuating the area to safety.
In the context of “in-home shelter”, the decision to stay and defend a home may suddenly appear
overwhelming in the face of a bushfire front or loss of firefighting water. The highly dynamic nature
of these situations means that the preferred response at the household or community level must be
continually reassessed against other safety options as the circumstances change. This is consistent
with experience of people involved in major bushfires.
Studies of human actions during bushfire consistently suggest that people sheltering in their house
and implementing various protection strategies have a better chance of survival than people who
expose themselves to radiant heat when evacuating late (McArthur and Cheney, 1967; Wilson and
Ferguson, 1984; Krusel and Petris, 1999).
The research shows that active defence by residents or brigade members significantly increases the
chances of house survival (Wilson and Ferguson, 1986; Leonard, 2003; Blanchi and Leonard,
2008).
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Another important dimension is the timing of the decision and selection of a safety option,
particularly in relation to the arrival of a fire front. How much time is available to select the most
appropriate response action before it is no longer viable?
While the safest option is to leave early, in fact many people will find themselves in an area
threatened by bushfire because of choice, circumstances or most likely because they have simply
failed to even consider such a possibility. As a result, they will be compelled to make decisions that
are largely uninformed in situations of uncertainty and with limited time. If it is not possible to leave
the area, seeking shelter will quickly become their only option.
The Bushfire CRC analysis of 1,104 residents who experienced Black Saturday found that half of
the respondents (51%) who left their homes and properties before or as the fires arrived considered
themselves to have left “late” or ”very” late. A significant proportion of respondents (47%) left
because they felt it was too dangerous to stay and protect their house. A significant proportion of
respondents reported experiencing difficulties associated with leaving late, including smoke (44%),
poor visibility (26%), traffic (24%), embers (22%) flames (17%) and fallen trees (12%).
Generally, finding a place of shelter such as a NSP or CFR should take less time than late
evacuation (and so place people at less risk), particularly if roads are heavily congested or blocked.
However, the effectiveness of this strategy – if indeed it is available at all – varies with the protective
qualities of the shelter options available.
For example, if a home is well-maintained and defendable, seeking shelter inside is potentially a
safer option than travelling on the road to a NSP when there is fire in the local landscape. This is
especially the case in heavily wooded and vegetated areas. It must be remembered, however, that
the vast majority of houses in Victoria are not constructed to withstand extreme bushfire conditions.
The level of ‘defendability’ of a home depends upon many factors, such as building design and
construction, the threat scenario, available water supply, a person’s level of preparedness and their
physical and mental capacity to work in a difficult and stressful environment.
Research on environmental circumstances surrounding bushfire fatalities in Australia between 1901
and 2011 by Blanchi et al found the fatalities on Australia’s 10 worst bushfire days accounted for
64% of all civilian deaths. Over 50% of all fatalities occurred on days where the Forest Fire Danger
Index (FFDI) exceeded 100 at or near the scene of the fatality.
The dominant location category was open air representing 58% of all fatalities followed by 28% in
structures, and 8% in vehicles (6% are unknown). For bushfires occurring under weather conditions
with an FFDI value of 100, fatalities within structures represented over 60% of all fatalities. These
were associated with people dying while attempting to shelter mainly in their place of residence.
Over 78% of all fatalities occurred within 30 metres of the forest. (Blanchi et al, 2008)
The importance of educating the community as to the different potential scenarios, the timing and
actions that could be taken in each case and the need to plan for different responses is critical.
Individual preparedness should reflect the level of hazard and the risks a person or family could face
and the safety options available, including in-home shelter, private or neighbourhood bushfire
shelter or places of community shelter, such as a CFR or NSP.
The degree to which any community will be receptive to or even capable of understanding the
degrees of risk and the potential bushfire scenarios they may face will vary enormously. Similarly,
the collective and individual understandings about fire in any given local landscape will differ. So too
will the capacity of individuals to make effective decisions, especially under stress.
Figure 2 provides an example of a bushfire response action flowchart that shows decisions required
in choosing between evacuation and the various safety and shelter options.
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Figure 2 - Bushfire Safety and Shelter Response Action Flowchart

Self-reliant
person/s –
Plan A

Person
prepared
willing, able &
trained to
defend
property?

Yes

No

Agency dependent
person/s that have not
left early.
Plan B

No

Property
prepared &
defendable?

Plan C
No

No

Yes

Water &
Firefighting
equipment
available?

Ability to travel
safely from the
fire effected
area?

Community
Shelter
(CFR/ NSP)
available?

Yes

No
No
Yes

Travel routes
clear of fire &
obstacles and
traffic flow is
good?

Yes

In-home
shelter and
defend
property

No

Community
Fire Refuge
(CFR / NSP)
easily
accessed

Yes

No

Private or
Neighbourhood
Shelter

NO
YES
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Figure 2 offers three distinct response paths (Plan A, B or C) that can be used in a fire: evacuation,
in-home/private/ neighbourhood shelter and community shelter (NSP or CFR).
The decision making process to determine the safest shelter option is to some extent determined by
external circumstances (e.g. is a NSP an option?) but largely based upon individual circumstances.
If no “authorised” shelter options are available, then other informal places of shelter, such as
waterways or cleared paddocks, may be the last option. These are often associated with desperate,
last minute protection measures that are extremely hazardous.
Appendix 1 – ‘The safety and shelter hierarchy’ gives some guide as to the risk of the various
shelter options. It does not, however, describe or explain the different sources of risk. Another way
to describe the risk is to divide it into different sources.
Risk at location of choice versus risk of travel is one example. Figure 3 is an unquantified attempt by
CSIRO at such a comparison. The intent is to show how the travel to a shelter option affects the
risk. The graph arbitrarily ranks risk as 1 to 100 for both risk at the place of shelter and the risk for
travelling to that place. Visually this shows the risk of travel is often the highest risk decision to be
made.

Fig 3 – Bushfire risk comparisons, Location vs. Travel

Webb A.K., Leonard J., Burgess M. (2014) Decisions during bushfire emergency; a comparison of risk.
Highett: CSIRO, Report No.: EP145619.

