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SUBMISSION: PLANNING NSW
DRAFT EDUCATIONAL ESTABLISHMENTS AND CHILD CARE FACILITIES SEPP

My submission concerns relate to Home Based Child Care and the intent to alter the
current provisions as they relate to Home Based Child Care on Bushfire Prone Land.

| will list my concerns under the following headings:-

1. PLANNING FOR BUSHFIRE PROTECTION IS A GOVERNMENT DEPARTMENT OF
PLANNING NSW PLANNING DOCUMENT.

2. HOME BASED CHILDCARE EXCLUDED FROM FLAME ZONE AND BAL 40.

3. RELEVANT PLANNING CONTROLS WITHIN THE RURAL FIRES ACT S 100B SPECIAL FIRE
PROTECTION PURPOSE.
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AUSTRALASIAN FIRE AUTHORITIES COUNCIL
POSITION ON BUSHFIRES AND COMMUNITY SAFETY
PREAMBLE

This paper expresses the Australasian Fire Authorities Council's (AFAC'’s) position on the
safety of residents and their homes during bushfire events. The paper includes principles
for national application by member agencies in all Australian states and territories, subject
to relevant local legislation and local refinement.

The paper provides guidance on good practice for managing community safety in
bushfires, and is supported by sub-papers that expand on key points.

This position is based on available evidence and experience, and may change following
further research, including research conducted by the Bushfire Cooperative Research
Centre.

PURPOSE

The purpose of this paper is to articulate a national position that provides the doctrine and
describes good practice in relation to creating and maintaining bushfire-safe communities
throughout Australia.

POSITION
Bushfires are a common and normal occurrence

Fire is a normal part of Australia’s natural environment, and bushfires are a common
ocecurrence during drier periods of the year in most places. The frequency and intensity of
fires varies throughout the landscape under natural regimes. Various land uses and land
management practices have modified, and continue to modify, natural fire regimes.

Bushfires can cause death and injury to people and animals, and damage to
property, the natural environment and other community assets

Bushfires can be dangerous events that threaten life and property. Bushfires that occur on
hot, dry and windy days frequently cause significant damage to built assets and
occasionally cause loss of life.

While fire is important to maintain many natural ecosystems, fire of inappropriate
frequency and/or intensity can cause damage to natural ecosystems. Inappropriate fire
regimes are a threat to biodiversity, water catchments, air quality and landscape values.
Both too much and too little fire can damage ecosystems.
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Losses can be reduced, not all will be saved

Loss can be reduced or avoided in some cases, but cannot be entirely prevented. It is
theoretically possible to prevent all loss by bushfire through the total removal of all bushfire
fuels across the landscape. Such a measure is not possible in practical terms and is
unacceptable to the community. A balance must be struck between measures taken to
reduce or avoid loss due to bushfire and the protection of other values.

This compromise involves acceptance of the inevitability of some loss. Governments can
assist the community to determinie what level of risk it is prepared to accept. Fire agencies
can inform governments and communities about these risks. The risk management
approach adopted should be consistent with planning for other natural hazards.

Losses can be reduced if buildings are designed, constructed and maintained to resist
bushfire. Totally bushfire-resistant buildings could be designed and built, at significant
expense. However, other measures such as appropriate building siting and the

management of site fuels can provide high levels of protection to less fire-resistant
structures.

Appropriately prepared and constructed buildings offer protection to people during
bushfires, reducing the likelihood of bushfire-related injury and fatality.

Managing risk and reducing loss is a shared responsibility between government,
householders and land managers

Fire agencies and some land management agencies have statutory responsibilities for
managing bushfires. However, the steps that householders take to prepare for bushfires
are crucial to the protection of their life and property. Fire fighting agencies will provide
support and assistance during bushfires when and where possible, but their effectiveness
will be compromised if people or properties are not adequately prepared for bushfire.

Householders need to be allowed and encouraged to take responsibility for their own
preparedness and safety in bushfires. Fire agencies should support and assist the
community to manage and prepare for bushfire, and encourage people to understand fire
and to take actions necessary for their own protection and safety.

Education of the community should foster a sense of partnership between residents,
neighbours, land-owners and managers, fire agencies and government in terms of bushfire
risk management and response. Householders should be provided with knowledge and
skills to enable them to prepare themselves and their property adequately to survive a
bushfire, and to enable them to decide whether or not they will remain with their property if
a bushfire threatens.
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Fire fighting resources cannot always protect every property

In most circumstances fire agencies will be able to provide sufficient fire-fighting resources
to defend threatened properties when bushfire occurs. However, there will be
circumstances, such as on days of very high or extreme fire danger, when fire agencies
are unable to provide fire-fighting resources in sufficient time and strength to prevent all
loss of life and damage to property. Therefore people planning to defend their properties
must be prepared to be self-sufficient.

In a bushfire, fire fighting resources are likely to be allocated where they will be most
effective, not necessarily where losses are most likely.

People need to prepare, then stay and defend their property, or leave early

With proper preparation, most buildings can be successfully defended from bushfire.
People need to prepare their properties so that they can be defended when bushfire
threatens. They need to plan to stay and defend them, or plan to leave early.

It must be recognised that in limited cases, some buildings, due to their construction
methods, construction materials, the site they are located on or their proximity to high and
unmanageable fuel loads, cannot for all practical purposes be defended against high
intensity bushfires. In these circumstances, householders should be encouraged to
relocate early if the intensity of an approaching bushfire is likely to make conditions
unsafe.

Prepare:

The most important aspect of preparation for people and their property is the creation and
maintenance of a space within which a building can be defended against bushfire embers
“and radiant heat. Within this defendable space, bushfire fuels must be reduced to prevent
or significantly reduce the ability of a fire to burn (and consequently spread to buildings).
Other preparatory measures should be taken to minimise the chance of buildings igniting.

Properties should be prepared so that they provide a safe refuge: sheltering from radiant
heat and ember attack in a properly prepared building should be the first choice of
residents when a bushfire threatens.

Properties should be prepared for bushfire regardiess of whether the occupants intend to
stay and defend their property or relocate to a place where they feel safer. Proper
preparation will improve the safety of firefighters and their ability to defend a building
successfully even if the occupants are absent when a bushfire threatens. Well-prepared
properties are also more likely to survive in the event that neither residents nor firefighters
are available to protect them. :

An unprepared property is not only at risk itself, but may also endanger neighbouring
properties if it contributes to a bushfire’s intensity. Fire fighters may not defend unprepared
properties.

(F\Afac\COUNCIL (01)\01-0502\Stay&Defend Position Paper Nov05)
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Stay and defend:
Buildings are more likely to survive a bushfire if someone is there to protect them.

While fire agencies will strive to provide firefighting crews to protect properties during a
bushfire, in some circumstances the fire agency may have insufficient resources to assign
a crew to every threatened property. It is particularly during these times that well prepared
people can take action to save their properties.

Most buildings lost in bushfires ignite from small fires caused by sparks and embers.
These ignitions often occur immediately before, during, or up to several hours after, the
passage of the main fire. By extinguishing small initial ignitions, people of adequate
mental, emotional and physical fitness, equipped with appropriate skills and basic
resources can save a building that would otherwise be lost in a fire.

If people remain to defend adequately prepared homes, losses and community disruption
can be reduced.

Education of the community should include providing residents with the skills, knowledge
and confidence they need to remain and protect their homes when a bushfire threatens.

Go early:

People should decide well in advance of a bushfire whether they will stay with their homes
to defend them or leave if a bushfire threatens. They need to be provided with sufficient
information to enable them to competently make this decision. Key factors to be
considered include:

e  whether the home is adequately constructed, maintained and prepared to withstand
the impact of a fire at its expected intensity;

e contingency plans in case a fire is more intense than expected, or if the building
catches fire and cannot be extinguished,; :

. and the physical, mental and emotional fitness of the people to cope with the impact
of a bushfire.

If planning to leave early, people must decide where they will go, how they will get there,
and what trigger they will use to initiate their plan (for example, vulnerable family members
may be relocated to a safer place on days of high or extreme fire danger, even if no fire is
burning in the locality).

People who plan to leave early must recognise that on days of very high or extreme fire
danger, bushfires may break out nearby and spread at a rate that provides very little time
to relocate.

. It needs to be emphasised that people do not necessarily have to go far to be safe —
a neighbouring property may be capable of providing a safe refuge.
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e Relocation to an adequately prepared place within the immediate vicinity often
involves less disruption than travel to a more distant location, allows people to return
quickly to their own property, and can be less distressing for those involved.

People who cannot cope with bushfire should relocate well before the fire impacts
their location

Due to physical, mental or emotional incapacity to cope with the circumstances, some
people would be safer well away rather than attempting to remain with their homes if
threatened by fire.

Particular attention needs to be paid to providing for vulnerable residents who may need or
wish to be relocated ahead of a bushfire. Plans need to be made well in advance to cope
with the expected numbers and special needs of vulnerable populations. Particular
consideration must be given to the needs of people who are relatively immobile due to
age, disability, injury or illness, who have special medical needs (eg respirators, dialysis)
or require the care of others (eg people with mental disabilities).

Vulnerable people living in areas where warning times may be very short should consider
relocating permanently. '

Last minute evacuations are dangerous

Evacuation at the last minute ahead of a bushfire is dangerous. Smoke, noise, heat,
flames, fire-fighting vehicles and panic all make fleeing in a vehicle or on foot dangerous.
The risk of being overrun by fire is very real and has resulted in numerous fatalities.
People caught in the open are likely to face severe and often fatal levels of radiant heat.
All things being equal, people are safer in houses than in cars in a bushfire, and safer in
cars than in the open.

it is much safer for people to remain in buildings than flee in the face of an approaching
fire. Education of the community must focus on encouraging people to prepare and stay in
their homes as a fire approaches, rather than to flee at the last minute.

Mass evacuation is not the favoured option

Provided that adequate preparations have been made, it is better for people to remain with
their homes than to be relocated to an evacuation point.

Large scale, mass evacuations of entire suburbs or communities require significant lead
times, which are often unavailable. They are difficult to organise and execute efficiently,
and involve significant disruption to people and communities. Large scale evacuations
demand intensive management of issues such as shelter, feeding, transport, safety,
communications, hygiene, medical needs, housing of pets and personal belongings. Mass
evacuations can increase the tendency to panic.

Notwithstanding, it is recognised that there may be limited occasions where selective early
relocation of vulnerable people may be appropriate. Any such relocation should be
planned for and carried out well ahead of the fire. Planned and orderly relocation well
ahead of the fire is always preferable to last minute emergency evacuation.
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The decision whether to order evacuation should be made by the lead fire combat
authority

|deally, people should make the decision of whether to stay or go for themselves.
However, there will be cases where ordered evacuation will be considered by the
authorities, overriding individual choice in the interests of public safety. The lead fire
combat authority is the best placed to decide whether evacuations should be ordered.
Where legislation confers on the police service the power to order evacuation, a formal
agreement should be developed between fire agencies and police to specify procedures
for consultation should ordered evacuation be contemplated.

Adequately prepared and resourced people should not be forcibly removed from
adequately prepared properties.

Forcible evacuation of residents who resist should not be pursued at the cost of missing

out on notifying others, or where this would unreasonably endanger the lives of police
officers or others.

Road access must be carefully managed during fire events

Roads can be very dangerous during bushfires due to smoke reducing visibility, fallen
trees and power lines, panicked drivers and the risk of fire overrun. Road use:should be
carefully managed to ensure safety and unimpeded access for fire fighting vehicles. As far
as possible, access should be maintained for residents and landowners, and denied to
sightseers. Access to roads should only be limited while conditions are unsafe, and access
reinstated as soon as possible to allow people to return to their properties, and
infrastructure providers to restore essential services.

Access should be managed by police on the advice of the fire agency. Safety is the
overriding concern, but every effort should be made to allow residents and landowners to
reach their properties before the fire impacts and as soon as possible after the fire has
passed.

It is essential for people in threatened communities to have ready access to
accurate information to assist in decision making

Access to accurate and timely information during periods of high fire danger and fire
events is crucial to enable people to make appropriate decisions concerning their safety.

Information for threatened communities should be gathered by the fire agency and
distributed through a variety of media appropriate to the situation, such as radio, television,
newspapers/magazines, local newsletters, internet sites, recorded/staffed telephone
messages, direct contact, and leaflet drop. Fire agencies need to provide the media and
the community with information that is accurate, relevant, adequate, consistent, useful and
timely. Sufficient information should be provided to allow householders to make an
informed choice as to whether to stay and defend their properties or relocate elsewhere.
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As the print and electronic media are a primary means of providing information to the
community, and media organisations have a legitimate right to information regarding fire
events, fire agencies should facilitate their access to relevant information and fire events.

Fire agencies should manage media access to firegrounds to provide for the safety of
media crews.

Fire emergency plans should be developed for all areas with a bushfire risk

Fire plans and strategies to provide for community safety should be developed for all areas
with a bushfire risk. Fire agencies, local government, land managers and other
stakeholders should collaborate to ensure appropriate and effective plans are in place well
in advance of the bushfire season. People do not necessarily make logical or rational
decisions in times of stress; plans will help ensure rational decisions are made. Plans must
provide contingencies for a range of possible outcomes.

Land use planning should be used to enhance community resilience to bushfire

Bushfire considerations should be incorporated into every phase of land development from
land use zoning and subdivision design, to building siting and design, access provisions
and landscaping.

Planning for protection from bushfire should happen at all levels — there should be a
continuum of planning from the national, state and local levels through to householders.
Planning, particularly at the community and individual scale, can have significant benefits
for community safety. The use of relevant legislation to facilitate such planning and
preparation is supported.

Fire agencies should support community recovery

Planning for effective community recovery from bushfires is an essential component of
bushfire management. Fire agencies should facilitate and support the recovery of
communities and infrastructure. Establishment of a sense of partnership between the
community and fire-fighting agencies is essential for successful recovery after bushfire
events.
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[1] The extent and trajectory of bushfire penetration at the
bushland-urban interface are quantified using data from
major historical fires in Australia. We find that the maximum
distance at which homes are destroyed is typically less
than 700 m. The probability of home destruction emerges as
a simple linear and decreasing function of distance from the
bushland-urban boundary but with a variable slope that
presumably depends upon fire regime and human
intervention. The collective data suggest that the probability
of home destruction at the forest edge is around 60%.
Spatial patterns of destroyed homes display significant
neighbourhood clustering. Our results provide revealing
spatial evidence for estimating fire risk to properties
and suggest an ember-attack model.  INDEX TERMS:
1640 Global Change: Remote sensing; 3210 Mathematical
Geophysics: Modeling; 6334 Policy Sciences: Regional planning;
9330 Information Related to Geographic Region: Australia.
Citation: Chen, K., and J. McAneney (2004), Quantifying
bushfire penetration into urban areas in Australia, Geophys. Res.
Lett., 31,1.12212, doi: 10. 1029/2004G1L020244.

1. Introduction

[2] In 2003, bushfires (or wildland fires) caused devas-
tating property losses in many parts of the world including
Australia, southern Europe and California [Munich Re,
2004]. Bushfire risk assessment is a complex issue: on the
one hand, fire occurence is subject to a wide range of
environmental and human factors [e.g., Cary et al., 2003;
Pastor et al., 2003], and, on the other, house survival
depends on a multitude of variables including proximity to
the firefront, building material, action of emergency services
and occupant behaviour [Wilson and Ferguson, 1986;
Ramsay et al., 1996; Cohen, 2000]. To date, research on
forest fires has largely focused on understanding their
physical attributes and landscape-scale influences [Malamud
et al., 1998; Johnson and Miyanishi, 2001; Cochrane,
2003], while the spatial characteristics of their impact on
vulnerable properties at the bushland-urban interface have
been largely ignored. In this study we develop a set of
distance-based statistics to quantify fire penetration and
damage into urban areas. This information is important to
stakeholders ranging from property owners to emergency
services, local government and the insurance industry.

2. Study Areas and Data

[3] Bushfire is endemic to the Australian continent espe-
cially during the Southern Hemisphere summer — December
through February [Luke and McArthur, 1978; Cheney, 1995]

Copyright 2004 by the American Geophysical Union.
0004-8276/04/2004G1L020244505.00
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and large bushfires have in the past caused substantial
property losses [Leonard and McArthur, 1999]. Here we
mainly explore data from three major historical fires — the
18 January 2003 Canbemra bushfires (~500 completely
destroyed homes) [McLeod, 2003], the 7-8 January 1994
Sydney bushfires (~200 destroyed homes) [Ramsay et al.,
1996; Gill and Moore, 1998}, and the 16 February 1983
“Ash Wednesday™ bushfires (~2500 destroyed homes)
[Oliver et al., 1984; Ramsay et al., 1996}

[4] We first concentrate on the suburbs of Duffy
(206 destroyed homes) in the Canberra fire and Como-
Jannali (76 destroyed homes) from the Sydney fire, two
extensive residential suburbs each possessing one or two
flanks that experienced rampant fire penetration as well
as having reasonably large samples of destroyed homes.
Fine spatial resolution pre- and post-fire satellite images
(QuickBird and IKONOS-2), aerial photographs and photos
taken during site inspections were used to manually identify
locations (centroids) of destroyed homes and bushland
boundaries. Images taken all within 11 days after the fire
proved extremely useful. In what follows we first briefly
describe these two fires.

(51 Duffy is a leafy suburb that before the fire was
bordered by a densely planted commercial pine plantation
(average tree height of ~20 m) on its western and northern
boundaries. The suburb slopes up towards the forest fringe.
During 2002-2003 and as a consequence of prolonged
drought, the forest had accurnulated high volumes of dry
fuel [McLeod, 2003}. The fire had been buming for some
days in rugged terrain to the west and southwest of
Canberra before, driven by strong westerly and northwest-
erly winds (over 65 km h™"), it fell upon Duffy. The Forest
Fire Danger Index (FFDI) - a pominal scale of 1-100 and
for which 50 is considered extreme [Luke and McArthur,
1978] - peaked at 105 [McLeod, 2003]. Fire intensity has
been estimated as 50,000 kW m~' (J. Gould, CSIRO,
personal communication, 2003).

[6] The fire in Como-Jannali, by contrast, was relatively
small [Gill and Moore, 1998). It was initially ignited by the
spotting firebrands across the Woronora River and propa-
gated to the Glen Bushland Reserve only about 200 m away
from western edge of the suburb. With gusty westerly winds
and a FFDI of around 50, properties at the top of the hill
were showered by embers from burning bushland on the
steep slopes (ca. 30 degrees).

3. Results

{7] Figure 1 shows the distribution of destroyed homes as
a function of the shortest distance to adjacent continuous
bushlands along the dominant wind and fire propagation
direction. The data are presented in cumulative form for
easy comparison with other published results [4hern and
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Figure 1. Cumulative distribution of homes destroyed in
major bushfires in Australia in relation to distance from
© pearby bushland. The Otway Ranges curve (648 samples)
from the “Ash Wednesday” fires and the Hobart curve
(370 samples) from the 7 February 1967 Hobart (Tasmania)
fires reported by Ahern and Chladil [1999] are also shown.

Chladil, 1999]. While the Como-Jannali curve shows
reasonable agreement with previous fires — the Otway
Ranges and Hobart fires, the destruction in Duffy is clearly
different. The median distance (50 percentile) for Duffy is
about three times that of the Como-Jaonali fire (145 m
versus 45 m) with respective 90 percentile distances being
305 m and 135 m. All this attests to the extreme damage
experience in Duffy in part due to enforced home evacua-
tion leaving most homes undefended. Numerous studies
have found that suppression activity by residents during and
jmmediately after fires is important in saving homes [e.g.,
Wilson and Ferguson, 1986; Ramsay et al., 1996]. It may
also be critical that the conflagration in Duffy was related to
adjoining pine forests, whereas the other fires have been
mainly associated with Australian eucalypt bushland.

[s] In Duffy and Como-Jannali, the majority of homes
were destroyed beyond a separation distance of 40 m,
suggesting the main cause of home ignition was airborne
embers rather than direct flame contact or radiant heat. In
Duffy, no homes lay closer than 37 m to the nearest edge of
the forest owing to the presence of two major roads
(Eucumbene Drive and Warragamba Avenue) that separated
the pine plantation from residential areas. By comparison,
homes or small hamlets scattered amongst extensive bush-
lands, a situation typical of many of the “Ash Wednesday”
fires| and also the February 1967 Hobart fires, mean that a
high number of homes in these fires were destroyed at only
small distances from the forest.

[s] There was more consistency in the maximum extent
of damage. For Duffy, this distance was 674 m. While the
maximum distance of fire spotting can be up to many
kilometers [Luke and McArthur, 1978], the maximum
distance resulting in home destruction for all fires consid-
ered here is less than 700 m.

[10] Figure 1 only considers populations of destroyed
homes. A more useful statistic is the probability that houses
will burn down. Figure 2 shows the probability of destruc-
tion, again as a function of distance from adjacent bushland.
In Duffy, nearly 60% of all homes within the first 50 m were
laid waste whereas at a distance of 300—400 m, only about
10% were destroyed. Distances beyond 400 m were not
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considered due to very small sample numbers. Neither the
linearity nor its slope is sensitive to plausible changes in
dominant wind direction.

[1] Losses for Como-Jannali also show a similar linear
relationship, although the decline with distance from bush-
land is more rapid. Here some 57% of bomes were
destroyed within the first 50 m. If we extrapolate either
relationship in Figure 2, the percentage of destruction at
zero distance from the forest boundary is about 60%, a
value that agrees closely with the average of 63% for four
heavily wooded and severely damaged suburbs in the
« Ash Wednesday™ fires: Fairhaven (71%, n = 127 homes),
Aireys Inlet (61%, n = 98), Macedon (57%, n = 97) and
Mount Macedon (62%, n = 122). Thus aithough the
environmental settings of these homes may have varied,
the percentage destroyed within the first 50 m seems
remarkably stable. This statistic may have wide utility for
estimating bushfire risk to homes constructed immediately
adjacent to bushlands.

[12] It is also revealing to examine patterns of bumed
urban vegetation. While damage to homes appears discrete,
almost binary in nature, ie., either totally destroyed or
relatively unscathed, the spatial distribution of bumed
vegetation is more continuous, more closely reflecting the
trajectory of fire penetration. This can be seen most clearly
from false-color or Normalized Difference Vegetation Index
(NDVI) images for Duffy in which bumed or scorched
vegetation can be easily distinguished from healthy trees
and grasses (Figure 3). The overall locational correspon-
dence between destroyed homes and bumed vegetation is
obvious.

[13] Pre- and post-fire healthy urban vegetation in Duffy
was classified by using NDVI1 thresholds and the propor-
tional changes with distance from the forest boundary are
shown in Figure 4a. Both curves converge at a distance
range of 800850 m suggesting the limit of fire impact.
This range exceeds, yet is of the same order as the
maximum extent of home destruction (674 m). For distances
less than 400 m, the percentage of vegetated area burned
is highly correlated with that of homes destroyed (# =

7 T T T T T T T J
60 Logri
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—a—— Gormo-Jannali
Il o tAshWi

% of homes destoyed
X ¥ & 8

o i e i i i
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Digtarce tram adjacent bushiand (m}

Figure 2. Percentage of homes destroyed at different
distance ranges (interval = 50 m). In four suburbs
(Fairhaven, Aireys Inlet, Macedon and Mount Macedon)
devastated by the “Ash Wednesday™ fires, the intermixing
of homes and extensive bushlands made the delineation of
bushland boundaries difficult and so post-fire aerial
photographs were used to estimate percentages of homes
destroyed for areas immediately adjacent 1o bushlands.
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Figure 3. A false-color QuickBird image (with near
infrared, green and blue bands) for Duffy. Healthy
vegetation is shown in red, whereas bumt vegetation in
the west and north appears as grey. White curves indicate
bushland boundaries.

0.805, P = 0.0025; Figure 4b). The results are insensitive to
the NDVI thresholds used to classify healthy vegetation.
[14] Destroyed homes show strong clustering. This is
revealed by point pattern profiles calculated with Ripley’s
K-function [Ripley, 1981] or its related statistic L(dXL(d) =
K(d)/= — d); edge effects were comrected by prescribing
a common polygon containing all pre-fire homes within
400 m of the bushland [Martinez and Martinez, 2002). Pre-

>
~
o
-
-
4
-

g 3

»~
o

3 8

% af healthy vegstation cover

400 600 800 1000
Distance trom adjacent bushlang (m)

Distance from adiacent bushiand (m)

Figure 4. Changes of pre- and post-fire urban vegetation
in Duffy. (a) Areal proportions of pre- and post-fire healthy
vegetation at different distance ranges (interval = 50 m).
(b) Percentage of burned vegetation and probability of home
destruction versus distance from the bushland edge.
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Figure 5. Ripley’s K-Function expressed as L(d) for
destroyed and pre-fire homes in Duffy. The dotted line
(L(d) = 0) indicates the expectation of complete spatial
randomness following a homogeneous Poisson point
process. If L(d) > 0, the distribution of homes suggests
clustering while negative values indicate spatial regularity.
Two solid red curves delimit the upper and lower simulation
envelopes for destroyed homes at the 1% level of statistical
significance; two blue curves pre-fire homes.

fire homes in Dufty display only overall spatial regularity,
whereas destroyed homes exhibit significant clustering at
circular radii of 22 m and beyond (Figure 5). The first
maximum is reached at a distance of 26 m while for
distances beyond 35 m a coarser level of clustering exists.
These radii are closely related to the spacing of homes — the
average size of housing blocks in Duffy is about 24 m by
35 m. (There is no significance at radii less than 11 m - the
minimum separation of centroids of destroyed homes.)
Destroyed homes in Como-Jannali similarly show signifi-
cant clustering. The clustering suggests that many houses
were destroyed by contagious property —to-property burning
as in urban fires.

4. Discussion

[15] The overall linear nature of the relationship (Figures 2
and 4b) is intriguing especially considering the number of
variables involved. One simple mechanistic explanation is
to imagine large amounts of burning material transported by
the wind to a fixed distance in front of the advancing
firefront (i.e., ember spotting) and this source of embers is
arrested at the bushland-urban boundary. Dimensional argu-
ments for a line buoyancy source perpendicular to the mean
wind direction — a plausible idealization of bushfires —
suggest updraught velocities of the order of 60 to 70 km h™"
for fire intensities similar to that experienced in Canberra;
when coupled with similar strength ambient wind speeds,
such updrafts undoubtedly provide a suitable ember trans-
port mechanism [Raupach, 1990]. Given this mechanism, it
can be easily shown that the accumulation of potential fire
sources in urban areas decreases linearly downwind from
the forest edge. At a local scale, secondary ember sources
from nearby buming elements (e.g., garden vegetation,
wood piles and other homes) also contribute to this trend.

{16] Evoking embers as a primary cause of subsequent
home destruction is hardly new [e.g., Cheney, 1995;
Gill and Moore, 1998]. However, the realization that the
accumulation of fire sources might exhibit a simple linear
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function of distance downwind from the forest edge is. In
the two-level ember-attack model, the probability of home
destruction per ember ‘hit’ is low relative to that of
vegetation. Collectively, three features of the pattern of
house losses — the overall linearity, clustering at neighbour-
hoods, and binary outcomes observed at an individual
level — comprise a fire impact model for at-risk homes.

[17] Detailed observational data of historical fires are
often limited in terms of numbers and quality, but the
increasing availability of fine-resolution geospatial data
now facilitates in-depth analysis [Gollberg et al., 2001;
Chen et al., 2003; Chuvieco, 2003). Our approach has
emphasized physical evidence from historical fires in Aus-
tralia and the distinctive relationships that emerge can help
characterize the complex fire penetration process. A clear-
cut answer to the true probability of survival for an
1) .vidual dwelling may never exist; a more immediate
gual is to establish ensemble average risks for populations
of similarly exposed structures. The distance-based
penetration statistics reported here lay the basis for a
practical insurance underwriting tool and have implications
for defining rational planning regulations dictating distance
between and adjacent bushlands.

[18] Acknowledgment. We thank David Willis (Land Information
Centre, NSW government), Robert Twin (Geographic Information
Management Unit, ACT government), Mark Garvey (Country Fire Autharity,
Victoria) and Bob Essex (information and Land Services, Tasmania
government) for their help in data collection, and Peter Elis (CSIRO
Bushfire Behaviour and Management Group) and an unknown referee for
their comments during the review process.
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Bush Fire Prone Land Map and Bush Fire Evacuation Risk Map
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Au-ring-gai Council

" Council Chambers, 818 Pacific Highway, Gordon NSW 2072
Phone: (02) 9424 0888, Fax: (02) 9418 1117 ' £

ST L opY

Contact: ~ Nick Juradowitch In reply please quote: 01/0042

7 February 2002

Local Emiergency Management Officer
¢/- Ku-ring-gai Council

Locked Bag 1056

PYMBLE 2073

Dear Sir

EVACUATION OF NORTH TURRAMURRA IN THE EVENT OF A
SIGNIFICANT EMERGENCY |

As you are no doubt aware, Council has raised concerns about the adequacy of.
evacuation arrangements from North Turramurra arising from a significant .
emergency such as major bushfire. This issue is of particular concern given the
number of development proposals for aged and disabled persons in the area.

Council was advised late last year that the Homsby-Ku-ring-gai Local Emergency
Management Committee would be preparing a sub-plan to DISPLAN to more - '
clearly detail evacuation arrangements. I understand that the Committee is now

\ proposing not to proceed with this sub-plan. Would you please confirm whether or
not this is the case. ' )

In the event that a sub-plan is not prepared, Council is concerned that safe -
evacuation from the North Turramurra area may not be possible, particularly as this
Jocality has only one access road. This places Council in a difficult position when

considering development applicanons'for this area, particularly those involving aged
and disabled persons. ' ' :

I would also appreciate the Committee’s advice on the following issues:

(a)  Isitpossibleto safely evacuate residents from North Turramurra in the
event of a significant emergency such as a major bush fire?

(b) = Ifitis possible to safely evacuate North Turramurra in such a situation,
would this still be the case if further development of aged and disabled
housing continues at the current rate in the locality (about 40-50 units per

annum). %
(c) Is there any existing evidence to suggest that North Turramurra could not é
be safely evacuated during a significant emergency such as a major bush .
fire? ' ifé

N:ADocument Library\juradowitch\evacuation of nth tmurra itr to kuringgai.doc

——

Council is usina récvcled paper in the interest of the environment.

B





Council currently has a number of development applications wnder assessment for
aged and disabled housing in North Turramurra. Your early response would
therefore be greatly appreciated. Should you require any further information, please |

~ contact me by phoning 9424 0761.

Yours faithfully

ck Juradowitch

DIRECTOR
ENVIRONMENTAL & REGULATORY SERVICES

kb e e e

WSEN ATOR\COMMON\documem 1ibrary\juradowitch\evacuation Qf nth tmurra itr to kuringgai.doc





Ku-ring-gai Co:‘uncil

. Qouncil Chambers, 818 Pacific l—hghway Gordon NSW 2072
Phone: (02) 9424 0888, Fax: (02) 9424 0880 -
DX 8703 GORDON, TTY: (02) 8424 0875 e o PY

.Contact: In reply please quote:

01/0042
4 March 2002 |

Nick Juradowich

Director Environmental & Redulatory Serv1ces ]
Ku-ring-Gai Council

818 Pacific Highway

GORDON NSW 2072

Dear Mr Juradowich

Reference is made to your letter of 7 February 2002 regarding the sub-plan and request
for advice on items (a), (b) & (c) raised in relation to emergency evacuation in the
North Turramurra Area.

On advice of the District Emergency Management Officer (DEMO) and evaluation by
the working group of the HK. LEMC, it was determined not to proceed with an
evacuation sub-plan. Alternatively, the DISPLAN is being reviewed in relation to.
evacuation.

. At a meeting of the Local Emergency Managemént Committee (LEMC) on the 19
February 2002, the items were raised and discussed in General Business. In response
to the items, the LEMC resolved as follows:

“It is not the role of the Hornsby Ku-ring-gai LEMC to comment upon the
requirements of any development plan in relation to evacuations.”

You are advised that at a recent District Emergency Management Committee meeting
on 7 February 2002 this issue was also raised. Minutes have not yet been distributed.
However, the DEMO has requested the preparation of a background statement, the
issues and status of this matter, to forward onto State EMC for consideration and/or
comments :

Should you have any qwsﬁo 1s regarding the above please contact the Ldersw gned on
9424 0792.

Yours faithfully

lan Taylor
CHAIR LOCAL EMERGENCY MA\TAGEMENT COMMITTEE

N:\Operatns\Emergency S ervices\Committee Lemc\DA_Responses\LEMC_EmergencyEvacuation02.doc /1
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‘Mr R Kitching

District Emergency ) Management Officer
-Level 3, 9-11 Mann-Street

GOSFORD - NSW 2250

" Dear Bob

1 refer to your letter of 15 March regardmg the Hornsby-Ku-ring-gai LEMC’s concems .
over the Ku—rmg-gm Council’s request for advice on SEPP 5 developments in the area.

The LEMC and Council should be referred to the publication “Planning for Bushfire
Protection — a Guide for Coumncils,. Planners, Fire Authorities, Developers and Home
~. . Owners?. This publication, developed by the NSW Rural Fire Service in cooperation
o ‘w1th Plannmg NSW, addresses the issues of SEPP 5 and other developments mbushﬁre

It is not unusual for developers and owners of facilities, where a éxzbStantia.l number of

people could be at risk, to be required to undertake emergency planning. This is the first

time, to my knowledge, that a Council has required written confirmation from a LEMC -
that residents from a development can be safely evacuated from the area in the event of

an emergency. '

- This requirement suggests that the LEMC is seen by the Council as the competent

~ authority for approving owners/developers evacuation plans and that the LEMC sbould,
in effect, guarantee that “residents from the development can be safely evacuated from
the area in the event of an emergency.” Given the exigencies normally encountered
during any emergency this is an lmpossxble task.

The planmng responsibility of an LEMC was mtended to facilitate emergency planmng
by the various agencies and facility owners, thus eliminating any conflicts between plans
and ensuring an mtegrated and effective set of emergency management arrangements for
thearea.

The Rural Fires Act 1997 requires Bush Fire Management Comumittees to prepare Bush
Fire Risk Management Plans which identify the level of bush fire risk and the strategies
which need to be implemented by the responsible land managers. Therefore it is
suggested that the Bush Fire Risk Management Committes is the appropriate body to
which Council should address its concemns.






4

’me_pianning guide provides advice on the integration of the Local Environmental Plans
and Development Control Plans and the Bush Fire Risk Management Plans.

1t appears that Council is of the opinion that an emergency plan is sufficient to ensure the
safety of people without considering the multitude of other mitigation options available.
The upgrading of the infrastructure (additional and/or wider roads for example) to cater
for the increased number of vehicles that would need to access and egress the area seems
to be a prime factor in this situation.

It is understood that a risk assessment was undertaken of the area in question in 1999.
The LEMC might review this assessment using the emergency risk management process
to identify the risks associated with increasing the number of people, who would require
assistance in the event of an evacuation, in the area. Those risks might then be
communicated to the Council. Evacuation planning should only be resorted to when
there is a residual risk for which it is imptactical to adopt other risk management options.

y : cerely.