The x and y axis shows relative risk. Several options have been placed on the graph based upon
estimation only. The size of the bubble represents the proportion of people who chose that option. It
is important to note that none of the graph elements are based on data. The under prepared
residence may be classed as such due to lack of construction compliant to bushfire-resistant
standards or lack of preparations such as fuel clearing or it may be the FDI is catastrophic which
raises the bushfire impact beyond the scope of effective house defence. The bubble size is intended
to show the proportion of people choosing that option. Higher and lower FDI changes the risk.
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Community Resilience
The Bushfire Safety Policy Framework reflects the VBRC recommendations by providing a tool to
encourage and assist communities to become more self-reliant and better prepared. It does this by
pointing to a range of safety options. Ultimately, this means creating a public policy environment in
which providing private and community shelter options has a level of acceptance.
In the immediate aftermath of the 2009 Victorian bushfires there was pressure to develop public
policy quickly, notably in the context of an acute bushfire threat that stretched into the following
2009-10 fire danger period.
Much of the policy dialogue since then has supported the need to revisit policies and legislation
developed in response to the 2009 fires. In some instances, this process has already occurred. One
example is the recent (August 2014) change that enables the consideration of the installation of
private bushfire shelters through reforms to the Victorian bushfire planning provisions. This change
should be viewed as a positive step towards building community self-reliance.
It also demonstrates the value of a policy framework supported by all government agencies and
departments with a focus on building community resilience. By encouraging individuals and families
to take greater responsibility for their own protection from bushfire, it is possible to reduce the
dependencies upon government during and after a fire event.
Community self-reliance and resilience is considered to be a cornerstone of State, municipal and
emergency agency policy. At this point, there is no clear or common understanding between State
Government agencies, emergency services and municipalities on what community resilience is and
how to achieve resilient communities. The National Strategy for Disaster Resilience states
“community resilience can be defined in many ways”. Rather than defining disaster resilience, the
Strategy focuses on common characteristics of disaster resilient communities, individuals and
organisation. These characteristics are:





Functioning well while under stress,
Successful adaptation,
Self-reliance, and
Social capacity.

The Strategy also states: “resilient communities also share the importance of social systems, such
as neighbours, family and kinship networks, social cohesion, mutual groups, and mutual self-help
groups”.
The Insurance Council of Australia has noted resilient communities are:
“communities that develop a high level of resilience are better able to withstand a crisis
event and have an enhanced ability to recover from residual impacts. Communities that
possess resilience characteristics can also arrive on the other side of a crises in a stronger
position than pre-event’” (Improving Community Resilience to Extreme Weather Events,
2008)
It could be argued that the provision of community shelter options actually weakens community
resilience by in effect creating a dependency upon local and state government to provide shelter
options in high-risk communities.
More importantly, community resilience is about ensuring those who choose to live in high bushfire
risk areas understand the nature of the risk and accept responsibility for their own safety and
wellbeing rather than relying upon the fire services and other government agencies to protect or
evacuate them during major events.
The development of policy that acknowledges an option of in-home shelter, supported by a private
or neighbourhood bushfire shelter, is one way to achieve this.
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In a policy sense, formal acknowledgement of the right to stay and defend property has historically
been equivocal. Until October 2008, the “stay or go policy” of which much was made during the
2009 Royal Commission was arguably not government policy at all. Rather it was fire agency
advice. The Australian Fire and Emergency Service Authorities Council had adopted it as a policy
position nationally but it was not until late 2008 that the Victorian Government publicly enmbraced
the policy.
Interestingly, Victoria is the only Australian jurisdiction in which the right to remain with property in
such circumstances is effectively enshrined in legislation. The so-called “pecuniary interest” rule
(s.31(4) Country Fire Authority Act 1958) effectively bestows a statutory right to remain with property
during a bushfire upon anyone who owns the property or any goods or valuables thereon.
The decision to stay and defend is a deeply personal one and one that must be grounded in the
realities of individual circumstances. Informed, equipped and prepared active defence has the
potential to reduce the risk to life and property for those who choose to stay and defend their home.
It would simultaneously reduce the potential number of homes destroyed from bushfires, which is
largely due to ember attack. It also is a position that effectively removes government from the
equation beyond the requirement that the State has a clear moral duty to ensure that its citizens do
not make such a choice without being informed adequately of the dangers associated with it.

Victorian Bushfire Planning Provisions
In October 2014, Emergency Management Victoria and the Victorian Building Authority
commissioned a technical review into the recent amendments to the Bushfire Planning Provisions
(VC109) as they relate to the Bushfire Management Overlay (BMO) and planning and buildings
responses. The review found:
 By developing a risk and evidence based approach using a site-specific risk assessment
framework and method based on contemporary understanding and latest research of bushfire
behaviour, outcomes that enhance community preparedness, planning and education of the risk
at specific sites and in the broader landscape can be achieved.
 The requirements for bushfire protection measures should be extended to include all types of
buildings and land uses in a BMO area so that an appropriate assessment of life safety and
community public interests can be determined. This is particularly relevant for critical
infrastructure where an unacceptable loss of a key community asset might occur (e.g. a school or
community centre) or where buildings essential to post-disaster recovery (e.g. hospitals, council
offices, police stations) need to be protected.
This provides an opportunity to achieve ‘in home shelter’ through construction standards to help
protect against property damage and loss of life and could include installation of a private bushfire
shelter. It also allows for the identification of a broader scope of shelter options based on local
circumstances aligned to risk while catering for local community needs and vulnerabilities.
The importance of this approach can be demonstrated through CFA research in July 2014 that
compared residential areas with elevated bushfire risk data extracted from the Victorian Fire Risk
register (VFRR-B) and designated NSPs in relation to identified bushfire risk. The report indicated
there were 1202 pockets of residential development statewide that had been assessed as having
High to Extreme risk. However, only 314 (26%) of the assessed residential areas had an NSP in the
near vicinity (within one kilometre), leaving 888 residential areas statewide without an NSP in the
near vicinity. This reflects the enormous practical difficulty of providing any form of public shelter in
many high bushfire risk areas and the need for communities to understand the limitations of relying
on the State to provide a shelter option in each and every circumstance.
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There is, however, merit in exploring an approach that couples the provision of public shelter
options with the protection of key community infrastructure and assets through building community
self-reliance and resilience as a path to improving public safety.