" /Rass Brown

Secretary e
NSW State Emergency Management Committeg -
17 AP 7802 : ' : S
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Hlie s e

ring:gai

. ~"Hornsby Ku-
. Local Emergency Managemen

All correspandances to!

The Local Emergency Management Qfficer
/- Ku-ring-gal Munlcipal Council

818 Pacific Highway Gordon NSW 2072
DX 8703 GORDON

Telephone: (02) 3424 0798 Facsimile: (02) 9424 0962

£

+Commitiee

Mr Chris Russell B - 01/0042

236 Bobbin Head Road 3 July 2002
TURRAMURRA NSW 2074 T
Dear Mr Russell

NORTH TURRAMURRA EVACUATION PLAN

Referance is made to your email dated 2 July 2002 and request for information
regarding the above.

In relation to the devciopment ofa specific evacuation plan, on adviee of the District
Emergency Management Officer (DEMO) and evaluation by the working group of the
HK LEMC, it was determined not t0 proceed with an evacuation sub-plan.
Altematively, the DISPLAN is currently being reviewed in relation to evacuation

The issue regarding safe evacuation has been raised previously by the Directar
Development & Regulatory Control in a letter dated 7 February 2002. The issue was
discussed at the meeting of the LEMC on the 19 February 2002, where although '
addressed indirectly the LEMC resolved:

]y is not the roie of the Hornsby Ku-ring-gai LEMC to comment upon the
requirements of any development plan in relation 10 evacuations.”

Pravious sction was initiated by 2 working group of the LEMC in 1999 culminating in
the document “North Turramurra, An Alternative Evacuation Planning Method”. The
action was to review hazard/risk agsessment of the area, to liaise with facility managers

with a view to develop plans. The issues regarding evacuation and threat were debated,
and consequently exerts from this are noted below; R

«,_It was found that to predict the threai or hpe of threat, created so many
scenarios that any “evacuation plan” would become to verbose..."

“When looking at the area, evacuetion routes were Found to be limited to one or
rwo directions but the threat and the prevailing conditions on the day would
determine the speed, order and direction of the evacuation.”

“The yulnerable communities are dispersed ihroughout the cotmynity, various

emergency scenarios will apply and operational decisions on evacuation should
be made at the iime when details of the specific emergency are known.”

Further, at a District Emergency Management Committee meeting on 7 February 2002
this issue was also raised in relation to developments. On the request of the DEMO, 2

NAInfrastAEmes gency Services\LEMC\Genersl Letters\Morth Turrs Byac Pfan_CRussell.doc 1)
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Jetter dated 12 March detailing the background, issues and status of this matter was sent
1o the DEMO, to forward onto State EMC for comments. In response, a letter dated 29
May from the SEMC was received and extracts from this are noted below:

“This is the first time, to my knowledge, that Council has required written
confirmation from the LEMC that residents from a development can be safely
evacuated from the area in the event of an emergency.

This requirement suggests that ..the LEMC should, in effect, guarantee that
residents from o development can be safely evacuated from the area in the event
of an emergency. . Given the exigencies normally encountered during an
emergency this is an impossible task"

‘'he Haornsby Ku-ring-gai Local Disaster Plan (DISPLAN) details the arrangements for
the prevention of, preparation for, response to and initial recovery from emergencies.

« This plan covers the Local Government areas of Horsby Council and Ku-ring-gai
Council rather than any onc specific area. '

o Under the DISPLAN a Plan of Operations has been prepared in response to
bushfire hazard, and incorporates Evacuation. It notes that it is expected that Police
will liaise with the Incident Controller before undertaking evacuations. .

o The DISPLAN describes the primary operational roles of each agency, Functional
Area and other organisations. The responsibilities of the Transport Services
Functional Area are to co-ordinate the provision of transport support 23 required by
Agencies and other Functional Areas , including evacuation.

 Hospitals, Nursing homes, Retired & Disabled persons accommodation; Schools,
Kindergartens, Pre-schools and Day care Centres are identified as particularly
valnerablé communities under the DISPLAN. Details are list in the appendices.
Details on these communities inchude information on address, name, location,

dwelling (s), capacity & contacts numbers.

Under the DISPLAN (as prepared in accordance with the State Emergency & Rescue
Management Act, 1989), the mission and functions of the LEMC are explicitly
outlined, The LEMC has not discussed population size in respect to evacuation and I
can advise you that it is NOT the role of the LEMC to undertake assessment of this

issylc. :
Yours faithfally

L as

7

Tan Taylor
CHAIR LOCAL EMERGENCY MANAGEMENT COMMITTEE

NAInfras\Emergency Services\LEMGeneral Lettent\orth Tuwra Bvac Plan_CRusscll.doe /2
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DRAFT KLEP DEFERRED AREAS

Mr John McKee
General Manager

Ku-ring-gai Council

The DRAFT of Ku-ring-gai Council’s Deferred Areas to be incorporated in the KLEP 2015 is currently
on Public Exhibition and Council seeks public comment.

| will restrict my comment to focus on those parts of the draft document that | believe are either
flawed in argument or simply inadequate in providing measures of public safety in these areas of
long recognised, mapped and gazetted Bushfire Hazard and Bushfire Evacuation Risk.

| do so because in my view no democratically elected Government of any persuasion, has any lawful
mandate to apparently exert pressure on Local Government, or of its own volition to act with
apparent reckless indifference, to the survival prospects of bushfire communities in areas of acute
evacuation risk. To place communities at possible heightened risk, in order to force through the
apparent economic and politically fashionable obsession of increasing population density at
whatever cost, while deliberately and wilfully ignoring the real cost in terms of possible fatalities,
which is, needless loss of human life, simply because it is Party mandate to increase population
density is wrong and lacks moral compass.

RISKS ASSOCIATEDWITH PROPOSED ZONING AND INCREASED DENSITY

Council advertised in 2013 the zoning in the deferred Local Government area of East Killara [with
minor exemptions] for the most part as E3. That zoning without any further advertising | am aware
of, became E4 Environmental Living. The permitted activities allowed in E4 differed from E3 with one
massive difference, it permits the addition of Secondary dwellings.

Secondary dwellings are defined in the KLEP dictionary as:

(a) Is established in conjunction with another dwelling (the principal dwelling), and
(b) Is on the same lot of land as the principal dwelling, and
(c) Is located within, or is attached to, or is separate from, the principal dwelling.

Secondary dwellings are a type of residential accommodation.
Clause 5.4 (9) Secondary dwellings

If development for the purpose of a secondary dwelling is permitted under this Plan, the total
floor area of the dwelling (excluding any area used for parking) must not exceed whichever of
the following is the greater:

(a) 60 square metres,
(b) 25% of the principal dwelling.

This raises major bushfire risk concerns:

(1) It becomes possible to double the density of dwellings in the deferred areas and





(2)

(8)

(9)

The floor space ratio cl. 5.4(9) ignores whether the total size of the block of land is
appropriate to accommodate a second dwelling and whether or not the second dwelling is
located in the Flame Zone or land with a higher [than BAL12.5] BAL rating, and

Results in uncapped multiplication of the population density, that is the number of bodies
to evacuate, and

Increases the uncapped number of vehicles to clog the compromised evacuation route in
worse case fire conditions, resulting in foreseeably dangerous conditions for both evacuating
residents and egressing emergency vehicles, and

Increases the bushfire risk of contagion i.e. that is one building conducting the spread of fire
to another. And

The lack of defined space separation, between the first and second dwellings, will result in
an end product of increased density which would expose both dwellings and the occupants
to contagion and as a consequence of increased heat intensity and direct flame impact,
facilitate the spread of fire between primary and secondary dwellings, to neighbouring
property and across the wider community itself, and

No mandatory provision of sealed garaging [ parking space not included at cl.5.4(9)]
provided for the secondary dwelling, ensures the occupants of the secondary dwelling’s
vehicle, or vehicles without any provision of sealed cover, in an area of hazard, would
become exposed to and contribute to, the full impacts of bushfire attack. Embers, direct
flame impingement and exposure to levels of radiant heat which has in the past,
commenced to burn combustible interior fittings of motor vehicles from the inside out, and

If cars are not parked within that same allotment as the primary and secondary dwellings,
extra vehicles would inevitably be parked on the single road/s, that is, both compromising
and restricting the evacuation route itself and further complicating the safe evacuation of
fleeing residents and egressing emergency personnel. And

This (8) raises obvious concern, as it would be reasonable in light of historical experience in
Ku-ring-gai to predict [foreseeable] conditions of wildfire, effecting areas across Ku-ring-gai,
to experience dramatically reduced, to nil visibility, combined with heavy ember attack on all
roads within the evacuation area, high loads of fatal radiant heat on sections of the
evacuation route, gale force [up to 156 km recorded in Ku-ring-gai] swirling winds and
spotting fires, fire balls, smoke reducing visibility thereby hampering the evacuation
progress and in certain defined areas along the evacuation route, particularly where
Category 1 Hazard directly approaches the road [evacuation route] itself, direct flame
impingement could not be ruled out. The speed with which a fire front can advance up
slopes mostly well in excess of 18 degrees is also predictable, but never fails to come as a
total surprise to most evacuees. All of these predictable conditions are foreseeable, well
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recorded, known in advance to local decision makers. Any bushfire could have the potential
in the right conditions present, to be or to develop into, a catastrophic uncontrollable
wildfire. And

(10) The Proposal fails to provide for the above conditions, and appears to ignore the
consequences of evacuating residents being caught in the open in a wildfire event, fully
exposed to the bushfire attack, such as fatal levels of radiant heat and the effects of inhaling
fine embers suffocating lungs. or forced to shelter in cars for lack of alternate shelter, if in
the above wildfire conditions the car stalls or finds the evacuation route blocked by
someone else in nil visibility, or a motorist in the stress and panic has an environment
induced heart attack or an asthmatic attack and blocks the route themselves. Or there is a
collision on fire effected egress with incoming emergency vehicles, in less than perfect
conditions, nil visibility, choking smoke, heavy ember and fine ember attack, high levels of
radiant heat for all drivers, predictable confusion if not pandemonium for those fleeing the
area and those emergency workers egressing the fire effected locality. And

(11) The recent Council decision approved in March 2017 to permit the establishment of a Rural
Fire Service Station within the deferred area of East Killara is not without egress issues in
relation to evacuation of the residents. The necessity of an extra firefighting Service Unit is
not in contention, it is generally well supported as positive for enhanced community
protection and firefighting proximity to the fire front posed by Garigal National Park.
However logically, balance requires to offset the gained advantage above, with increased
numbers to evacuate. Volunteers / personnel in extra vehicles accessing and parking within
the local area to access the Fire Station and extra Fire fighting vehicles and tankers sharing
our limited and compromised single road which provides the only single route for
evacuation of vehicles and residential population out of the deferred area. and

(12)Finally, the proposed plan only caters for minimal fire event and orderly controlled
evacuation, not the worst possible case scenario of an uncontrollable catastrophic wildfire
attack with little or no lead time and nil visibility, and therefore the Plan fails the Public Test.






The Plan relies on erroneous assumption with possible Fatal Results

There appears an assumption that fires occur one at a time, and emergency workers and
sufficient firefighters will be instantly available to control both fire and evacuation. Wrong.
In the 1994 bushfires when fatal fires affected huge areas of NSW, emergency resources
were stretched to the limit [and beyond] many residents were told they were on their own
and had to cope with fire and emergency evacuation on their own. In Bradfield Rd Lindfield
this happened, set within a bigger fire area, the event which ringed Ku-ring-gai in 1994, and
in addition the area had no water supply or water pressure what- so-ever. Most bushfire
areas in Ku-ring-gai proved to have no water pressure, leaving residents little choice but to
evacuate instead of staying to defend their homes. In Bradfield Rd and surrounding streets
16 houses were burnt to the ground, Binary loss, with many more damaged.

Not everybody involved in or affected by the outcomes proposed by the KLEP sits in remote
air conditioned offices. There are people, stakeholders, police, volunteer firefighters, SES,
ambulance personnel, who will have to experience firsthand, at the blunt end, conditions
created by the KLEP within the bushfire areas with evacuation risk problems. These areas are
not only long identified, they have been set aside as deferred areas for good reason.

Deal with the problems in the public interest now please, or the people at the blunt end
may perish later, because of failure to protect their interests when there was a viable
opportunity to do so.

This Plan fails bushfire communities and emergency firefighters and workers alike and
cannot be supported at any cost. That cost, if this plan in this format is incorporated into
Ku-ring-gai’s LEP, will result in foreseeable fatalities in the local government area. Ku-ring-





gai residents in designated, mapped and gazetted areas of Categoryl Bushfire Hazard and
Bushfire Evacuation Risk should not have their survival prospects reduced by increased
density of dwellings, people and vehicles complicating safe evacuation and hampering
effective firefighting to save lives and property.

THE PLAN SEEKS TO HIDE A RANGE OF SECONDARY DWELLINGS UNDER THE
LABEL OF “ GRANNY FLAT".

It is clear from the KLEP Dictionary that a Secondary dwelling may issue from a variety of
attached or detached development. It may not be tagged as a Dual Occupancy or a Duplex, it
could be presented as the ubiquitous Granny Flat permissible pursuant to the provisions of
SEPP Affordable Housing. By whatever name it goes under, it is inappropriate. Increased
density of housing numbers and population incompatible with bushfire safety, in areas of
Bushfire Hazard and Evacuation Risk could result in loss of life.

Somehow the Planning proposal appears to market a granny flat as some lesser, more
acceptable level of restricted development, [merely a Granny flat with the family’s resident
Granny] which focus appears to infer that the increased development does not increase
development contagion, does not increase the numbers of people overall to be evacuated in
a bushfire emergency, does not contribute by contagion a boost to the passage of wildfire,
building to building, or reduce the overall safety of emergency firefighting personnel, by
restricting the overall area of defendable space available to adequately defend over
developed property.

The proposed Plan is in part a recipe for disaster in that it promotes incompatible land use
that is incompatible with bushfire safety. In my view it is a misguided, possibly dangerous
policy which does not go anywhere near meeting the protection levels required to provide
the community with measures needed desperately to improve bushfire protection for
affected communities and to safeguard their evacuation.

The E4 zoning proposal in the KLEP will in effect, reinstate the secondary dwelling provision.
Increasing density at the expense of public safety. It is irrelevant, whatever the label, Dual
Occupancy, Duplex or Granny flat, the secondary dwelling, will house people. The people
will have vehicles and animals and possibly children, even the odd Granny. The secondary
dwelling will occupy an additional building footprint which will restrict, even remove the
emergency firefighter’s safe defendable space, required to defend lives and property. It
has the potential to cause fatalities among residents, emergency workers and firefighters.

HISTORICAL BACKGROUND OF BUSHFIRE EVACUATION RISK AND BUSHFIRE GAZETTES:

SEPP 53 Ku-ring-gai Amendment 10, prohibited Dual Occupancy developments from being
constructed in the hatched areas of evacuation risk, and were subsequently added to the
Bushfire Map prepared by Ku-ring-gai, pursuant to the EP&A Act section 146(2) and Certified
by the Commissioner RFS.





Amendment 10 was amended by the Minister in December 2003 and gazetted in January
2004.

Minister Beamer in a Planning media release said in words to the effect, “that Dual
Occupancy dwellings more often than not, were occupied by senior citizens. As a group they
would be less likely to be in a position to contribute to their own self defence and the
defence of their own and their neighbouring dwellings. Therefore this group would be more
vulnerable to wildfire attack, in areas of high bushfire hazard and evacuation risk and dual
Occupancy developments were therefore inappropriate.”

The first act that the incoming Baird Liberal Government carried out in 2011, on coming into
power was to repeal SEPP53 and with it as a high end casualty, Amendment 10, with the
gazetted protection of restricting a secondary dwelling, [dual occupancy] and built density in
mapped and gazetted combined areas of Bushfire hazard and Evacuation Risk.

Frankly it is high time in my view that all authorities and decision makers commence to
prioritise the lives of their fellow citizens and their integral right to survive wildfire attack.
No Government of any persuasion in 2016/2017 can claim to be ignorant of the correlation
between FIRE and FATALITIES. Any such pretence will face full exposure by possible
examination before a Court or Coronial Inquiry in this State should that need arise.

EVACUATION RISK MAPPING

The following emails between Department of Planning NSW and Friends of East Killara, took
place in November 2009. It is not impressive to be still having the same old dialogue in
December 2016, which | started in the interest of Public Safety some 20 years ago in 1996.
Surely it is not beyond any Government in this fire prone land of ours to prioritise lives, after
so many lives have been lost in major fire events?

“Hello Freddie,

Thank you for your email. | have forwarded it to the Department of Planning for advice and a
response. As previously discussed, the Department is looking into the matters you raised at our
earlier meeting.

Kind Regards,
Darren.

Darren R. Rodrigo | Senior Policy Advisor | Office of The Hon. Kristina Keneally | Minister for
Planning | Minister for Redfern Waterloo | Member for Heffron
78 +612 9228 5811 5 +612 9228 5499 Edarren.rodrigo@keneally.minister.nsw.gov.au X Lv35 GMT, 1

Farrer Place, Sydney NSW 2000
% Please consider the environment before printing this email

From: Freddi Martin [mailto:martinrob2@bigpond.com]
Sent: Saturday, 14 November 2009 8:15 PM

To: Darren Rodrigo

Subject: Evacuation Risk mapping





Darren Rodrigo

Senior Policy Advisor

Minister Planning N.S.W.