Building Community Self-Reliance and Resilience
What are the most effective ways and methods to build greater community self-reliance and
resilience while reducing the risk to life and property? To understand this, it is necessary to look at
different ways to educate and empower the community and review current bushfire policies to see if
these support the principles of community strengthening and development.
The State’s bushfire policy framework must be strengthened to reflect the importance of local
community planning, education and engagement tailored to address all risks and hazards specific to
a community and delivered through a multi-agency approach. Recent research provides compelling
evidence for a Victorian policy on bushfire shelters and strengthens the argument for achieving
‘shared responsibility’ in a policy sense to achieve community resilience to bushfires.
The framework should distinguish between the different fire responses so as to reflect a system of
protective actions for bushfires and grass fires. It should include all of the viable shelter options now
available and recognise the interdependencies of these with evacuation and community warnings.
This will help agencies to determine the most effective way to engage people living in high bushfire
risk areas and help them to consider various safety options. This will help individuals determine
what course bests suits their specific risks, needs, capacities and expectations.
The lack of localised community planning, engagement and education is considered by some to be
the main contributing factor to poor community understanding of their individual and collective
threats and risks from bushfires and grassfires. There was a very strong view expressed by
stakeholders that the need for locally based engagement and planning providing localinformation
and giving context and relevance to local hazards, threats and risks is essential.
There is tension in fire management planning, community engagement and education between
bushfires and grass fires. This became evident from a number of significant grass fires during the
2013-14 fire season when interface communities were advised to ‘shelter in place’ and ‘enact their
fire plan’. The result was various responses including people leaving the area creating substantial
traffic congestion, people attending schools to collect their children, and those seeking in-home
shelter or at local known areas thought to be safe and therefore considered informal shelter options.
There appears to be community misunderstanding of the different actions and responses needed in
the face of bushfire and grassfire threats and the hazards each could present. This is further
complicated when a community warning is issued that is not explicit for the type of fire and level of
urgency, i.e. using the same messaging for both a slow moving bushfire and a fast moving grassfire
will lead to slow individual and community reaction or underestimating the speed and intensity of the
fire.
There also exist serious misconceptions and misunderstandings around the purpose and function of
NSPs. The name “Neighbourhood Safer Place” is open to interpretation as indicating a site that
provides a place to shelter with a high degree of safety. The inclusion of the words “Place of Last
Resort” does not appear to have dispelled this, resulting in a very strong view among some
agencies that it needs to be renamed, e.g. ‘Shelter of Last Resort’ or ‘Neighbourhood Place of Last
Resort’.
A key method of helping communities understand their potential local hazards, threats and risks is
to actively connect with them through established community networks using an integrated, multiagency approach focused on all hazards and threats specific to that community and reflective of the
risk at different times of the year (e.g. floods, severe weather events, etc).
An example of this could include the community identifying critical infrastructure that is vital to post
disaster health and recovery (e.g.. school, community centre, hospital, town centre etc) that could
meet the designation requirements of an NSP through community planning, defence and
maintenance. A revised NSP policy would enable and encourage this community approach and
provide risk and evidence based protection measures to reduce vulnerability.
FINAL JUNE 2014
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Using scenarios
The Bushfire Safety Policy Framework was originally developed to support the community and the
emergency management sector to advance bushfire management in Victoria and to build
community resilience and community safety.
While the initial focus was on bushfire, this should now be broadened to develop a common
approach for use by all emergency management organisations at the local level. The framework
must create a collaborative and iterative processes to ensure local planning:




is coordinated between all agencies, organisations and the private sector
primarily draws on the knowledge and experience of community members and networks
minimises the impact of emergencies.

The community must be represented in the design of the framework. An example of this is a recent
pilot project in the community of Harrietville. Independent evaluation found the approach used to
bridge the gap between traditional organisational “top down” approaches and community needs and
wishes through facilitated processes is appropriate.
The Emergency Management Strategic Action Plan 2015-18 includes support for the framework.
Key Themes and Emerging Issues


The value of community based planning lies in empowering local communities, creating local
ownership of the risk and the solutions and encouraging shared responsibility for risk
prevention, mitigation, response and recovery.



There is a need for an integrated, all hazard approach and delivery of community engagement
and education that provides a common focus on local disaster management planning, building
community awareness, self-reliance and shared responsibilities to achieve greater community
resilience. The only part that should differ is the hazard, i.e. bushfire, grassfire, flood, severe
weather, etc.



With the range of shelter options having expanded to include both private and community
shelters, the use of evacuation as a safety option and an increased use of formal community
warnings and messaging, there is value in providing scenario-based community education.

Shared responsibility
One of the difficulties in relation to some shelter options is the essential contradiction they imply.
Since 2009, the State’s preferred position has been that, where possible, people should remove
themselves from the threat of bushfire by leaving early. The creation of options such as
Neighbourhood Safer Places and Community Fire Refuges could be interpreted as diluting that
position, especially in the absence of a clear understanding in the community of their place in the
hierarchy of bushfire survival options.
State and municipal policies need to provide clear distinction between forcing people to take
responsibility through regulation and compliance (which creates a dependency) and encouraging
people to take responsibility for their own safety and well-being (which builds self-reliance and
resilience).
There is still a need to settle upon a common, whole of government definition of community
resilience and policy to provide a consistent method and need for a greater focus on building
community resilience.
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Key Themes and Emerging Issues


There is a consistent view that both a gap and a conflict exists between State policy and
building community resilience. This has the serious potential to create a greater dependency on
Government, rather than encouraging individuals and communities to take responsibility for
their own safety and protection.



There is a disconnection between State policy and the views of individual agencies at State,
Regional and Municipal levels on the importance of enabling and empowering individuals and
communities to become self-reliant and resilient and the value of local community planning.
This suggests a strong culture within the State emergency services and agencies of a top-down
approach to public safety. Considerable leadership will be necessary to shift to community
inspired planning. Resilience will only be acheived when the community are fully involved in the
planning process as partners with emergency services and Government.