ATENTION OF Chief of Staff Mr Tony Pooley
Dear Darren

| wish to draw to the Minister’s attention the attached page from Ordinary Meeting of
Council 9 June 2009. First paragraph page 8/9. In which Ku-ring-gai Council asserts that
while dual occupancies are prohibited in areas identified on The Bushfire Evacuation Risk
Map under SEPP 53, this exemption does not apply to the extra areas recently mapped as
evacuation risk certified in the 2008 Map. The Council has requested that the Department of
Planning amend SEPP 53 to refer to the updated map. No formal response has yet been
received.

| am not surprised.

Amendment 10 SEPP53 is quite clear. It is not ambiguous. Amendment 10 prohibits dual
occupancies from land mapped on the Evacuation Risk Map. Full stop. | think the situation is
best illustrated in a judgement given by Justice Meagher JA in Secretary of Department

of Health v Harvey: NSW Court of Appeal October 1990. With his customary combined
clarity and brevity, His Honour ruled “... The Act means what it says, and what is more
important it does not mean what it does not say.”

It is reasonable to conclude that the additional areas mapped on the 2008 Bushfire
Evacuation Risk Map are therefore excluded from Dual Occupancy for the very proper
reason given by Minister Beamer when she [not the department] amended SEPP 53 in
December 2003. | did check my conclusion with Planning NSW in 2008, so | am quite
confident that | am right.

The history of Bushfire Evacuation Risk has been at best drawn out. Following the fatal
bushfires of 2001 /2002 the Ku-ring-gai Bushfire Brigade prepared maps of areas at
evacuation risk, accompanied by the wildfire history of each area, population statistics,
vulnerable communities etc. These were sent to the Commissioner RFS in 2003. A year
passed, and in 2004 Commissioner Koperberg sent two letters recommending the inclusion
of designated areas for inclusion on the Bushfire Evacuation Risk Map. That Map is an
integral part of the SEPP 5 /Senior Living and the Commissioner recommended the exclusion
of Senior Living from these identified areas. The first letter was addressed to the Director
General, Planning NSW and the second was sent to the General Manager Ku-ring-gai
Council. I have provided you, Darren at our meeting on 23 October 2009, with copy of both
letters from the Commissioner RFS in 2004, within the bundle of my documents lobbying
Government in 2006 for the implementation of Mr Koperberg’s 2004 recommendation to
the Director General. The Labour Government took until 2008 to implement the RFS
recommendation. Seven years!

Fire kills. The delay put lives at risk and further, it has allowed developers to prioritise
development over lives and by increasing density, that is people and cars, it has probably





compromised evacuation should a major fire attack occur in those areas that should have
been promptly exempted in 2004. Evacuation risk areas, where apparently contrary to
SEPP53 Ammd.10, developers are still increasing density [dual occupancy] to this day.

| am requiring you to bring an immediate halt to this “fun” by bringing this e-mail to the
attention of both the Minister and her Chief of Staff, Mr Pooley. It requires urgent
enlightenment of Ku-ring-gai Council’s claimed ignorance in order to prevent the continuing
increase of density in these areas mapped and gazetted as Bushfire Evacuation Risk. These
areas have had open slather from 2003 -2009 at the expense of Public Safety. Enough is
quite enough, please act promptly in the public interest, or when we have dead bodies and
public outrage a plenty, following catastrophic wildfire attack, you may find that the
Coronial Inquiry will uphold the legal precedence set by the Meagher JA, 1990 judgement. A
SEPP is a gazetted legislative process not that different to an Act. One has passed through
the Parliamentary process, the other the Ministerial process, both are legislation to be
upheld in any Court of Law.

Now that this oversight has been brought to the Minister’s attention, | would trust that the
public Interest will be met promptly. Fire kills and after Black Saturday 2009, | cannot
believe | have to keep saying this.

Thanks Darren.

Freddi Martin

Convenor : Friends of East Killara.
34 Barrie Street

East Killlara

NSW 2071”

EVACUATION CONSULTATION WITH EMERGENCY AUTHORITIES:

Emergency Services comment, pursuant to Section 56 was provided to Ku-ring-gai Council
by the Area Command Police, and the Rural Fire Service.

The Police provided two written inputs in consultation re the current KLEP deferred areas,
to Ku-ring-gai Council from Area Command dated 31 August 2015 and 17 August 2016.

| can provide earlier historical comment from the Police Area Command addressing
evacuation issues in East Killara, dated 31 May 1997. A copy is printed further on in the
submission with the 2 later police advices on evacuation.

| concur with most of the content of all three communications copied below, from the police
who have the responsibility for evacuation of populations in the deferred areas of Bushfire
Hazard and Bushfire Evacuation risk.

I note in the earlier letter in 1997 the police were concerned with evacuation issues
pertaining to East Killara as a whole. The 2 lesser roads mentioned in this letter do not





provide any egress for the community in the deferred area. The legislation earmarked by
statute as both Bushfire Hazard and Bushfire Evacuation Risk and designated by the hatched
area on the Bushfire Map did not occur until years later. Bushfire Mapping had not become
a lawful requirement until much later either, nor had the creation of bushfire evacuation
risk areas, and the first edition of Planning for Bushfire Protection was in 1999. The
evacuation risk areas were individually gazetted, mapped and included in two instruments,
the SEPP Senior Living and then EP&A Act, the latter through the requirement to map
Bushfire Hazard section 146(2), which grew to include all the hatched Evacuation Risk areas
on the Map. There are two further roads within the evacuation area which appear on the
GPS maps and/or Gregory’s. These will be useless for evacuation purpose, impassable in
wildfire emergency conditions providing no safe exit for evacuating residents, dissecting as
the roads do, the path of Category 1 Hazard from slope out of deep valleys, National Park
mostly. These roads would be heavily impacted by wildfire conditions including direct flame
impingement and roads would likely be closed by fire impact.

They are Redfield Road at the head of Southern Valley and Wentworth Avenue which
dissects the Gordon Valley, in Garigal National Park. Both valleys are heavily forested with
Dry Sclerophyll Vegetation and the steep slopes ascending to ridgetop development greatly
exceed 18 degrees. Fire in this terrain will not only be comprehensive, but can be massively
fast. On slopes this steep the fire can accelerate by crowning to the top of the canopy. On
land steeper than 18 degrees “some management practices are impossible and all become
difficult.” PfBP 2006 pagel4.

The Killara High School has grown since 1997 to 1,580 pupils and 110 teachers and more
ancillary staff, so possibly in excess of 1700 persons. Many cars, belonging to staff and a
great many students of driving age, are parked daily 5 days a week on Koola Avenue, where
the school itself borders the single egress and in surrounding narrow side streets. Traffic
calming devices installed on Koola Avenue in front of the school, after a near fatal car
accident involving a student and a member of the public, further complicates the egress,
narrowing down a wide road to one single lane each way, in and out which in bushfire
conditions of poor to nil visibility could complicate both ingressing emergency vehicles and
egressing evacuating residents from the denoted area of bushfire hazard and bushfire
evacuation risk.

In addition in 2016, the upgraded sports facilities at both the Koola Park opposite the High
School and the Allen Small Park in Saiala Road, attract a great deal of out of area users and
spectators, with vehicles parked, after school hours and over both days of the week-end,
not only on Koola itself, but crowded into narrow adjacent streets around the areas. Both
Koola Park and the Allen Small Oval and tennis courts abut Category 1 Hazard and are
mapped within the Bushfire Maps and evacuation Risk area. They cannot be dismissed but
will add to the stress of logistical evacuation in a bushfire.

The fire front will be sucked up both valleys to the highest point on the top ridge, like a
roaring out of control express train. The top ridge is occupied by Koola Avenue which is the
single useable egress and ingress, in and out of the hatched Bushfire Evacuation Risk area in
East Killara. All lower and side roads have to access Koola Avenue in order to evacuate for
there is no viable alternate route. This is reality. This is what residents face in an extreme
bushfire.





| quote from the written advice provided to both myself in 1997 and to Council from the
Police Service in 2015 and 2016. The entire documents may be read as printed on pages 17 -
20. The section 56 advices from the Police and RFS have been attached above to this
submission, in their entirety for the Greater Sydney Commission‘s consideration.

| guote from the three police communications in 1997, 2015 and 2016.

... “There is one main road of ingress and egress to the area that being Koola Avenue, East
Killara ... Koola Avenue in my opinion would service the majority of most residents north
east of Churchill Rd.”... 31 May 1997

“The Killara High school during the day presents its own problem alone and that being the
evacuation of some 1,200 school students should this be necessary.”... 31 May 1997

"the main ingress/ egress would exacerbate the efforts of emergency personnel in times of
disaster or emergency. East Killara, particularly with fire fighting vehicles, and the possible
evacuation of the locality, would cause congestion putting a strain on emergency services
ingressing and egressing the area. ... May 31 1997

..." the denser the population the more resources are required to evacuate them. Further if
there is one way in and one way out, bottlenecks can occur.”... 31 August 2015

.. If we expect a fire storm to hit (based on some history) it makes sense to limit the
population...” 31 August 2015

... I note from examining the “deferred areas” 1 through 13 that access to these residential
areas is confined to one or two streets and agree that funnelled evacuation has some risk.”
... 17 August 2016

... May | suggest Council considers the use of available land, the number of occupants,
motor vehicles and house additions that are approved so not to impact adversely on the
safety of the affected population.” ... 17 August 2016

Please note that nothing in the above written advice from Police contradicts the position of
community taken in this submission.

| note that the Rural Fire Service advice is not poles apart either, from the position taken by
the police and residents through this submission. | do not propose to add the advice in
detail to this submission because of space consideration, it is available in the printed version
and on-line version of the KLEP and it will already be familiar to all involved. However | note
the inclusion [very importantly] of the NSW Rural Fire Service Community Resilience Fast
Facts sheet attached to their written advice to Council, re section 56 Consultation. Now that
| do intend to quote from, to be read in conjunction with the provided quotes from the
Police and the written position of Community expressed in this submission. | quote from the
RFS Fact sheet as follows : The RFS Fact sheet together with the section 56 advice is part of
the additional attachment subsequently attached to this submission to GSC.

..“A single parcel of bushfire prone land whilst being suitable for a single dwelling may not
be suitable for additional dwellings and higher densities. The RFS does not support exposing
additional people to unacceptable levels of risk. The presence of additional dwellings
impacts on the evacuation and sheltering of residents during a bushfire. There may also be
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the potential to sub-divide the dwellings at a later date when compliance with Planning for
Bushfire Protection 2006 may not be achieved.” See my note below

“In particular the RFS will not support an application that does not provide appropriate
separation between a hazard and dwellings to prevent direct flame contact and material
ignition.”

My note: How well are the future hidden pitfalls of planning in NSW, comprehended !!!

However what the fact sheet does raise is the RFS reliance that compliance with Planning
for Bushfire Protection 2006 and no doubt AS3959 occurs. Unfortunately, it is this
submission writer’s experience that in more cases than not that compliance is sadly, rarely
achieved.

CERTIFIERS AND THE UNACCOUNTABLE CERTIFYING PROCESS

All too often compliance with any development controls in areas of bushfire hazard and
Evacuation Risk, or compliance with any aspect of bushfire legislation is blatantly ignored.
Treated by Certifiers as some inconvenient inconsequential joke and met with a blank
refusal, not even the pretence of compliance with the provisions of the SEPP Exempt and
Complying, let alone recognition or compliance of bushfire legislation PfBP and AS 3959.

Too many Certifiers appear to be a protected species, not accountable to anyone and the
System appears to a great many observers in the wide community to have been deliberately
designed to achieve just that outcome.

How sad is that, when the objectives of the legislation particularly PfBP 2006 were designed
to protect lives and property of residents and firefighters alike.

If anyone wishes to challenge this submission’s position on the above, please do not
hesitate to contact the author directly and | would be delighted to supply a vast amount of
evidence, emails, between this Certifier and self, and photographs to support my position.
In the meantime, here is a photograph of landscaping in progress, on a brand new property,
in East Killara 2016, which obtained [unlawfully it appears from an independent planning
report] it’s Occupation Certificate from this Certifier just 4 months ago. The reality: property
positioned within 100 metres of and sandwiched between 2x Category 1 hazards in the
gazetted and mapped bushfire and evacuation risk area, this backyard on slope well in
excess of 18 degrees, [independently measured by Clinometer with an engineer attached to
it as around 30 degrees] provides lawfully [designated by PfBP 2006] both the Asset
Protection Zone and the mandatory Defendable area, which is provided to achieve a safe
defendable area for firefighters to defend the property under bushfire attack! Standing on
over a metre thickness of mulched woodchips, less than 100m from 2 lots of Category 1
hazard to protect a building from fire - God help them!!! And God help both neighbouring
property and the bushfire community evacuating past on the single exit road up to Koola
Avenue.

To all concerned at Planning NSW, the RFS and Council, and now subject to assessment by
the Greater Sydney Commission, the failure to ensure this Certifier complied with both
SEPP Complying and bushfire legislation PfBP 2006 requirements ( both provided by email to
this particular Certifier) to ensure outcomes in new construction that comply with the lawful

11





provisions of PfBP 2006 should be immediately obvious, even without me supplying further
evidence. The mulch is piled up against 20 year old treated pine fences and up against an
old brushwood fence erected in 1970. | use this example to highlight the mistaken
supposition that is expressed in writing within the Draft KLEP on exhibition, that we can all
rely on new development and landscaping within the deferred areas & in Asset Protection
Zones complying with protection provided by law, and compliant with Planning for Bushfire
Protection 2006 and AS 3959. Also the largely futile promise that new development will
restrict the spread of fire throughout the community in these areas of Evacuation risk:
section 63 of the Rural Fire Act.

Section 63 RF Act places a “Duty of Care” on all land managers/ owners to prevent a fire
spreading on or from their land. This duty is related to future developments in that the
provision and maintenance of appropriate setbacks and landscaping must be addressed
when developing land.  PfBP 2006 page 7.

Fiddlesticks!

Photographs included next page together with some relevant quotes from eminent Bushfire
Scientists and Fire Behaviourists. CSIRO.
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Phil Cheney CSIRO fire expert said in words to the effect in a media interview in 2002 “ that
people who surrounded their homes with garden mulch guaranteed (its) destruction in a
bushfire”

The link below is narrative from the Catalyst program following the fatal Canberra fires. In
view of the 4 fatalities and the loss of 474 houses, it should be mandatory reading for
decision makers everywhere in Australia to assist them make responsible planning decisions
affecting bushfire communities;

http://www.abc.net.au/catalyst/stories/s794270.htm

Narrator: As Justin Leonards patrol of the fire zone continued he found some startling
evidence. The destruction of many houses could be traced back to garden muich.

Justin Leonard CSIRO: “Embers will be landing on the garden mulch and creating small spot
fires.”...

Narration: On a hot day of extreme fire danger, Canberrans may as well have spread
kindling around their homes. Garden mulch wasn’t the only cause for concern. The
ubiquitous timber paling fence appears to have been responsible for many houses going up.

Justin Leonard “ It appears that there’s a lot of house to house ignition which means once
you’ve got a house going it transfers to the next. And obviously if you’ve got limited
resources to fight fully involved house fires it’s very difficult to prevent adjacent houses
burning.”
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DUTY OF CARE

Where precisely is the Duty of Care that should be provided to residents, to firefighters and
to emergency workers? The continued apparent absence of any Duty of Care, in the light of
all the recorded evidence freely available about recent fire events is an absolute disgrace. It
appears a whole lot of butt covering is going on. We get what should happen, published on
paper and on paper only, which is an indicator that authorities know the difference between
right and wrong, but are not prepared to implement what is right or hold others
accountable for what is wrong. And that places residents, firefighters and emergency
workers at risk.

Add to the lack of any visible Duty of Care in areas of mapped and gazetted Bushfire hazard
and Bushfire Evacuation Risk, the real potential for Wildfire attack and it is possible to
anticipate foreseeable fatality amongst those at the front line of attack, the residents, the
police providing controlled evacuation service and the firefighters from all arms of our
firefighting services. This high price paid by others with less real power, but higher personal
risk, is unacceptable.

Government and the Minister of Planning and the Department have a Duty of Care to those
involved at the coal face. They must as a priority, effect wholesale effective reform of the
planning system, in order to provide total compliance with Bushfire legislation, restore
Planning authority powers to Local Council to provide compliance and accountability and
simplify and increase their powers of enforcement with Bushfire Legislation.

Provide increased financial punishment for Council employees who fail or refuse to
uphold the law.

Provide an independent more readily accessible and accountable system that enables
both neighbouring properties and those with community interest to report non-
compliance with bushfire planning law and receive feed- back in writing within a
reasonable time frame from an independent body accountable directly to a Minister or
independent Bushfire Planning Ombudsman. Please ensure any Ombudsman is given
teeth not a tail.

The public interest requires genuine reform.

There must be no Complying Development whatsoever in mapped and gazetted areas of
combined Bushfire Hazard and Bushfire Evacuation Risk. Too many charged with overseeing
compliance have cheated the system. At the end of the day it is not what has been written
on council paper and given the go ahead in a city planning office that will affect our survival
prospects, but what has actually occurred or not occurred at the fire front environment.
Crucially how the development legislation and PfBP 2006 has or has not been implemented.
To continue to deny Bushfire communities across Ku-ring-gai, justice and any expectation
they and their families might have to survive a catastrophic wildfire event is dangerous and
wrong.
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HOME BASED CHILD CARE

Home based child care is a permitted land use permitted by both E3 and E4 Environmental
Living zoning. The premises and the minder are vetted and licenced by the local Council. The
service provided goes some way to meeting a constant pressure on local Council to provide
quality child care places in its local area. There appears to be a high demand for child care
places across Sydney. | understand the pressure, what | fail to understand is that anyone
promotes providing a childcare service in bushfire areas combined with bushfire evacuation
risk. Up to 5 to 6 children | believe can be left in the care of a single minder.