Safety and Shelter Options
The shelter options that people have in a bushfire are not equally safe, either in general or in
specific circumstances.
The matrix of possibilities is itself complicated. For example, a structure provides more protection
than a vehicle, which in turn provides more protection than open space during the passage of fire.
Yet if the structure is not well prepared, a person may be safer to leave, despite the risk of travelling
in a fire-affected area. If a structure is compromised by the fire front, it is may no longer be safer
than sheltering in the open. Appendix A provides a risk based hierarchy of safety and shelter
options. The hierarchy shows comparative levels of safety for all the safety options currently
available in a fire engineering context.

Leave / Evacuate Early
Common sense dictates that leaving early on days of severe and above fire danger rating is the only
guarantee against being killed or injured by a bushfire. It follows that this should be considered as
the first safety option (first resort) when a fire has the potential to become a serious threat to life and
property.
Leaving when a fire has started but is far enough away to allow for safe and orderly relocation is
also recognisably a highly safe option.
In fact, there is little likelihood of people leaving their home and community when the FDI is Severe
or Extreme, particularly when these occur on a regular basis. Concerns around community
complacency are well-documented in this regard. (Bushfire CRC 2009, CFA 2010)
‘Leave early’ destinations could include shopping centres, large towns or areas where there is little
to no risk of fire threatening or impacting the location. The use of the terms “leave” and “evacuate” is
currently ambiguous and confusing.
Statistical analysis of fatalities shows a tendency on moderate fire weather days for these to occur
while people are defending property, evacuating late or sheltering with some defence. On the most
severe fire weather days, fatalities mostly involved those who sheltered and followed a preconsidered plan. Fatalities within structures were most common where FFDI values were above
100. (Wilson and Ferguson, 1986; Leonard, 2003; Blanchi and Leonard, 2008).
Blanchi and Leonard provide a clear understanding of life loss circumstances and the specific
threats experienced by communities exposed to bushfire. In particular, the analysis indicates that
fire weather severity is an important qualifier in setting the context of life loss, with mean values for
all weather parameters for all civilian fatalities occurring on days with the following conditions: FFDI
above 105, temperature exceeding 39º C, relative humidity below 13% and winds greater than 48
km/h. In fact, 50% of civilian fatalities have occurred during days when the 3pm FFDI exceeded 100,
conditions which are now termed ‘catastrophic’.
FINAL JUNE 2014

PAGE 16

Bushfire Shelter Options

TRIM ID: CD/14/478765*

Private Bushfire Shelters
The requirements of the Australian Building Codes Board national performance standards for
private bushfire shelters allows them to be exposed to temperatures generated by direct flame
immersion during the passage of fire, while maintaining a tenable internal temperature.
These shelters (or “bunkers”) must be sealed to prevent smoke ingress, be non-combustible and
located within an accessible distance of a house to allow for quick and safe access. While they
provide a safe shelter from the danger and effects of fire, they are a confined space and many
people will find taking refuge challenging and stressful, particularly when closed.
As at 30 June 2015, only one accredited company in Victoria has manufactured approved private
bushfire shelters in number. (A second product was accredited in September 2014.) This is primarily
due to a small consumer market and lack of interest in these types of shelters, which were not
generally promoted by the fire services. However, within Victoria, this position is slowly changing
due to an increasing acknowledgement that such shelters have a place in some locations. (In
August 2014, the CFA’s Chief Officer gave his endorsement to the use of private bunkers.)
Changes in 2014 to Victoria’s planning regime will further serve to encourage and enable the
installation of private shelters, especially in circumstances where doing so will reduce the Bushfire
Attack Level (BAL) that needs to be met in order to secure a planning permit.
A remaining challenge around the administration of private shelters will require the building control
system to strengthen the mechanisms currently in place to ensure that accredited shelters are
suitably sited and maintained over time. This will require a conversation between the relevant
authorities about monitoring and enforcement needs for any shelter. One option could be to make a
shelter a prescribed matter under the Building Regulations in relation to siting. This would then
require CFA’s consent and report for the siting of a shelter and provide maintenance conditions
specific to each site.
Private House not constructed to Australian Standard 3959 – Building in a bushfire prone
area
Active defence of a property with a defendable structure and space by people willing, able and
resourced to do so is an alternative to leaving or evacuating early. This response does not involve
the risk of attempting to flee the fire area or travelling by car or on foot to a community fire refuge or
NSP.
However, research has shown that a lack of community understanding and appreciation of bushfires
in Severe and above fire danger rating conditions can mislead property owners or occupiers into
believing that defending their house is the best option. In fact, their preparedness and ability often
does not match the threat or the level of risk. The success and suitability of this option is very
specific to individuals, their resources and the nature of the property itself. It also varies over time
due to health, ageing and other factors. It requires constant reassessment and adjustment.
A research report by CFA – Enhancing Householder Preparedness for and Response to Bushfire
2009/10 – found that many people underestimate the risk and overestimate their capacity to defend
their property. The report found that residents overlooked the difficulties they could face in
responding to a bushfire by failing to develop appropriate plans or prepare sufficiently if they intend
to leave. In some cases where people intended to stay, they also failed to take sufficient measures
to protect their property, effectively placing themselves in danger.
This option becomes unviable
 if a house is old or not well maintained,
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the structure is not defendable, and/or
the property owners are not suitably informed, equipped or physically and mentally able to
mount an adequate defence of their property.