Therein lies the nub of the problem. The childminder will be driving the vehicle used to
transport babies, toddlers and small children as many as 5 or 6, if an evacuation is ordered
by emergency workers during a bushfire emergency. That can often be with very little notice
or in a worst case scenario, short lead time to none at all

Evacuating littlies is tricky if you are to avoid Heat Stroke and Heat Exhaustion, both life
threatening conditions, dehydration is a further complication contributing to either of the
above as is thermoregulation for little people. With the child minder driving the motor
vehicle, no one is taking care of the children’s immediate vital needs. Infants and children
inhale more air per kilogram of body weight and are therefore more vulnerable to air
pollution, to smoke inhalation, to fatal CO2 overload and to possible intake of fine embers
which can burn out their developing lungs. Young children’s lungs are still in the process of
developing. They are very, very vulnerable to all of the above, and are unable to contribute
at all to their own welfare or survival, unable to hold a cloth over their mouth and nose to
filter the air they are sucking into their lungs, unable to constantly force feed themselves
fluids to stay hydrated and unable to regulate their body heat particularly in an overheated
environment, in a closed car, in excessively hot conditions. And because of understandable
necessity their carer under unimaginable stress of transporting other people’s children and
keeping them safe, is focused on driving the evacuating vehicle through conditions of poor
to nil visibility, gale force winds, spot fires around them, sudden loud and violent noises,
heavy ember attack described by some survivors as raining fire, heavy fatal levels of radiant
heat that could start a car smouldering from within, and panic and confusion, screaming
infants and heat, above all else the excessive heat abounding all around them.

AND if the car finds its egress impeded, the road blocked, unable to drive further because of
worsening visibility !1!!

Government ,society and the children’s parents will be fortunate indeed, if the evacuation
is achieved safely without a flame mark on the children, but will the children survive the
experience without possible brain damage, a highly likely consequence of Heat Exhaustion
and Heat Stroke. Even worse to contemplate is the other possible outcome.

In my view, Home based child care however worthy an enterprise, in gazetted areas of
combined fire hazard and evacuation risk is highly inappropriate and should be prohibited.
Again, we see Government prioritising a pressing commercial need over and above that of
children’s safe being, with an apparent visible absence of any Duty of Care towards so
vulnerable and helpless an age group.
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WATER SUPPLY AND WATER PRESSURE

The following email in 2010, maybe of interest to any final determination made. Water
supply is critical in fighting bushfire, in assisting residents to have the confidence to remain
to defend and the means of defending their properties during bushfire attack.

It has long been accepted that during a major bushfire event in Ku-ring-gai historically no
significant pressure is available to residents to defend properties.

| received no satisfactory explanation or answers to the questions presented in the email,
apart from a response from the Minister, reassuring me that the use of PVC was considered
best practice in Europe. They remain outstanding. The question also is how many
additional Bushfire Hazard and Evacuation Risk areas throughout Ku-ring-gai received similar
main supply upgrades and will those upgraded pipes supply critical water to those areas
affected during worse case scenarios of Catastrophic Wildfire attack?

From: Freddi Martin

To: John Murray

Cc: Brian Cannon ; maria.bernardo @ networksa.com.au

Sent: Thursday, February 11, 2010 1:13 PM

Subject: queries re PVC pipework for mains supply in acute bushfire areas.

Dear Mr Murray

SYDNEY WATER'S POSSIBLE LIABILITY IF REPLACEMENT PVC PIPEWORK IN
AREAS OF BUSHFIRE HAZARD CAUSE LOSS OF CRITICAL WATER SUPPLY
DURING AND AFTER BUSHFIRE ATTACK.

We have received recent notification of imminent replacement of water pipes in the area with
PVC. | have very serious public safety concerns relevant to bushfire protection which require
written clarification from Sydney Water in the Public Interest. Thank you for taking my
telephone call last week, I note that during our conversation in response to my query as to the
location [depth] of piping in the soil, you were unable to clarify the critical depth. You stated
and | quote " some of the pipework may be deep and some of it might be quite shallow."

In a combined RFS and Insurance pamphlet produced several years ago on installation of
domestic spray systems for bushfire protection, the RFS stated categorically that all plastic
piping must be a minimum of 375 mm below ground. In view of conclusions drawn

in Shakesby et al 2003, this statement may be outmoded.

East Killara was mapped and gazetted as high fire hazard in 2002. Further the

bushfire evacuation risk was gazetted December 2003. | am querying the probity of replacing
the mains reticulated water supply with a material such as PVC in four streets in our area,
where three out of the four streets nominated for the replacement pipework interface with
Category 1 hazard and parts of the fourth street are within 100 metres of two fronts of hazard.
The integrity of water supply in any bushfire area will be critical to protection of life and
property, and it is not unreasonable to contend that where a bushfire evacuation risk exists for
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residents, even more so. Colin Judd formerly of Sydney Water confirmed to me personally
that Sydney Water is contracted to supply domestic water only and that they could not
guarantee water supply during a main fire event. | believe that position has been confirmed to
most bushfire community groups in Ku-ring-gai in writing.

| wish to draw to the attention of Sydney Water that following the fatal 2001/2002 bushfires a
paper was written on conductivity of radiant heat from bushfire through soils. The paper
concluded that severe fires in Sydney sandstone soils caused temperature rises of 350C
at 2cm depth. This appears to imply that 20% of a severe fires energy entered soil.

Shakesby, RA, et al. 2003. Fire severity, water repellency characteristics and hydro-
geomorphological changes following the Christmas 2001 Sydney forest fires. Australian
Geographer,34(2), ppl147-175.

My questions are as follows:-

1. What is PVC strength/resistance to fracture (relative to galvanised steel pipes, say)
due to soil movement, traffic? Please supply references of tests performed.

2. What is the melting point of PVC pipework when empty of water, (because during
bushfires water supply may be intermittent due to demand, and the assumption of a
water-filled pipe would be fallacious)? Please supply references of tests
performed. My understanding is that P\VC and CPVC have melting points of 100 to
260 C.

3. What temperature profile (ie soil temperature vs depth below surface) results from a
bushfire burning during a day of FFDI (Forest Fire Danger Index) of 100 for a
typical (and dry, sandstone drains very efficiently) soil in a Hawkesbury Sandstone
area, for a fine fuel (less than 5 mm dia.) load of 20 t ha™*. (Note that fine fuels
typically are consumed in minutes or less, but burn very intensely). Please supply
references of measurements.

4. What are the effects on the temperature profile (above) when the fine fuel load is
increased (due to accumulation in certain areas), there is coarse fuel of larger twigs
and branches/logs, and for different soils. (Note that coarse fuels may burn for tens
of minutes or more, and potentially could heat soils to greater depths.) Please supply
references of measurements.

5. Given the above information concerning soil temperature vs depth for a range of
conditions, what are the minimum depths below surface at which the pipe would be
safe? Please supply a statement giving the reasoning followed and if assumptions
were made.

6. Given variability and unknowns, state the engineering safety factor applied to the
minimum depths in order to obtain minimum SAFE depth for a range given
conditions (given that water supply can be critical to life/property during bushfires).
For example, for load-bearing items, a safety factor of 2x or 3x may be applicable,
depending on circumstance.

7. Inaddition, please give a summary of the rationale used to justify the replacement
of metal water supply pipes with non-metal (ie a summary of points 1. to 6.) suitable
for householder/public/media dissemination.

8. Given that PVC pipes are likely to be vulnerable to heat/fracture/ warping, resulting
in disruption to critical water supplies during and after a bushfire attack, it may be
important to monitor the areas in which PVC pipes are laid, for soil erosion. Please
state how this will be carried out and how often.
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9. Please indicate in your response how many houses in the higher-risk areas (say,
within 100 m of bushland) will have their water supply changed to PVC and,
potentially be affected if the measurements/assumptions concerning pipe
vulnerability are incorrect?

Thank you, | anticipate a response from Sydney Water prior to work being conducted
by a contractor to replace existing mains pipes. If during and following a bushfire
these affected properties lose water critical to their survival from bushfire because
the integrity of the water supply fails and property or lives are lost Sydney Water
may well prove liable.

Yours sincerely

Mrs Freddi Martin

Convenor Friends of East Killara.

Former Community Representative Planning for Bushfire Protection Review Panel
2003-2006

AUSTRALASIAN FIRE AUTHORIES COUNCIL POSITION ON COMMUNITY EVACUATION

Finally to close my submission to the Draft KLEP Deferred Areas, | would like to quote from
the Australasian Fire Authorities Council —

Position Paper on Bushfires and Community Safety : Issue date 28 November 2005.

“Land Use Planning should be used to enhance community resilience to bushfire,
incorporated into every phase of land development from land use zoning and sub-division
design. To building siting and design, access provisions and landscaping.

Planning for protection from bushfire should happen at all levels — there should be a
continuum of planning from the National, State and local levels through to householders.
Planning at the community and individual scale can have significant benefits for community
safety.”

This draft KLEP in my view fails to meet those critical criteria in all respects. As such, | do not
believe it should be supported or implemented in its current form.

Yours sincerely

Freddi Martin
Convenor
Friends of East Killara

34 Barrie Street, East Killara
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16 December 2016

NSW POLICE SERVICE

GORDON PATROL ‘

2 Park Avenue
GORDON NSW 2072

Tel: 02 9418 5399
E/N:
Fax: 02 9418 5311
E/N:

31 May 1997

M/S. F. Martin
34 Barrie Street
KILLARA NSW 2071

Dear M/S Martin,

I am writing in response to your correspondence of 2 May, 1997,
where you express concern of the "East Killara Land Claim" should
it be developed and the stress placed upon evacuation procedures
if the necessity arises in times of emergencies and disasters.

As the Deputy Local Emergency Operations Controller (LEOCCN) for
the Local Government Areas of the Hornsby/RKu-ring-gai Local
Emergency Operations Centre it is my responsibility to co-
ordinate all emergency services in that span of control.

The land below the ridge top of East Killara known as Garigal
National Park is heavily wooded and bushfire prone. This was
evident during the 1994 Bushfires. This land encroaches to
Middle Harbour creek just prior to joining Middle Harbour proper.

There is one main road of ingress and egress to the area that
being Koola Avenue, East Killara. There are lesser roads, they
are Springdale road and Fairlight Avenue, East Killara. Kocola
Avenue in my view would service the majority of most residents
north east of Churchill Road. There are four fire trail entries
being in Kimberley Street, Albany Street, Kanowar Avenue and
Barrie Street.

The Killara High School during the day presents its own problem
alone and that being the evacuation of some 1200 school students
should this be necessary.

The New South Wales Police Service is committed to its prime
function, the preservation of life and property, and as such
should a disaster or emergency eventuate the main egress, Koola
Avenue, being the main ingress/egress would exacerbate the
efforts of emergency personnel in times of disaster or emergency.
East Killara, particularly with fire fighting vehicles, and the
possible evacuation of the locality, would cause congestion
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putting a strain on emergency services ingressing and egressing
the area.

if you have any further queries please do not hesitate to contact
me.

Yours faithfully

@’M

Graeme ABBOTT
Inspector

Patrol Commander
GORDON PATROL

31 May 1997
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APPENDIX C — Comments from NSW Police and Rural Fire Service

Alexandra Plumb

From: Jonathan Gross

Sent: Monday. 31 August 2015 953 AM

Te: Algxandra Plumb

Ce Davad Jones

Subject Re Follow up - Meetmg Ku-ring-ga Councd - Bushfire Evacuation Risk
Hh Alex

Superintendent Jones has asked me to respond to your enquiry. Thankyou for the invite. 1 note that
a number of the attached questons are & matter for Council to decide. Having s3id that, the denser
the population the more resources are required to evacuate them. Further, if thare 1s one way in and
one way out, bottlenecks can occur. There will not likely be an issue with transport as most of the
population wili have access to a vehicie. Evacuations, if required, would generaily occur in stages,
with the most effected area evacuated first,

Plans may revoive around ~worst case scenanc' based on the likelihood of high'  1f we expect a firs
storm to hit (based on some history) it makes sense to limit the population or provide a higher fire
fighting capacity with building code restnctions, increased fire service connections and to lirmit
deveiopment. Development restriction however, would have to coasider the likelthood of a
catastrophic event and what that rating may be low, medium or high.

Many thanks
1 A Gross
Detective Inspector

Kuring-Gai LAC
Duty Officer

22





Mr Craige Wyse

Team Leader Urban Planning
Ku-ring-gai Council

Locked Bag 1006

GORDON NSW 2072

Attention : Alexandra Plumb

Section 56 Consuitation

NSW Police Force

SEogfiien

Planning Proposal to amend the Kuring gai Local Environment Plan 2015 to include
13 deferred areas - reassessment of bushfire evacuation risk and zoning.

| acknowledge receipt of your correspondence to Detective Inspector Gross dated 11 July, ,

2016 notifying NSW Police of a proposal to reassess bushfire evacuation risk and zoning. |
also refer to a response from this office dated 31 August, 2015 (Appendix C) covering the

“Bushfire Evacuation Risk” proposal.

I understand you have had extensive consultation with the NSW Rural Fire Service (RFS)
which has primary responsibility for the management of fire that may occur within the defined

zones. | note from examining the

residential areas is confined to one or two streets and agree that funnelled evacuation has

some risk.

The NSW Police Force's role in emergencies is governed in part by the State Emergency
and Rescue Management Act 1989 and the Essential Services Act 1988. As such we have

a primary role in evacuations should

considers the use of the available land, the number of occupants, motor vehicles and house

additions that are approved so not
population.

| look forward to any further consofation you require.

You';s faithfully

drOlJ Scholz

Superintendent
Commander

KURING GAI LOCAL AREA COMMAND

17 August, 2016

Telephone 02 9476 9799 Facsimile 02 9476 9731 ENet 51799 EFax 51731 TTY 9211 37 /6 Heo.ngsSpecer impared)
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4. DUTY OF CARE TO THE VULNERABLE IN SOCIETY

5. HOME BASED CHILD CARE PURSUANT TO RURAL FIRES ACT, AS 3959 AND PLANNING
FOR BUSHFIRE PROTECTION 2006

6. SPECIFIC OBJECTIVES FOR SPECIAL FIRE PROTECTION PURPOSE DEVELOPMENT

7. PROVISION OF SAFE EMERGENCY EVACUATION PROCEDURES: INCREASED RISK FOR
EMERGENCY WORKERS

8. ASSESSMENT OF BAL FZ AND BAL40 BY AMATEURS DANGEROUS PRECEDENCE.

9. LAW OF NEGLIGENCE

10. BUSHFIRE EMERGENCY MANAGEMENT PLAN

11. AREAS WITH GAZETTED COMBINED BUSHFIRE HAZARD AND COMBINED EVACUATION
RISK

THE PUBLISHED INTENT OF THE DRAFT SEPP
Exempt Development

It is proposed that certain low impact child care developments may be permitted as exempt
development under the proposed SEPP and an amendment to the Codes SEPP:

o Home based child care,
e School based childcare, as long as no works are required,
e Mobile child care, and

e Emergency or temporary relocation of child care facilities.

Home Based Child Care on bushfire prone land:
Home based child care is to be defined as:

a) A family day care residence (within the meaning of the Children (Education and
Care Services) National Law (NSW), or

b) A dwelling used for the purposes of a home based education and care service

(within the meaning of the Children (Education and Care Services) Supplementary
Provisions Act 2011.



Home based childcare is currently exempt development under the Codes SEPP except on
bushfire prone land.

The proposed SEPP will amend the Codes SEPP by introducing development standards
which will allow home based childcare on bushfire prone land as exempt development
where certain standards are met.

The proposed standards are designed to ensure occupants safety in the event of bushfires
and include:

e Provision of an asset protection zone around the dwelling:

e Preparation of a Bush Fire Emergency Management and Evacuation Plan;
and

e The dwelling in which the care is provided must not be located in bushfire
attack level 40 (BAL 40) or the flame zone (BAL FZ)

Prior to operating the home based childcare service, a Service Approval must be obtained
from the Department of Education to ensure the safety of children cared for in the dwelling.

PLANNING FOR BUSHFIRE PROTECTION 2006 IS DEPARTMENT
PLANNING’S OWN DOCUMENT

The foreword to Planning for Bushfire Protection 2006, written by the Minister Planning in
2006, hailed the said document as, and | quote the Minister:-

“a milestone in the NSW Government’s efforts to work jointly with local
government and the private sector to link responsible planning and development
control with the_protection of life, property and the environment. “_

The Review Panel for Planning for Bushfire Protection operated for the best part of 3 years
from 2003 to 2006. At least 2 planners sometimes more, sat at every meeting and had
planning input.

The document is co- owned by Planning NSW.

The NSW Government gazetted Planning for Bushfire Protection 2006 in December 2006.

HOME BASED CHILDCARE NOT TO BE LOCATED IN FLAME ZONE OR BAL 40

The following are references to the BAL and influencing factors such as radiant heat flux,
direct flame impingement, piloted and non- piloted ignition of building fabrics etc. How it
is arrived at are freely available in:-

Planning for Bushfire Protection 2006 on page 11 Table 4 — FDI 100.
Planning for Bushfire Protection 2006 on page 14 - Heat Flux exposure AS 3959

Planning for Bushfire Protection 2001 on page 29 Table 5.1 - radiant heat Flux and
effects on buildings and people for a forest fire on flat ground of 80,000kW/sqm
intensity and flame lengths of 15 metres (Haddad CSIRO 2000)

Planning for Bushfire Protection 2001 page 29 Table 5.1 lists different but just as accurate



statistical facts: It should be noted PfBP 2001 provided bushfire attack conditions based on
flat ground at a lower FDI. The measurements and estimated times will be higher and
shorter for a higher FDI of 100, and increased slopes as outlined in PfBP 2006.

| have amalgamated the specific conditions outlined in both PfBP 2001 and 2006 in the
interests of accuracy and in order to provide a fuller picture for the information of decision
makers determining, as indicated in the SEPP, the intention to allow Home based Child
Care to be located as close as 26 metres from the hazard. Only the Flame Zone and BAL 40
zone will be exempt locations.

If it is highly likely at 25 metres [BAL 40] for conditions to be fatal, why would anyone feel
free to locate childcare at 26 metres of the hazard? Does anyone in their wildest
imagination think an extra (1) metre guarantees protection, or ensures the safety of
children in the childcare facility? The distances are not set in concrete they prove flexible
depending on the specific circumstances of individual locations, which is why experts
require to inspect each and every application to operate a childcare facility on bushfire
prone land. Separation distances from the hazard logically require to be greater not
achieved by SEPP Code - standards- exempt. It is dangerous to make the development
activity exempt and the consequences may well prove fatal.

For example: Flame Zone - 0 -19 metres from the Hazard: Radiant heat levels of 40 to 110
kW/sgm : impact on exposure to humans is instantly fatal. Dwelling guaranteed to be
unprotected as firefighters have no means of operating within the Flame Zone during
bushfire attack. The dwelling will suffer the full impact of direct flame impingement, fatal
levels of radiant heat flux and heavy ember attack.

BAL 40 - 19 to 25 metres from the hazard : Fatal Radiant heat levels up to 40kWsgm.
There will be significant risk of direct flame impingement and subsequent threat to
building integrity and a significant threat to occupants who are unlikely to be adequately
protected.

These levels of bushfire attack have understandably been considered as unsuitable to
locate home based child care because conditions are considered too dangerous and
exposure to radiant heat levels fatal after seconds of exposure. Fully clad fire firefighters
cannot operate so close to the front while bushfire passes through or immediately after
the passage of the bushfire front until the fatal radiant heat levels subside.

So how will the infants fare at other levels of bushfire attack, when under forced
evacuation orders in a worst case scenario emergency? It will take some time to load up to
seven infants into a vehicle given the poor visibility , choking smoke, heavy ember attack
and probably strong gale force winds which the carer will be likely to encounter in less
than BAL 40 conditions.

Firstly let’s look at the distances from hazard and then we’ll look at the conditions,
particularly the radiant heat levels present in terms of the distances from the fire front.
These lesser BAL’s are judged by Planning NSW as suitable for home based child care
facilities with small lightly clad children present, after all if it’s the Summer Bushfire Period
the infants are hardly likely to be clad in heavy protective woollen clothing :

BAL29 -  25to 35 metres separation from the hazard.
BAL19 - 35 to 48 metres separation from the hazard.
Bal 12.5- 48 to 100 metres separation from the hazard
BAL Low - considered as non- threatening in PfBP but not entirely without contention.

There may be grounds to add identified extra levels of BAL between distances of 48 -100
metres.

At a distance of 140 metres from the hazard, radiant heat will still register as 2.1 kW/sgm.
An unprotected person will suffer pain after Iminute but it is not considered fatal.

At a distance of 100 metres 3 kW/sgm of radiant heat will be experienced and a firefighter
in protective equipment will feel pain in 90 seconds. Occupants evacuating will experience
possible fatalities after longer exposures, perhaps 5 minutes of exposure to that level of



radiant heat. Hazardous conditions. Firefighters can only operate for short periods of 10
minutes at a time.

At a distance of 70 metres, 4.7 kW/sgm of radiant heat will be experienced. Extreme
conditions exist, fully clad firefighters in protective gear will experience pain after_60
seconds exposure. After longer exposure of people in ordinary light clothing, life
threatening conditions will exist.

At 55 metres from the hazard front 7 kW/sgm of radiant heat will be experienced. It is
likely that exposure of unprotected people in ordinary clothing after several minutes to
this level of radiant heat will be fatal

At 45 metres with an expected 10 kW/sqm of radiant heat, critical conditions exist.
Firefighters are not expected to operate in these conditions, although they may be
encountered. These (conditions) are considered to be life threatening under 1 minute in
full protective gear, less to occupants not wearing that protective clothing. Fabrics
inside the building may spontaneously ignite after exposure of the dwelling to external
levels of radiant heat. These properties faced with full on bushfire attack are on their
own. Firefighters and emergency workers are unable to physically sustain a presence at
this level of RHF to render any protection or assistance.

At a distance of 40 metres, 13kW/sgm through 14 -16 kW/sgm of radiant heat will be
experienced, timber will ignite (piloted) standard_glass unscreened windows will fail after
approximately 2 minutes, exposing building fabric to radiant heat and exposure of the
occupants to radiant heat will be FATAL after | minute. Again these properties face
bushfire attack minus the expectation of any protection and assistance from firefighters
and emergency workers. It is not physically possible even in protective clothing to be
present this close to fire front.

At a distance of 30 metres 21 kW/sgm radiant heat will mean that screened windows will
fail in approximately 2 minutes. It will be 100% FATAL after a short period.

At a distance of 27 metres from the fire front the radiant heat level will be 19kW/sgm.
Screened float glass could fail during the passage of the fire front. Once the windows fail,
the embers are guaranteed entry and very little will prevent the house burning to the

ground. It will clearly be 100% fatal in an even shorter time of exposure.

The draft SEPP Educational Establishments and Childcare Facilities proposes without_any
provision of standards in the SEPP Codes applying to locate home based childcare on

bushfire prone land separated by as little as 26 metres from the fire front / hazard.

Government apparently chooses to ignore the content of PfBP 2001 & 2006_a document
co-owned, co-authored, co funded BY Planning NSW and gazetted by Government.

Home based child care on bushfire prone land with small infants and children in day care
can be identified as at unacceptable risk where the residential development converted for
child care purposes itself, is at risk from the impacts of radiant heat, ember attack and
direct flame impingement during a full on bushfire attack. It should be refused in any
proposed location where the experts state in a gazetted document that these elements
will impact.

The radiant heat effects are shocking enough but the primary objection to placing home
based childcare in these dangerous conditions must be that at distances from the fire
front where 10kWsgm exist and thereafter increase, no possible protection will exist for
either property or human life. As a direct consequence lives and property loss will be the
dire consequence of this SEPP. This fails the Pub Test.

The SEPP should cater for worst case scenario an uncontrollable wildfire with a short lead
time, or risk failing the Public Interest Test.

PLANNING CONTROLS OF THE RELEVANT RURAL FIRES ACT 1997 SPECIAL FIRE
PROTECTION PURPOSES.

Planning Controls for Special Fire Protection Purpose [SFPP] development are provided



within the Rural Fire Act section 100B.

Such developments are also designated as ‘integrated development” within the EP&A Act
section 91.

SEPP Exempt and Complying Development: Exempt Development Code 2.45 currently
states Homebased Childcare is exempt development except where it is on bushfire prone
land.

Standards to be complied with_.none. SEPP Codes 2.46 standards = none.

The mapped, certified and gazetted bushfire areas appear to have been determined by
possible political interference apparently with development opportunities prioritised over
public safety, as opposed to scientific accuracy, reduced to a designated 100 metres from
a fire front, when the categorical evidence from modelling suggests the risks from bushfire
attack can occur out as far as 700 metres and special clustering of lost property burnt to
the ground occurs most heavily between the fire front and the first 50 metres and
thereafter moderately reducing up to 250 metres from the hazard. See attached report
from Risk Frontiers, Natural Hazard Research Centre, Macquarie University.

DUTY OF CARE TO THE VULNERABLE IN SOCIETY

This initiative from the Minister Planning in his SEPP will not provide the slightest jot of
safety for defenceless infants and small children. Unfortunately the opposite appears to
apply. They have absolutely NO place in areas of potential high risk. Placed by their
unsuspecting parents in these areas, in the first place where it is well known and recorded
in_gazetted documentation that there is a calculated risk from bushfire to human life. The
parents are entitled to rely that the NSW Government, who co-own Planning for Bushfire
Protection, fully briefed by fire Experts, and with the latest bushfire science [usually
funded by Government at both Federal and State level] at their disposal would not
sanction such an appalling breach of the Duty of Care owed by Government towards their
children. This is a defenceless vulnerable section of society with the prospect of full and
long lives ahead of them.

It speaks volumes about NSW Government that apparent grave dereliction of Duty of Care
appears to apply in this instance. The SEPP appears to the wider informed community to
deliberately set out to undermine, undercut safety provisions for communities [including
their children] that previously [and still does] applied through the Rural Fires Act and
compliance, such as it was, with their gazetted guidelines Planning for Bushfire Protection.

If the Minister was genuinely desirous of public safety, he should strengthen the
“guidelines” by giving the document teeth and make compliance with Planning for Bushfire
Protection 2006 mandatory for residents and developers alike. Zero tolerance for non-
compliance given the possible fatal results when bushfires occur, would encourage
community confidence in Government. In short the Government’s priority should be
preservation of life first and foremost an aim hardly compatible by creating jobs in areas
incompatible with bushfire safety. The Party’s mandate appears not to support
community or public safety as is evident in their catch cry, - Jobs and growth, jobs and
growth. Jobs and growth will not control catastrophic wildfire, Fire is stone deaf and
radiant heat more than any other fire element can impact with fatal consequences for
human life.

| am no lawyer or planner, but it seems to me, just an average housewife in the suburbs,
that it is not a smart move to “make bad law “ and have 2 legal instruments, the Ministerial
SEPP versus The Rural Fires Act 1997 with gazetted Planning for Bushfire Protection in
direct conflict with provisions that are apparent polar opposites . How is that legal
nightmare envisaged to work?

HOME BASED CHILD CARE PURSUANT TO THE RURAL FIRES ACT 1997, AS 3959 AND
PURSUANT TO PLANNING FOR BUSHFIRE PROTECTION 2006.



Child Care is identified as Special Fire Protection Purpose pursuant to the Rural Fire Act
1979 section 100B.

Child Care of all types is identified as Special Fire Protection Purpose. 4.2.2 (b). Types of
Special Fire Protection Purpose Developments in Planning for Bushfire Protection 2006
page 28.

The nature of all SFPP developments means that there must be more reliance on space
around buildings (as defendable space as well as Asset Protection Zones for fuel load
control. The provision for road access and provision of water supply and other services
apply as much if not more to SFPP developments as they do to ordinary residential
development.

For existing older development where bushfire protection was not incorporated into the
construction phase it may not be possible to achieve an Asset Protection Zone [APZ] at all.
Or the required width of separation from the bushfire hazard. This poses some difficulty
for preserving lives and the obvious difficulty is not assisted by simply ignoring the risk to
life by making the control standards in SEPP Codes — none. The proposal in the DRAFT SEPP
to grant a Service Approval on the safety of children should be made by the Department of
Education alone is wrong. It should be assessed and made by the RFS because of fire safety
issues. Given the dangerous environment for children that has been proven by the latest
Royal Commission to exist in NSW, probably both for differing reasons should apply.

There may also be situations where a combination of poor access, rugged topography,
older dwellings judged to be of poor bushfire protection purpose, remote locations,
inadequate water supplies and or pressure, evacuation problems and an inability to
provide an adequate APZ would pose unacceptable levels of bushfire risk and there must
exist strong arguments for refusal. That argument has not been negated or invalidated by
simply classifying Home Based Childcare developments on Bushfire Prone Land as exempt
development. That will not be judged by the man on the Clapham omnibus as at all in the
Public Interest.

| see no provision addressing any of the above factors or acknowledgement of the above in
the DRAFT SEPP proposed intention to make an identified SFPP development exempt
pursuant to the Codes SEPP and the standards provided within the SEPP Code to apply to
all Home Based Child care as none — non- existent.

SPECIFIC OBJECTIVES FOR SPECIAL FIRE PROTECTION PURPOSE
DEVELOPMENT

e The specific objectives for SFPP are to provide for the special characteristics and

needs of the occupants, in this case defenceless infants and small children and
their carer.

e Unlike residential sub-divisions which can be built to a construction standard to

withstand bushfire attack enabling occupants and fire fighters to provide property
protection after the passing of the fire front, occupants of SFPP developments may
not, and would be highly unlikely to in the specific circumstances of home based
child care, be physically able (5 children under 5 years and 2 more above 5 years in
the care of one minder) to assist in property protection. They would also be more
adversely affected to smoke and heat while evacuating. Planning for Bushfire
Protection 2006 page 28



Operators of SFPP developments such as Home based childcare may not be
educated sufficiently in relation to bushfire impacts; and

They may have reduced capacity (after all the carer has five under- fives and two

over- fives in her care) and may not, being involved with their care, be able to
adequately evaluate the risk and therefore be unable to respond satisfactorily to
the bushfire threat ; and

Having a logistically onerous number of little ones (7) to evacuate may very likely

present organisational difficulties for safe evacuation and management of a
potentially fatal environment ; and

Children and carer may be more vulnerable through stress and anxiety to the effect
of toxic bushfire smoke and the bushfire threat itself; and

Obviously given the age of the majority of children there may be a communication
barrier to complicate evacuation risks; and

Supervision given the proximity to the Fire front with the inherent risks, and
supervision of so many children exposed to that risk may be difficult; and

Logistically arrangements for so many children in the care of one minder, may be

complicated in terms of transportation of so many little ones and keeping them all
hydrated while preventing the effects of smoke and fine ember attack and the nigh
on impossible task of trying to keep the environment in a closed car, no air
conditioning operating possible as it sucks in smoke and embers from outside, from
over - heating during the evacuation itself. Planning for Bushfire Protection 2006
page 28 with some additional material added by the writer, a non- practising
registered nurse.

PROVISION OF SAFE EMERGENCY EVACUATION PROCEDURES

To provide safe emergency evacuation procedures for SFPP developments, such as
Child Care in identified areas of bushfire hazard, will be highly dependent on
suitable emergency evacuation arrangements which require greater separation
from the bushfire threat. Planning for Bushfire Protection 2006 page 28 not
locating closer to the fire front as permitted or legalised by the provisions of this
SEPP.



e |tis arequirement of SFPP developments that the greater separation distance from

the fire front does not increase the Radiant Heat Flux to be in excess of 10
kW/sgm. More than 10kW of radiant heat flux greatly increases the likelihood of
fatalities to occupants, firefighters and emergency workers. Planning for Bushfire
Protection 2006 page 32.

e “Radiant heat levels of more than 10kW/sgm must not be experienced by

emergency services workers aiding residents with a Special Fire Protection Purpose
development —a Home based childcare facility- . Where ember protection is not
feasible then setbacks should be greater than 100 metres.” PfBP page32. No
mention here of possibly advancing the facility towards the fire front and locating
permissible childcare facilities closer to the fire front where they will experience
heavy ember attack, just outside the BAL 40 set- back and with no standards
required_from the development.

This SEPP for childcare facilities appears to indicate that the Minister (and Government)
may appear to think that up to seven small defenceless children in the care of one minder
are to be located on bushfire prone land closer to, i.e._.within approximately 26 metres of
the fire front and where no SEPP Codes standards need to apply in order to provide any
measures of bushfire_safety. This thinking defies logic.

This is unacceptable, when Planning NSW own gazetted document states clearly that at
100 metres from the fire front Hazardous conditions apply.

At 70 metres Extreme conditions exist and after moderate exposure can be life
threatening. and

At 55 metres from the front conditions can have the potential be fatal. and
At 45 metres from the front Critical life threatening conditions exist and

At 40 metres life threatening conditions means that it can be FATAL after more than 1
minutes exposure and

At 30 metres it can be FATAL under 1 minutes exposure, and at 27 metres from the fire
front it will be FATAL in even shorter period of time.._

Planning for Bushfire Protection 2006_is jointly owned and produced by Planning NSW and
the Rural Fire Service. It was gazetted by Government in December 2006.The Government
cannot claim ignorance of its contents or of the potential for injury and fatalities from
bushfire attack.

The proposed changes do not recognise that SFPP development and specifically home
based childcare, may present their own individual peculiar difficulties in times of
emergency. This lack of foresight poses increased safety issues with possibly fatal
accumulated risk consequences for emergency workers. Particularly if the emergency
involves uncontrollable wild fire with little to no lead time given. See the attachment
above titled Australasian Fire Authorities Council; Position paper on Bushfires and
Community Safety, 28 November 2005.

ASSESSMENT OF BAL FZ AND BAL 40 BY AMATEURS DANGEROUS
PRECEDENCE. DANGEROUS IN THE EXTREME

| estimate roughly speaking, that the flame zone comprises up to 20 metres from the fire
front and BAL 40 an extra 5 metres. | say roughly because set measures for assessing the
extent of the Flame Zone and BAL 40 will rely on a diversity of certain factors such as the



FDI — [Greater Sydney Basin is rated FDI 100], variations with the degree of slope and
different types of vegetation Class, including the degree of slope existing under the
vegetation hazard. This method of assessment to determine the distance from the fire
front applies across the board to all Bushfire attack levels within the 100 metres of
designated bushfire hazard.

Best illustrated in Figure 3.1 page 60 Planning for Bushfire Protection 2006

e |t’s complicated and as such should not be assessed by amateurs, but left to the

independent professionals, the Rural Fire Service. Because of the Government’s
liability and Duty of Care to such small vulnerable people and their parents |
suggest that the professional advice is legally provided by the RFS in preference to
alternative sources, farmed out for paid advice from another sector. Most
decidedly not assessed by amateurs with little to no experience in fire matters. In
particular amateurs with a personal or financial (commercial) interest.

e Another lawful requirement for SFPP developments, Planning for Bushfire

Protection 2006 page 28 recognises the risk during an emergency to firefighters
and other emergency personnel. The risk to emergency personnel can be high
through prolonged exposure to levels of radiant heat and smoke where door
knocking and general evacuation control is happening and exposure to the fire
front is imminent.