CFA research has estimated that no specific bushfire design or building standards have been
applied to 95% of the housing stock located in at-risk bushfire environments in Victoria.
The EMV and VBA technical review into the bushfire planning provisions noted that over 90% of
buildings are lost due to ember attack, meaning that the fire front and associated radiation does not
reach those buildings. Instead, the building is attacked either directly by embers or by surrounding
elements that were ignited by embers. It also found that, during the 2009 Victorian bushfires, 77% of
houses that were defended by one or more people survived the fires. (Whittacker et al, 2013)
Based on this evidence, the technical review recommended community education and consideration
of a retrospective legislative response (via building legislation) to upgrade existing buildings in the
community to a level of ember protection as part of any bushfire policy review.
New residential buildings constructed to Australian Standard 3959–2009
New buildings constructed to AS3959 must meet “standards specified requirements” for the
construction of buildings in bushfire-prone areas in order to improve their resistance to bushfire
attack from burning embers, radiant heat and flame contact.
Although this Standard is designed to improve the performance of buildings when subjected to
bushfire attack, there can be no guarantee that a building that meets these standards will survive a
bushfire event. This is mainly due to the unpredictable nature and behaviour of fire and extreme
weather conditions. Buildings designed to AS3959 are not intended to meet the challenges posed
by ‘catastrophic’ bushfires.
The assumption is that new buildings constructed in a Bushfire Management Overlay (BMO) will
meet building construction standards and the vegetation management requirements to achieve
defendable space at the time of occupancy. However, there is currently no enforcement of
maintenance or ongoing compliance of either of these facets by local or state government.
Building protection is likely to fall below acceptable standards within a few years due to material
degradation and poor maintenance of safety requirements. There are also situations where there is
no overall assessment to ensure all planning permit conditions are being met over the life of the
building. Most buildings and/or site vegetation will fail to have the minimum necessary defendable
space from bushfire within a few years as vegetation grows without management or control.
Change of ownership can further increase the level of risk if a new owner or occupier is not informed
or aware of the planning and building conditions required and the level of risk that the building could
be exposed to a bushfire.
Alternatively, given the limitations of Victoria’s housing stock in high bushfire risk areas, both older
and newly constructed, access to a private or immediate neighbourhood shelter could change the
paradigm of sheltering in residential buildings.
Changes to Victoria’s planning regime in July 2014 take into consideration “access to nearby
places of shelter” in considering certain proposed developments. (Practice Note 65, 2014)
Community Fire Refuges
The next safest shelter option or response action is a community fire refuge (CFR).
This is due to the conservative construction standards and safety margins built into these buildings
and the emphasis on community engagement around operation and management independent of
emergency services. There will also be vegetation management and dangerous tree removal along
main access roads to a CFR. Each refuge will be audited before each fire season to ensure it
remains fit for purpose.
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The general concept of a refuge, which is considered a “place of last resort”, is similar to a
defendable home. A CFR is intended to provide shelter from the passage of a bushfire when all
other survival options have been exhausted. It provides protection from radiant heat, embers, has a
defendable space, firefighting equipment and water supply available, has a systems approach to
building opening, is linked to community warnings and does not depend upon fire service
intervention.
However, a CFR invariably involves last minute travel on foot or by vehicle in order to reach it. This
will be inherently dangerous when there is a bushfire in the local landscape.
Neighbourhood Safer Place – Place of Last Resort
A Neighbourhood Safer Place (NSP), also referred to as a ‘place of last resort’, sits within the high
risk bushfire survival options (see Appendix A).
This is because NSPs do not provide the same level of protection as a well-constructed defendable
home, private or neighbourhood bushfire shelter or a community fire refuge. There is no
requirement that an NSP includes a structure. There is no requirement for ember protection or
firefighting equipment to defend the NSP or means to maintain a tenable environment within any
buildings that are there.
There is no requirement to complete vegetation management along main roads leading to the NSP
or to have operational procedures or guidelines in place. Community education is mainly focused on
providing information about the location of the NSP.
The Grampians Regional Strategic Fire Management Planning Committee undertook a number of
stakeholder and community consultation sessions in 2011 and 2012. The report found the following
community concerns:
While the focus of the engagement program was to seek feedback about the
information contained within the MFMPs and TPPs, the community repeatedly raised
the following concerns and the project team believes it is important to note them:
Neighbourhood Safer Places – Places of Last Resort
 Confusion about when to go
 Expectation that Council/CFA will be available to provide service at that location
 Perception they will be safe at that location in the event of a bushfire.
This confusion may be attributed to the lack of a clear definition of ‘last resort’.
All shelter options, whether they be NSPs, Community Fire Refuges or informal places of shelter are
places of last resort. In an emergency, it is unlikely a person will have a choice between an NSP or
a refuge. There may be a choice betweenone of these option and an informal place of shelter. In
any event, going to any of these places represents the last remaining viable bushfire shelter option
in a bushfire survival plan if it is no longer safe to travel from the area,
The greatest need for community shelters (CFRs, NSPs) may lie in high bushfire risk communities
with elevated levels of social or economic disadvantage and where evacuation will be lengthy and
has a high degree of risk attached. This may be due to poor road infrastructure or individual
households being unable to maintain reliable private transport or lacking sufficient funds to make
homes defendable or purchase a private bushfire shelter.
The CFA research report Enhancing Householder Preparedness for and Response to Bushfire
2009/10 was based on a survey of 600 householders. It revealed that for those who intend to leave
their property, 53% intend to go to a place in their local area. Among those who had considered
where they would go if they had to find shelter, the most commonly identified places (accounting for
over 60-70% of responses) were public places, nearby settlements or assembly points in the local
area.
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Informal Shelter Options
Informal locations include large open spaces, cars, dams, tunnels, caves, disused quarries,
beaches and so on. These options should only be considered when evacuation and other shelter
options are not easily accessible or available.
These are the most dangerous, in extremis options that should only be considered in circumstances
when no other shelter options are available and would indicate a failure in either bushfire planning
or the execution of a bushfire survival plan. It is not the intention of this paper to look at all informal
shelter options as they are varied, site specific and there are no documented standards or
guidelines to assist in their identification. Their consideration is often based upon local custom and
practice; these may be locations where people have sheltered successfully from bushfires in the
past. They may equally be temporal (e.g. a ploughed paddock) that may or may not be available
when the need arises.
There is, however, value in discussing them further to determine if a need exists to set standards or
at least develop guidelines, which will assist the community with their local fire planning.
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Options for reform and policy shift
Victoria’s current policy advice is considered appropriate in terms identifying ‘leaving early’ as the
safest bushfire survival option. This advice is backed by warnings that are ‘tailored’, ‘timely’ and
‘relevant’. However, there still appears to be confusion in the community regarding the different
messages. These include ‘leave and live’, and ‘leave early’ during bushfire safety campaigns and
the terms ‘leave’ and ‘evacuation’ during response phase of fires.
The Bushfire Safety Policy Framework sets out clear and precise definitions for ‘leaving’ and
‘evacuation’ and their application during community warnings and advice. The framework could also
provide performance indicators to allow measures of success that can be reviewed annually after
each fire season to determine the level of understanding and acceptance within the community.
In line with a revision of Victoria’s emergency planning legislation, EMV is leading a detailed review
of all disaster and emergency management planning at State, Regional, Municipal levels with the
objective of identifying duplication, outdated and irrelevant plans to achieve consolidated and
reduced number of plans. The review will identify opportunities to achieve a stronger focus on
shared responsibility between governments, communities, businesses and individuals and an
implementation model that will achieve sustainable behaviour change and enduring partnerships.
The review of disaster and emergency management planning and mitigation strategies is designed
to ensure safety and shelter options and their interdependencies with warnings and evacuation are
considered and where appropriate, included in State, regional and municipal plans.
There is also a need to give further consideration to evacuation routes and centres to minimise
hazards and risks and to involve local communities with expertise and experience of local
knowledge, community behaviours and expectations.
Key Themes and Emerging Issues


Residual concern and confusion surrounding community warnings and messages was
expressed by stakeholders in response to the discussion paper. This is based in part upon the
volume of messages issued and their recurrent use, which is leading to message fatigue and
eventually messages being ignored. This highlights the requirement for a higher level of quality
assurance before messages are issued to the community.



Community connection and engagement is critical to reducing public confusion. This should
form a key part of both local community planning and education combined with state-level
bushfire safety campaigns.



Research continues to indicate a level of community complacency and reluctance to leave
early, particularly on days where the Fire Danger Rating is other than Code Red. The reasons
people do not leave early are both practical and psychological. Leaving necessarily requires a
place to go outside of the risk environment, may involve travelling long distances and for many
is perceived as too difficult or inconvenient. There is an entrenched view of it “won’t happen to
me”. Behaviour is driven by emotional and psychological factors; a greater understanding of
these factors is required.



Given the State policy and message is that leaving is the safest option, there is a requirement
to give evacuation a high priority equivalent to other survival options. However, there is
currently a lack of planning and resources available to identify pre-planned evacuation locations
to allow people to relocate prior to or in the early stages of an incident (self-evacuation). This
will also require consideration of transport options to-and-from relocation centres and the
consideration of animals and livestock.



Planning for relocation centres must include local communities, which have the benefit of local
knowledge. Such places could be a town centre which will not be adversely impacted or
effected by the fire or emergency, or other suitably located sites or buildings which are large
enough to cater for the expected number of evacuees, e.g. shopping centre, school, sports
centres.
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Private Bushfire Shelters
There is a clear synergy between approved private bushfire shelters and building community selfreliance, resilience and improving public safety.
Private shelters need to be considered and promoted in the context of a household bushfire safety
plan where a well-prepared and defendable house is the primary shelter option for those who chose
to stay and defend. The private bushfire shelter is part of the back-up survival plan as a ‘last resort’.
It will be important to further educate the community that not all properties will be able to install this
shelter due to site topography, landslip, flood risk, available space or cost.
The Bushfire Safety Policy Framework should be amended to support and recognise the use of
Victorian Building Authority accredited private bushfire shelters as a suitable shelter option.
Recent changes to the State planning provisions allows accredited and approved private bushfire
shelters to be used as an alternative solution under AS 3959 – Construction in Bushfire Prone
Areas. However, this must be based on a risk and evidence assessment method confirming their
suitability and meet building construction standards and relevant planning policy requirements.
Private bushfire shelters need to be a considered as an alternative solution for the purpose of
planning and building permits for new and renovations of existing buildings located within a Bushfire
Management Overlay. This is particularly relevant for the highest risk sites (i.e. Bushfire Attack
Levels of 29 and above) and / or where the capacity or size of a land parcel to achieve required
vegetation clearance and therefore defendable space is limited. Recent amendments to Victoria’s
planning provisions have largely given effect to this.

The Future of Community Fire Refuges and Neighbourhood Safer Places
EMV will lead a review of community shelter options (NSP and CFR). This review should include
consideration of having one legislative and policy framework that covers all aspects of identification,
assessment, construction, designation, maintenance and operation of community shelters (NSPs
and CFRs). Appendix 2 provides a strategic approach to bushfire response measures for building
and structures which should be used to inform the review.
The review should also take into account all safety and alternative shelter options including
evacuation, community warnings, engagement and education, private and neighbourhood bushfire
shelters and informal shelters to ensure a holistic and integrated approach is achieved.
This review would be used to inform the review and influence disaster and emergency management
planning at State, Regional, Municipal levels into the future.
There is strong support within sections of the emergency management sector and local government
for a review both CFR and NSP legislation and policies that covers all aspects of identification,
assessment, construction, designation, maintenance and operation of both community shelter
options. There is also a consistent view within local government that responsibility for both shelter
options, particularly in terms of public liability, should rest with the State.
There are significant differences between a CFR and NSP, both of which are defined as community
shelters and places of last resort. However, each has very different site assessment criteria, fire
safety standards, operation and community education and engagement.
The use of the name ‘Neighbourhood Safer Place’ has created confusion within the community, and
the inclusion of the term ‘place of last resort’ has failed to resonate with the community. An option is
for such facilities to be renamed ‘Shelter of Last Resort’ or ‘Neighbourhood Place of Last Resort’.
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The purpose and function of an NSP is not well understood within the community. This is creating
confusion and false expectations that these are places of absolute safety, complete with emergency
services in attendance and the provision of basic amenities.
Shelter options policy must also consider the issue of tourists and other transient visitors. Many
high-risk areas attract great numbers of visitors because of their environmental significance and
natural beauty. The policy needs to consider the safety of large numbers of visitors in emergency
and evacuation planning.