As outlined above, Emergency workers at risk should not have to go closer to and
are physically unable to do so where radiant heat levels of 10 kW/sqm and higher
exist. The risks to emergency service personnel occurs not only in BAL FZ and BAL
40 but across ALL other levels of bushfire attack. If grown personnel are to be
considered as at.accumulated risk =Planning for Bushfire Protection page 28.

Why would Government and the Minister think it acceptable to place infants closer
to the fire front, where_no professional protection or assistance will be
forthcoming, and make that “closer location” an exempt activity under the SEPP
Codes?

Why would it be thought that emergency workers should be put at risk simply in
order to create and increase job opportunities in the area? Such thought lacks
moral fibre and indicates that Government know the price of everything but the
value of nothing. Ordinary people with ordinary values, with this evidence in their
face can only come to the apparent conclusion that people who volunteer service
to the community are of no value and therefore are dispensable. Radiant heat kills.
Make no mistake, emergency workers and volunteer fire fighters would be at
terrible risk so close to the fire front and obviously so would the children and carer.
The Fire makes no moral exception because these are defenceless infants in its
path. With respect, neither should the Minister or Government.

e The argument advanced by some supporting the intent to allow home based

childcare within the designated100 metres from the hazard is, that families with
children cannot be prevented from acquiring homes within that 100 metres and
living with their children at risk of bushfire attack. So what’s the difference in
allowing childcare? With respect there is a huge difference. These children,
separated for the day from their parents will have been placed in homebased
childcare, in a permitted by Government SEPP location against all recorded expert
written and gazetted bushfire advice and licenced by Government in an area
known to involve considerable established risk to life and property. At insufficient



safe separation distance from the hazard, where Government agencies have
recorded the nature of that risk and Government have gazetted their findings. This
difference evokes a considerable Duty of Care from Government with increased
liability to the children and parents and to firefighters and emergency workers.

o Of particular concern is where buildings such as dwellings are proposed to be used

for SFPP purpose and converted to child care (as in the case of home based
childcare) as existing housing stock is unlikely to meet basic ember protection or
any construction standards set by AS 3959 to meet enhanced protection from
radiant heat flux, and direct flame impingement caused by lengthening flames
increased by slope and strong winds, which could still occur under wildfire
conditions of attack in BAL's less than BAL 40 in gazetted bushfire areas.

The intent proposed by the Minister in this SEPP provides no requirement to meet AS 3959
provisions or to meet enhanced construction standards pursuant to Planning for Bushfire
Protection 2006. The SEPP sets out that standards required are — none.

LAW OF NEGLIGENCE

The Planning for Bushfire Protection document gazetted December 2006 is co- owned by
the Rural Fire Service and Planning NSW. Past Governments of NSW have gazetted
legislation to cover and control and reduce the effects of known risks in the past. Now we
appear to have a Government with an entirely different focus, centred on jobs and growth
and profit for business. If Government transfers that apparent focus to fragile areas such
as exist in areas of Bushfire Hazard it will come at the highest possible price, human loss of
life. This focus in previously protected areas should not be encouraged as the price of that
growth and profit is too high in terms of property loss and the preventable loss of lives.

Because this must surely increase any future claims for Pure Economic Loss pursuant to
Negligence Law if fatalities or damages are endured by these small defenceless persons
and their families | have taken precautionary steps to archive all recent submissions
outside the bushfire areas of hazard, with Groups with strong links to both Community and
the Law. With respect, the Government, the Minister Planning and those within the
Department of Planning cannot claim ignorance of:

e Bushfire Areas mapped [Council’s], certified [RFS Commissioner] and gazetted by
Government pursuant to EP&A Act section 146 (2) and

e The Rural Fires Act 1997, and any amending legislation gazetted by_Government
Augustl 2002 and

e The Environmental Planning and Assessment Act amended by Government in
August 1 2002 to enhance bushfire protection and

e Through section 91 EP&A Act ( in combination with the RF Act ) the Government

requirement for a section 100B Bush Fire Safety Authority classifying the following
SFPP Special Fire Protection Purposes [ Home based Child Care] as Integrated
Development and



e Planning for Bushfire Protection 2006 gazetted by Government December 2006 and

e Rural Fires and Environmental Assessment Legislation Amendment Act 2002
gazetted by Government and

e Rural Fires Regulation 2002 and the requirement cl. 46B Additional SFPP for which

a Bushfire Safety Authority is required, gazetted by Government. Also additionally
Clause 46 requires RF Act section 100B matters and section 91 integrated
development to provide a Bush Fire Assessment Report submitted to the RFS.

e AS 3959 and the associated and amended provisions of The Building Code of
Australia 2002_by Government and

e Insummary, if a development site is on bushfire prone land, the requirements of

Planning for Bushfire Protection 2006 will apply and all SFPP developments and
integrated development will require an Integrated DA approval from the RFS.

The SEPP proposal appears to be an attempt to override the lawful requirements
and inbuilt protection of the Rural Fires Act and Integrated Development such as
provided to_Child Care - a SFPP development.__

e |t appears to create conflict between two instruments of law, an Act and a SEPP.
Opposing requirements in two instruments, creates nothing other than confusion
for all concerned and cannot be regarded as_“good” law.

BUSH FIRE EMERGENCY MANAGEMENT PLAN

The SEPP will require the Childcare Service to prepare a Bushfire Emergency Management
Plan.

The plan must minimise the risks to emergency personnel by locating exits away from the
hazard side/s of the building, which may be an impossibility in already existing residential
development applying for Home based Childcare, namely a SFPP development identified
by RF Act section 100 (b). It is for this precise reason that setbacks from the hazard are
expected to be greater for SFPP developments than for normal residential development.
The accumulated radiant heat exposure will be far greater for emergency workers than for
the occupants sheltering within the dwelling. In all cases the Bushfire Protective Measures
BPM must satisfy the intent and performance criteria, per section 4.2.7 of Planning for
Bushfire Protection 2006.

This SEPP poses something of a challenge to prevent fatalities and injury to emergency
workers and occupants of a Special Fire Protection Purpose development, such as a home
based childcare facility with seven children in the care of a single minder. A challenge
enough on its own for most of us, let alone throwing wildfire, fatal levels of radiant heat
flux, toxic choking smoke, poor to nil visibility and heavy ember attack with cyclonic winds
possible into the mix and faced with ordered evacuation a logistical nightmare in itself.

These little people should not be here in the first place. It defies common sense and



human decency.

AREAS WITH COMBINED GAZETTED BUSHFIRE HAZARD AND BUSHFIRE
EVACUATION RISK

The 13 deferred areas in the municipality of Ku-ring-gai which are gazetted Bushfire
Hazard, mapped and certified by the Commissioner Rural Fire Service are also separately
gazetted by Government and mapped as Emergency Risk in the SEPP Senior Living .

These 13 areas were in total all added to the Bushfire Maps certified by the Commissioner
RFS by around 2008 and gazetted by Government. Bushfire Map attached above.

Ku-ring-gai Council deferred the 13 areas from their LEP 2015 because of the public
interests and the public safety considerations of residents in these problematic areas, with
historical records of bushfire attacks, limited to no water supply available in the13 areas
and well documented Evacuation Risks existing in these areas, as documented by the Ku-
ring-gai Bushfire Brigade in 2002. In that document some comments on evacuation
difficulties in the 13 deferred areas were to the effect “that some people may not get
out. “

Wildfire events in Ku-ring-gai occurred in 1976, 1979, 1984, 1987, 1990, 1994 and 2002.
Some would say another could be well overdue.

Pre-schools and day care centres in Ku-ring-gai are identified in DISPLAN as particularly
vulnerable communities under the Plan. Communications between Council and the LEMC
AND State Emergency Management Committee. See attachment above.

There is currently a Draft proposal to add thel3 deferred areas to the KLEP. This remains
to go forward for consideration by Ku-ring-gai Councillors as at this date.

| attach my submission to the Draft KLEP above and since it addresses Child Care and
specifically Home Based Child Care within the submission, | commend it to your scrutiny.

There is absolutely no rational argument possible to contend that increased development
in these areas, taking into consideration their fire history and no water supply or pressure
available during a bushfire and dire evacuation risks, will not exacerbate survival prospects
of many residents, firefighters and emergency workers in the gazetted 13 areas.
Government intentionally allowing the Council KLEP proposal to potentially double the
housing stock and provide for uncapped population increase and uncapped vehicle
increase will potentially increase the risk to lives of residents, police, fire fighters and
emergency workers across the community.

In conclusion, this DRAFT SEPP Educational Establishments and Child Care Facilities
proposal to allow Home based Child Care on Bushfire Prone Land with no standards to
apply under Exempt Development is wrong.

To permit childcare in areas of hazard and life threatening conditions, where no protection
of life or property is available or physically possible, is very wrong.

To apparently lessen separation distance from the fire front, when the opposite is held to
apply by experts, is wrong.

To imagine that the owner operator of a Home Based Childcare facility will have so much
spare time on her hands while caring full time for up to seven small children, five of them
under five years, that she will have enough time available to maintain an Asset Protection
Zone is wrong.

Raking and clearing in order to maintain a clear space around the dwelling that will provide
both the mandatory APZ and IPA is part and parcel of landscaping and property
maintenance in bushfire areas and is likely to not take place. These time consuming
activities are necessary to not only provide a level of preparedness against bushfire attack,



but also provide safe conditions for emergency workers to defend the property and the
lives of the occupants. In bushfire areas this onerous job in itself is a full time occupation
during the fire season and comes as the price one pays for the privilege of living by choice,
so close to the fire environment. The presumption this task will always take place given the
full on preoccupation of providing a childcare service is absolutely delusional as well as
wrong.

To propose that total amateurs with a financial interest assess fire zones and make
appropriate Bushfire Management and Evacuation Plans is wrong.

The wrongs could all, either individually or in combination, involve foreseeable serious
consequences, including injuries and potential fatalities.

Children are not a disposable commercial commodity and their safety, while not in the
care of their parents, is in fact a Government Duty of Care. Children’s Safety should be
prioritised accordingly.

List of Attachments provided with this Submission
Appendix

A. AUSTRALASIAN FIRE AUTHORITIES COUNCIL: POSITION PAPER ON BUSHFIRES AND
COMMUNITY SAFETY.

B. QUANTIFYING BUSHFIRE PENETRATION INTO URBAN AREAS IN AUSTRALIA: RISK
FRONTIERS-NATURAL HAZARDS RESEARCH CENTRE MACQUARIE UNIVERSITY.

C. BUSHFIRE PRONE LAND AND BUSHFIRE EVACUATION RISK MAP.

D. DOCUMENTATION BETWEEN KU-RING-GAI COUNCIL, LOCAL EMERGENCY

MANAGEMENT COMMITTEE & STATE EMERGENCY MANAGEMENT COMMITTEE
ON EVACUATION RISK.

E. DRAFT KLEP SUBMISSION

Thank you for allowing me the extension time to make this submission. It is much
appreciated.

Yours sincerely
Mrs Freddi Martin

East Killara 2071
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AUSTRALASIAN FIRE AUTHORITIES COUNCIL
POSITION ON BUSHFIRES AND COMMUNITY SAFETY
PREAMBLE

This paper expresses the Australasian Fire Authorities Council's (AFAC'’s) position on the
safety of residents and their homes during bushfire events. The paper includes principles
for national application by member agencies in all Australian states and territories, subject
to relevant local legislation and local refinement.

The paper provides guidance on good practice for managing community safety in
bushfires, and is supported by sub-papers that expand on key points.

This position is based on available evidence and experience, and may change following
further research, including research conducted by the Bushfire Cooperative Research
Centre.

PURPOSE

The purpose of this paper is to articulate a national position that provides the doctrine and
describes good practice in relation to creating and maintaining bushfire-safe communities
throughout Australia.

POSITION
Bushfires are a common and normal occurrence

Fire is a normal part of Australia’s natural environment, and bushfires are a common
ocecurrence during drier periods of the year in most places. The frequency and intensity of
fires varies throughout the landscape under natural regimes. Various land uses and land
management practices have modified, and continue to modify, natural fire regimes.

Bushfires can cause death and injury to people and animals, and damage to
property, the natural environment and other community assets

Bushfires can be dangerous events that threaten life and property. Bushfires that occur on
hot, dry and windy days frequently cause significant damage to built assets and
occasionally cause loss of life.

While fire is important to maintain many natural ecosystems, fire of inappropriate
frequency and/or intensity can cause damage to natural ecosystems. Inappropriate fire
regimes are a threat to biodiversity, water catchments, air quality and landscape values.
Both too much and too little fire can damage ecosystems.
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Losses can be reduced, not all will be saved

Loss can be reduced or avoided in some cases, but cannot be entirely prevented. It is
theoretically possible to prevent all loss by bushfire through the total removal of all bushfire
fuels across the landscape. Such a measure is not possible in practical terms and is
unacceptable to the community. A balance must be struck between measures taken to
reduce or avoid loss due to bushfire and the protection of other values.

This compromise involves acceptance of the inevitability of some loss. Governments can
assist the community to determinie what level of risk it is prepared to accept. Fire agencies
can inform governments and communities about these risks. The risk management
approach adopted should be consistent with planning for other natural hazards.

Losses can be reduced if buildings are designed, constructed and maintained to resist
bushfire. Totally bushfire-resistant buildings could be designed and built, at significant
expense. However, other measures such as appropriate building siting and the

management of site fuels can provide high levels of protection to less fire-resistant
structures.

Appropriately prepared and constructed buildings offer protection to people during
bushfires, reducing the likelihood of bushfire-related injury and fatality.

Managing risk and reducing loss is a shared responsibility between government,
householders and land managers

Fire agencies and some land management agencies have statutory responsibilities for
managing bushfires. However, the steps that householders take to prepare for bushfires
are crucial to the protection of their life and property. Fire fighting agencies will provide
support and assistance during bushfires when and where possible, but their effectiveness
will be compromised if people or properties are not adequately prepared for bushfire.

Householders need to be allowed and encouraged to take responsibility for their own
preparedness and safety in bushfires. Fire agencies should support and assist the
community to manage and prepare for bushfire, and encourage people to understand fire
and to take actions necessary for their own protection and safety.

Education of the community should foster a sense of partnership between residents,
neighbours, land-owners and managers, fire agencies and government in terms of bushfire
risk management and response. Householders should be provided with knowledge and
skills to enable them to prepare themselves and their property adequately to survive a
bushfire, and to enable them to decide whether or not they will remain with their property if
a bushfire threatens.
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Fire fighting resources cannot always protect every property

In most circumstances fire agencies will be able to provide sufficient fire-fighting resources
to defend threatened properties when bushfire occurs. However, there will be
circumstances, such as on days of very high or extreme fire danger, when fire agencies
are unable to provide fire-fighting resources in sufficient time and strength to prevent all
loss of life and damage to property. Therefore people planning to defend their properties
must be prepared to be self-sufficient.

In a bushfire, fire fighting resources are likely to be allocated where they will be most
effective, not necessarily where losses are most likely.

People need to prepare, then stay and defend their property, or leave early

With proper preparation, most buildings can be successfully defended from bushfire.
People need to prepare their properties so that they can be defended when bushfire
threatens. They need to plan to stay and defend them, or plan to leave early.

It must be recognised that in limited cases, some buildings, due to their construction
methods, construction materials, the site they are located on or their proximity to high and
unmanageable fuel loads, cannot for all practical purposes be defended against high
intensity bushfires. In these circumstances, householders should be encouraged to
relocate early if the intensity of an approaching bushfire is likely to make conditions
unsafe.

Prepare:

The most important aspect of preparation for people and their property is the creation and
maintenance of a space within which a building can be defended against bushfire embers
“and radiant heat. Within this defendable space, bushfire fuels must be reduced to prevent
or significantly reduce the ability of a fire to burn (and consequently spread to buildings).
Other preparatory measures should be taken to minimise the chance of buildings igniting.

Properties should be prepared so that they provide a safe refuge: sheltering from radiant
heat and ember attack in a properly prepared building should be the first choice of
residents when a bushfire threatens.

Properties should be prepared for bushfire regardiess of whether the occupants intend to
stay and defend their property or relocate to a place where they feel safer. Proper
preparation will improve the safety of firefighters and their ability to defend a building
successfully even if the occupants are absent when a bushfire threatens. Well-prepared
properties are also more likely to survive in the event that neither residents nor firefighters
are available to protect them. :

An unprepared property is not only at risk itself, but may also endanger neighbouring
properties if it contributes to a bushfire’s intensity. Fire fighters may not defend unprepared
properties.
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Stay and defend:
Buildings are more likely to survive a bushfire if someone is there to protect them.

While fire agencies will strive to provide firefighting crews to protect properties during a
bushfire, in some circumstances the fire agency may have insufficient resources to assign
a crew to every threatened property. It is particularly during these times that well prepared
people can take action to save their properties.

Most buildings lost in bushfires ignite from small fires caused by sparks and embers.
These ignitions often occur immediately before, during, or up to several hours after, the
passage of the main fire. By extinguishing small initial ignitions, people of adequate
mental, emotional and physical fitness, equipped with appropriate skills and basic
resources can save a building that would otherwise be lost in a fire.

If people remain to defend adequately prepared homes, losses and community disruption
can be reduced.

Education of the community should include providing residents with the skills, knowledge
and confidence they need to remain and protect their homes when a bushfire threatens.