Informal Shelter Options
Many communities already have potential places of informal shelter, acknowledged through custom,
practice, local knowledge, consensus and past experience. By their very nature, such locations are
unregulated. Some are permanent local fixtures; others are only temporarily available (e.g. a
ploughed paddock).
There is some support for the development of guidelines for informal shelters as a ‘last resort’
option, based on the need to support local community planning and help communities to recognise
all existing last resort options in their vicinity. Such guidelines could provide communities with the
ability to identify new and existing local places of informal shelter using a risk and evidence based
method developed by subject matter experts and supported by community education and
exercising.
EMV will scope out a project to develop simple and easy to use community guidelines for the
identification and assessment process for sites that could be used as informal shelters. This should
involve input from CFA, DEPI, CSIRO, Victorian Building Authority, DTPLI, Victoria Police, and
experts from the private sector.
Once the project has been scoped, the EMC can determine if a need exists to proceed with
development of guidelines and, if so, will determine the most effective way to manage such a
project.

Local Community Readiness Planning
The key to significantly minimising the risk and potential loss of life is to create opportunities and
incentives that encourage and assist families and neighbours to become more self-reliant and less
dependent upon government and the emergency services.
One way to achieve this is to provide incentives and support to communities that accept
responsibility for their own safety and protection. This may be through encouraging and allowing
affordable building works and vegetation management that achieve local responses including a
shelter option.
This would require a risk assessment process involving qualified and experienced practitioners who
have a high level understanding of bushfire behaviour at the landscape and property level and how
it can impact upon buildings under different localised scenarios. In assessing homes or streets,
factors to consider must include the ignition zone, defendable space, household demographics,
special needs, equipment, education and a host of fire-related factors to determine whether a
household has a reasonable chance of defending itself in any given scenario. The assessment
should also provide advice on how to mitigate the risk to the home to the point that it becomes an inhome shelter and, where the risk warrants it, includes a private or neighbourhood bushfire shelter
funded either privately or in partnership.
To assist families and neighbours to become more self-reliant and resilient, the then Fire Service
Commissioner’s Building Construction Advisory Panel and Yarra Ranges Council developed a table
that offers a potential future strategy for all shelter options using risk and evidence based inputs. It
also offers a strategy to address the risks to existing buildings that have no design or bushfire
building standards (see Appendix B).
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This approach provides a very good starting point for discussing potential strategies and options in
development of risk and evidenced based bushfire response measures for buildings and structures
and a policy framework that supports greater community self-reliance and resilience.
Communities will vary according to their bushfire risk profile, demographics, social norms and
culture. Ideally, each needs a range of safety options that are relevant to their particular locality and
needs. These will differ from community to community.
For many “at risk” communities, neither evacuation nor the provision of community shelters will work
in all scenarios for all residents. One option could be to explore combining both approaches.
A possible bushfire scenario in a densely populated, high-risk bushfire community is one where
some, but not all residents can leave early. This might occur because a fire begins too close to a
community to allow enough time for everyone to leave, or the response of some households is
delayed to the point where leaving is no longer an option. In this case, it might be preferable for
some households to leave, some to take shelter in private, neighbourhood or community shelters
and some to split and adopt both options.
In the context of a community plan that allows a mix of both evacuation and shelter, the idea of
leaving time could be replaced with protection time. This would allow communities to develop a plan
that allows for the entire community to be protected in less time using both evacuation and shelter
options. As an example, where two hours is available prior to the fire’s arrival, a community
protection plan might be a straightforward evacuation of the entire community. A one-hour
protection plan might involve some defendable households choosing in-home shelter to reduce the
traffic load while others evacuate, leading to the case where everyone is either clear of the area or
taking shelter in some form within the hour. Clearly, this quite sophisticated level of co-operative
planning will only work in some communities.
A key factor in determining effective response actions in terms of leaving or other safety options is
community information, messaging and warnings. Since Black Saturday, enormous efforts have
been made to ensure there is a broad range of community warning options available including
AM/FM radio, telephone, the FireReady app, VicEmergency and other websites, sirens and the
Victorian Bushfire Information Line (VBIL). The National Review of Warnings and Information,
facilitated by EMV and released in December 2014, provided an opportunity to investigate how
warnings and information are currently provided to communities across a multi-hazard and national
sphere. As more safety options become available within communities, greater consideration will
need to be given to localised warnings. Community members will need to be able to make the best
informed decisions possible as to the safest safety or shelter response available to them based on
individual and local community plans.
For example, a fast running grassfire heading towards a highly populated urban-rural interface with
limited road network capacity requires a different response action to a slow moving major bushfire
some distance from a town. To ensure the most appropriate response action is implemented, it will
be essential that the community receive the most appropriate warnings and advice, information
about likely hazards and possible risks from the fire, including the potential impact time.
In order to achieve an adequate level of preparedness, there is a need to provide individuals and
communities with the tools, expert assistance and support to undertake risk assessments at the
property and street level. Sicne 2009, there have been trials of self assessment tools and targeted
bushfire home safety advice servceis in a bif to fill this gap. The main objectives should be to
provide an understanding of the local and surrounding bushfire hazards and threats and the viable
and sustainable options available to reduce the level of risk. This approach would help homeowners
to develop a risk and evidence based bushfire mitigation and survival plan that could include,
vegetation management, building upgrades and potential shelter options.
There would be value including community vulnerability indicators as part of the overall communitylevel risk assessment. There is a tendency for risk assessment and analysis to be limited to
considering the physical aspects of the risk, i.e. the hazard and the exposure. It is essential that
consideration of community vulnerability be included. Socio-economic factors, car ownership,
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education and vulnerable groupings of people must be included in any assessment of risk and
determining the need for shelter options in community.
EMV will lead a multi-agency project to identify multiple ways and methods to undertake a risk
assessment at the site and street levels to determine people and building survivability under
different fire danger ratings based on local hazards and treats and risk mitigation steps required to
reduce risk and vulnerability at the house and neighbourhood levels.
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Conclusion
Victorians are resourceful and community-minded when faced with bushfires and other disasters.
Despite our strengths, every year, Victorian communities endure the damaging impacts of disasters
by destructive bushfires, floods and severe storms. The impacts of these disasters on people, the
economy, infrastructure and the environment remind us of the need to continue improving our
resilience to such events.
To achieve this requires new approaches that enhance existing arrangements across and within
agencies and local government, as well as among businesses and the community, to improve
bushfire and disaster resilience and prevent complacency setting as the memory of recent bushfires
fades.
The size, severity, timing, location and impacts of bushfires are difficult to predict. Climate change
increases the uncertainty around future risk. Scientific modelling suggests that climate change will
likely result in an increased frequency and severity of extreme weather events.
Many known factors are increasing our vulnerability to bushfire and disasters. Work-life patterns,
lifestyle expectations, demographic changes, domestic migration, and community fragmentation are
increasing community vulnerability. The increasing complexity and interdependencies of social,
technical, and infrastructure systems also play a role in increasing vulnerability to disaster. Pressure
for urban development to extend into areas of higher risk from bushfires compounds the problem.
The key to building greater community self-reliance and resilience, and reducing the risk to life and
property, is accepting the need for a shift in current emergency management culture and policy.
This will demand strong leadership and a change in thinking that embraces genuine community
capacity building and resilience to achieve risk prevention, mitigation and effective management of
fire events at a local level.
It also entails a holistic approach to fire and emergency management that considers all aspects of
fire preparedness and mitigation collectively, underpinned by a risk and evidence based approach to
planning and decision-making.
The research and responses presented in this paper, while focused on safety and shelter options,
have demonstrated a number of implications for bushfire safety policy. They will help agencies to
provide better warnings and information to the public and to encourage communities in awareness
and education programs to embrace preparedness and safe responses. EMV, state and local
government and the emergency services must engage with the community and help people to
evaluate the risk and decide on the appropriate response. However, the implications of these
decisions and actions can lead to dramatically different outcomes if householders do not understand
the risk and environmental context they may face.
The key objective of both the Discussion Paper and this paper is to continue to challenge current
thinking and beliefs and to provide a knowledge base to inform the development of legislation,
policies, programs and advice that will increase community safety during bushfire.
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Appendix 1 Safety and Shelter Options Hierarchy

Leave Early
Leave Early
Destination

Private
Bushfire
Shelters
(Bunkers)

Defending
a well
prepared
property

Community
Fire Refuge
Place of Last
Resort

Neighbourhood
Safer Place /
Place of Last
Resort

Evacuation
Options

LOW RISK
OPTIONS
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Informal
Places of
Shelter

Sheltering
an ill
prepared
property

Fleeing in
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threat.
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A strategic approach to bushfire response measures for buildings and structures

The following table provides a potential future strategy for fire refuges and other shelter structures, using conservative inputs that are risk and evidence based. It
also provides a consistent strategy to strengthen existing residential buildings to enhance community safety and achieve greater community resilience and selfreliance by creating a policy framework that encourages and supports in-home refuges (i.e. either a house itself and/or private refuge).

Building or Land-Use
Type

Siting Requirements 1 (BRV)2

Private or Neighbourhood
Refuge.

Can be up to and including direct flame immersion
(BRV>40 kW/m2).

Community Fire Refuge3

BRV ≤ 10 kW/m2 for the external façade,
BRV ≤ 4 kW/m2 for entry/exit points that form part of
the refuge operational procedures manual (for
protection of emergency services personnel).

Greater than the site BRV

Compliance with the Performance
Requirements for a Community Fire Refuge.

n/a4
New CFR or exiting
Building NSP

Existing dwelling

Can be up to and including direct flame immersion.

Voluntary based on a risk assessment.

1, 2, 3 or 4

Existing dwelling extension
/ alteration

Can be up to and including direct flame immersion.

Can be less than the site BRV if BAL12.5 and a Private Fire Refuge
provided.
Can be less than the site BRV if BAL12.5 and a Private Fire Refuge
provided5.

Voluntary, unless planning or building permit
compliance is triggered.

1, 2, 3 or 4

New dwelling

BRV ≤ 40 kW/m2

Must be greater than the site BRV; if
BRV is greater than BRV 29 can be
BRV 29 with a Private Fire Refuge.

Regulatory requirements if planning or
building permit is triggered.

1, 2, 3 or 4

Open structure

BRV < 4kW/m2

Must be greater than the site BRV

Compliance with Performance Requirements
for a Community Fire Refuges – except for
smoke separation.

n/a
New CFR or existing
NSP

Open Area Refuge

BRV < 2kW/m2

Must be not greater than the site BRV

Compliance with the relevant Performance
Requirements for a Community Fire Refuge

n/a Existing Open
Space NSP

1

2

3
4
5
6

Design requirements for structure or
land-use

Comments/notes

Compliance with ABCB Performance Standard for Private Bushfire Shelters or
accreditation by the Building Regulations Advisory Committee (BRAC).

BCA Classification
10c

The ‘bushfire radiation value’ (BRV) is an input, which is the maximum radiant heat flux (rhf) value, in kW/m2, for which that structure is designed to resist, or the limiting rhf which should not be exceeded for that
building . It is derived from a range of factors including the flame temperature, and Fire Danger Index (FDI) as defined in AS3959-2009. Where the flame temperature used is 1090K and the FDI is derived using
AS3959, then the BRV is the same as a Bushfire Attack Level (BAL) derived from AS 3959-2009. For most applications in this Table the flame temperature will be 1200K and the FDI will be derived from a site (or area)
specific using return period interval of not less than 200 years (The worst case fire weather conditions for any specific location with climate change factored in). However, where the bushfire risk is determined as
medium to low (fuel loads <25, topography generally flat and wether condition are less sever, than 1090K flame temperature should be considered).
The Site BRV assumes all possible site modifications, including vegetation removal and management have already been considered or will be implemented.
Private or Neighbourhood Refuges are called Private Bushfire Shelters in the Building Code of Australia.
CFR and NSP are defined as CFR and use the same performance requirements. Note Does not apply to NSP open spaces.
There are no requirements in the BCA for CFR’s. A CFR might also have a different day-to-day use, but this is not the use when operating as a CFR.
Extensions or alterations must not exceed 50% of the floor area of the building, done within a 3 year period, see Regulation 608 of the Building Regulations 2006.
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