Go early:

People should decide well in advance of a bushfire whether they will stay with their homes
to defend them or leave if a bushfire threatens. They need to be provided with sufficient
information to enable them to competently make this decision. Key factors to be
considered include:

e  whether the home is adequately constructed, maintained and prepared to withstand
the impact of a fire at its expected intensity;

e contingency plans in case a fire is more intense than expected, or if the building
catches fire and cannot be extinguished,; :

. and the physical, mental and emotional fitness of the people to cope with the impact
of a bushfire.

If planning to leave early, people must decide where they will go, how they will get there,
and what trigger they will use to initiate their plan (for example, vulnerable family members
may be relocated to a safer place on days of high or extreme fire danger, even if no fire is
burning in the locality).

People who plan to leave early must recognise that on days of very high or extreme fire
danger, bushfires may break out nearby and spread at a rate that provides very little time
to relocate.

. It needs to be emphasised that people do not necessarily have to go far to be safe —
a neighbouring property may be capable of providing a safe refuge.
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e Relocation to an adequately prepared place within the immediate vicinity often
involves less disruption than travel to a more distant location, allows people to return
quickly to their own property, and can be less distressing for those involved.

People who cannot cope with bushfire should relocate well before the fire impacts
their location

Due to physical, mental or emotional incapacity to cope with the circumstances, some
people would be safer well away rather than attempting to remain with their homes if
threatened by fire.

Particular attention needs to be paid to providing for vulnerable residents who may need or
wish to be relocated ahead of a bushfire. Plans need to be made well in advance to cope
with the expected numbers and special needs of vulnerable populations. Particular
consideration must be given to the needs of people who are relatively immobile due to
age, disability, injury or illness, who have special medical needs (eg respirators, dialysis)
or require the care of others (eg people with mental disabilities).

Vulnerable people living in areas where warning times may be very short should consider
relocating permanently. '

Last minute evacuations are dangerous

Evacuation at the last minute ahead of a bushfire is dangerous. Smoke, noise, heat,
flames, fire-fighting vehicles and panic all make fleeing in a vehicle or on foot dangerous.
The risk of being overrun by fire is very real and has resulted in numerous fatalities.
People caught in the open are likely to face severe and often fatal levels of radiant heat.
All things being equal, people are safer in houses than in cars in a bushfire, and safer in
cars than in the open.

it is much safer for people to remain in buildings than flee in the face of an approaching
fire. Education of the community must focus on encouraging people to prepare and stay in
their homes as a fire approaches, rather than to flee at the last minute.

Mass evacuation is not the favoured option

Provided that adequate preparations have been made, it is better for people to remain with
their homes than to be relocated to an evacuation point.

Large scale, mass evacuations of entire suburbs or communities require significant lead
times, which are often unavailable. They are difficult to organise and execute efficiently,
and involve significant disruption to people and communities. Large scale evacuations
demand intensive management of issues such as shelter, feeding, transport, safety,
communications, hygiene, medical needs, housing of pets and personal belongings. Mass
evacuations can increase the tendency to panic.

Notwithstanding, it is recognised that there may be limited occasions where selective early
relocation of vulnerable people may be appropriate. Any such relocation should be
planned for and carried out well ahead of the fire. Planned and orderly relocation well
ahead of the fire is always preferable to last minute emergency evacuation.
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The decision whether to order evacuation should be made by the lead fire combat
authority

|deally, people should make the decision of whether to stay or go for themselves.
However, there will be cases where ordered evacuation will be considered by the
authorities, overriding individual choice in the interests of public safety. The lead fire
combat authority is the best placed to decide whether evacuations should be ordered.
Where legislation confers on the police service the power to order evacuation, a formal
agreement should be developed between fire agencies and police to specify procedures
for consultation should ordered evacuation be contemplated.

Adequately prepared and resourced people should not be forcibly removed from
adequately prepared properties.

Forcible evacuation of residents who resist should not be pursued at the cost of missing

out on notifying others, or where this would unreasonably endanger the lives of police
officers or others.

Road access must be carefully managed during fire events

Roads can be very dangerous during bushfires due to smoke reducing visibility, fallen
trees and power lines, panicked drivers and the risk of fire overrun. Road use:should be
carefully managed to ensure safety and unimpeded access for fire fighting vehicles. As far
as possible, access should be maintained for residents and landowners, and denied to
sightseers. Access to roads should only be limited while conditions are unsafe, and access
reinstated as soon as possible to allow people to return to their properties, and
infrastructure providers to restore essential services.

Access should be managed by police on the advice of the fire agency. Safety is the
overriding concern, but every effort should be made to allow residents and landowners to
reach their properties before the fire impacts and as soon as possible after the fire has
passed.

It is essential for people in threatened communities to have ready access to
accurate information to assist in decision making

Access to accurate and timely information during periods of high fire danger and fire
events is crucial to enable people to make appropriate decisions concerning their safety.

Information for threatened communities should be gathered by the fire agency and
distributed through a variety of media appropriate to the situation, such as radio, television,
newspapers/magazines, local newsletters, internet sites, recorded/staffed telephone
messages, direct contact, and leaflet drop. Fire agencies need to provide the media and
the community with information that is accurate, relevant, adequate, consistent, useful and
timely. Sufficient information should be provided to allow householders to make an
informed choice as to whether to stay and defend their properties or relocate elsewhere.

(FAAfac\COUNCIL (01)\01-0502\Stay&Defend Position Paper Nov05)
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As the print and electronic media are a primary means of providing information to the
community, and media organisations have a legitimate right to information regarding fire
events, fire agencies should facilitate their access to relevant information and fire events.

Fire agencies should manage media access to firegrounds to provide for the safety of
media crews.

Fire emergency plans should be developed for all areas with a bushfire risk

Fire plans and strategies to provide for community safety should be developed for all areas
with a bushfire risk. Fire agencies, local government, land managers and other
stakeholders should collaborate to ensure appropriate and effective plans are in place well
in advance of the bushfire season. People do not necessarily make logical or rational
decisions in times of stress; plans will help ensure rational decisions are made. Plans must
provide contingencies for a range of possible outcomes.

Land use planning should be used to enhance community resilience to bushfire

Bushfire considerations should be incorporated into every phase of land development from
land use zoning and subdivision design, to building siting and design, access provisions
and landscaping.

Planning for protection from bushfire should happen at all levels — there should be a
continuum of planning from the national, state and local levels through to householders.
Planning, particularly at the community and individual scale, can have significant benefits
for community safety. The use of relevant legislation to facilitate such planning and
preparation is supported.

Fire agencies should support community recovery

Planning for effective community recovery from bushfires is an essential component of
bushfire management. Fire agencies should facilitate and support the recovery of
communities and infrastructure. Establishment of a sense of partnership between the
community and fire-fighting agencies is essential for successful recovery after bushfire
events.

(FAAfac\COUNCIL (01)\01-0502\Stay&Defend Position Paper Nov05)
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[1] The extent and trajectory of bushfire penetration at the
bushland-urban interface are quantified using data from
major historical fires in Australia. We find that the maximum
distance at which homes are destroyed is typically less
than 700 m. The probability of home destruction emerges as
a simple linear and decreasing function of distance from the
bushland-urban boundary but with a variable slope that
presumably depends upon fire regime and human
intervention. The collective data suggest that the probability
of home destruction at the forest edge is around 60%.
Spatial patterns of destroyed homes display significant
neighbourhood clustering. Our results provide revealing
spatial evidence for estimating fire risk to properties
and suggest an ember-attack model.  INDEX TERMS:
1640 Global Change: Remote sensing; 3210 Mathematical
Geophysics: Modeling; 6334 Policy Sciences: Regional planning;
9330 Information Related to Geographic Region: Australia.
Citation: Chen, K., and J. McAneney (2004), Quantifying
bushfire penetration into urban areas in Australia, Geophys. Res.
Lett., 31,1.12212, doi: 10. 1029/2004G1L020244.

1. Introduction

[2] In 2003, bushfires (or wildland fires) caused devas-
tating property losses in many parts of the world including
Australia, southern Europe and California [Munich Re,
2004]. Bushfire risk assessment is a complex issue: on the
one hand, fire occurence is subject to a wide range of
environmental and human factors [e.g., Cary et al., 2003;
Pastor et al., 2003], and, on the other, house survival
depends on a multitude of variables including proximity to
the firefront, building material, action of emergency services
and occupant behaviour [Wilson and Ferguson, 1986;
Ramsay et al., 1996; Cohen, 2000]. To date, research on
forest fires has largely focused on understanding their
physical attributes and landscape-scale influences [Malamud
et al., 1998; Johnson and Miyanishi, 2001; Cochrane,
2003], while the spatial characteristics of their impact on
vulnerable properties at the bushland-urban interface have
been largely ignored. In this study we develop a set of
distance-based statistics to quantify fire penetration and
damage into urban areas. This information is important to
stakeholders ranging from property owners to emergency
services, local government and the insurance industry.

2. Study Areas and Data

[3] Bushfire is endemic to the Australian continent espe-
cially during the Southern Hemisphere summer — December
through February [Luke and McArthur, 1978; Cheney, 1995]

Copyright 2004 by the American Geophysical Union.
0004-8276/04/2004G1L020244505.00
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and large bushfires have in the past caused substantial
property losses [Leonard and McArthur, 1999]. Here we
mainly explore data from three major historical fires — the
18 January 2003 Canbemra bushfires (~500 completely
destroyed homes) [McLeod, 2003], the 7-8 January 1994
Sydney bushfires (~200 destroyed homes) [Ramsay et al.,
1996; Gill and Moore, 1998}, and the 16 February 1983
“Ash Wednesday™ bushfires (~2500 destroyed homes)
[Oliver et al., 1984; Ramsay et al., 1996}

[4] We first concentrate on the suburbs of Duffy
(206 destroyed homes) in the Canberra fire and Como-
Jannali (76 destroyed homes) from the Sydney fire, two
extensive residential suburbs each possessing one or two
flanks that experienced rampant fire penetration as well
as having reasonably large samples of destroyed homes.
Fine spatial resolution pre- and post-fire satellite images
(QuickBird and IKONOS-2), aerial photographs and photos
taken during site inspections were used to manually identify
locations (centroids) of destroyed homes and bushland
boundaries. Images taken all within 11 days after the fire
proved extremely useful. In what follows we first briefly
describe these two fires.

(51 Duffy is a leafy suburb that before the fire was
bordered by a densely planted commercial pine plantation
(average tree height of ~20 m) on its western and northern
boundaries. The suburb slopes up towards the forest fringe.
During 2002-2003 and as a consequence of prolonged
drought, the forest had accurnulated high volumes of dry
fuel [McLeod, 2003}. The fire had been buming for some
days in rugged terrain to the west and southwest of
Canberra before, driven by strong westerly and northwest-
erly winds (over 65 km h™"), it fell upon Duffy. The Forest
Fire Danger Index (FFDI) - a pominal scale of 1-100 and
for which 50 is considered extreme [Luke and McArthur,
1978] - peaked at 105 [McLeod, 2003]. Fire intensity has
been estimated as 50,000 kW m~' (J. Gould, CSIRO,
personal communication, 2003).

[6] The fire in Como-Jannali, by contrast, was relatively
small [Gill and Moore, 1998). It was initially ignited by the
spotting firebrands across the Woronora River and propa-
gated to the Glen Bushland Reserve only about 200 m away
from western edge of the suburb. With gusty westerly winds
and a FFDI of around 50, properties at the top of the hill
were showered by embers from burning bushland on the
steep slopes (ca. 30 degrees).

3. Results

{7] Figure 1 shows the distribution of destroyed homes as
a function of the shortest distance to adjacent continuous
bushlands along the dominant wind and fire propagation
direction. The data are presented in cumulative form for
easy comparison with other published results [4hern and
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Figure 1. Cumulative distribution of homes destroyed in
major bushfires in Australia in relation to distance from
© pearby bushland. The Otway Ranges curve (648 samples)
from the “Ash Wednesday” fires and the Hobart curve
(370 samples) from the 7 February 1967 Hobart (Tasmania)
fires reported by Ahern and Chladil [1999] are also shown.

Chladil, 1999]. While the Como-Jannali curve shows
reasonable agreement with previous fires — the Otway
Ranges and Hobart fires, the destruction in Duffy is clearly
different. The median distance (50 percentile) for Duffy is
about three times that of the Como-Jaonali fire (145 m
versus 45 m) with respective 90 percentile distances being
305 m and 135 m. All this attests to the extreme damage
experience in Duffy in part due to enforced home evacua-
tion leaving most homes undefended. Numerous studies
have found that suppression activity by residents during and
jmmediately after fires is important in saving homes [e.g.,
Wilson and Ferguson, 1986; Ramsay et al., 1996]. It may
also be critical that the conflagration in Duffy was related to
adjoining pine forests, whereas the other fires have been
mainly associated with Australian eucalypt bushland.

[s] In Duffy and Como-Jannali, the majority of homes
were destroyed beyond a separation distance of 40 m,
suggesting the main cause of home ignition was airborne
embers rather than direct flame contact or radiant heat. In
Duffy, no homes lay closer than 37 m to the nearest edge of
the forest owing to the presence of two major roads
(Eucumbene Drive and Warragamba Avenue) that separated
the pine plantation from residential areas. By comparison,
homes or small hamlets scattered amongst extensive bush-
lands, a situation typical of many of the “Ash Wednesday”
fires| and also the February 1967 Hobart fires, mean that a
high number of homes in these fires were destroyed at only
small distances from the forest.

[s] There was more consistency in the maximum extent
of damage. For Duffy, this distance was 674 m. While the
maximum distance of fire spotting can be up to many
kilometers [Luke and McArthur, 1978], the maximum
distance resulting in home destruction for all fires consid-
ered here is less than 700 m.

[10] Figure 1 only considers populations of destroyed
homes. A more useful statistic is the probability that houses
will burn down. Figure 2 shows the probability of destruc-
tion, again as a function of distance from adjacent bushland.
In Duffy, nearly 60% of all homes within the first 50 m were
laid waste whereas at a distance of 300—400 m, only about
10% were destroyed. Distances beyond 400 m were not
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considered due to very small sample numbers. Neither the
linearity nor its slope is sensitive to plausible changes in
dominant wind direction.

[1] Losses for Como-Jannali also show a similar linear
relationship, although the decline with distance from bush-
land is more rapid. Here some 57% of bomes were
destroyed within the first 50 m. If we extrapolate either
relationship in Figure 2, the percentage of destruction at
zero distance from the forest boundary is about 60%, a
value that agrees closely with the average of 63% for four
heavily wooded and severely damaged suburbs in the
« Ash Wednesday™ fires: Fairhaven (71%, n = 127 homes),
Aireys Inlet (61%, n = 98), Macedon (57%, n = 97) and
Mount Macedon (62%, n = 122). Thus aithough the
environmental settings of these homes may have varied,
the percentage destroyed within the first 50 m seems
remarkably stable. This statistic may have wide utility for
estimating bushfire risk to homes constructed immediately
adjacent to bushlands.

[12] It is also revealing to examine patterns of bumed
urban vegetation. While damage to homes appears discrete,
almost binary in nature, ie., either totally destroyed or
relatively unscathed, the spatial distribution of bumed
vegetation is more continuous, more closely reflecting the
trajectory of fire penetration. This can be seen most clearly
from false-color or Normalized Difference Vegetation Index
(NDVI) images for Duffy in which bumed or scorched
vegetation can be easily distinguished from healthy trees
and grasses (Figure 3). The overall locational correspon-
dence between destroyed homes and bumed vegetation is
obvious.

[13] Pre- and post-fire healthy urban vegetation in Duffy
was classified by using NDVI1 thresholds and the propor-
tional changes with distance from the forest boundary are
shown in Figure 4a. Both curves converge at a distance
range of 800850 m suggesting the limit of fire impact.
This range exceeds, yet is of the same order as the
maximum extent of home destruction (674 m). For distances
less than 400 m, the percentage of vegetated area burned
is highly correlated with that of homes destroyed (# =

7 T T T T T T T J
60 Logri

—— Duffy
—a—— Gormo-Jannali
Il o tAshWi

% of homes destoyed
X ¥ & 8

o i e i i i
1] 50 100 150 200 50 a0t 358 400
Digtarce tram adjacent bushiand (m}

Figure 2. Percentage of homes destroyed at different
distance ranges (interval = 50 m). In four suburbs
(Fairhaven, Aireys Inlet, Macedon and Mount Macedon)
devastated by the “Ash Wednesday™ fires, the intermixing
of homes and extensive bushlands made the delineation of
bushland boundaries difficult and so post-fire aerial
photographs were used to estimate percentages of homes
destroyed for areas immediately adjacent 1o bushlands.
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Figure 3. A false-color QuickBird image (with near
infrared, green and blue bands) for Duffy. Healthy
vegetation is shown in red, whereas bumt vegetation in
the west and north appears as grey. White curves indicate
bushland boundaries.

0.805, P = 0.0025; Figure 4b). The results are insensitive to
the NDVI thresholds used to classify healthy vegetation.
[14] Destroyed homes show strong clustering. This is
revealed by point pattern profiles calculated with Ripley’s
K-function [Ripley, 1981] or its related statistic L(dXL(d) =
K(d)/= — d); edge effects were comrected by prescribing
a common polygon containing all pre-fire homes within
400 m of the bushland [Martinez and Martinez, 2002). Pre-

>
~
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-
4
-

g 3

»~
o

3 8

% af healthy vegstation cover

400 600 800 1000
Distance trom adjacent bushlang (m)

Distance from adiacent bushiand (m)

Figure 4. Changes of pre- and post-fire urban vegetation
in Duffy. (a) Areal proportions of pre- and post-fire healthy
vegetation at different distance ranges (interval = 50 m).
(b) Percentage of burned vegetation and probability of home
destruction versus distance from the bushland edge.
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Figure 5. Ripley’s K-Function expressed as L(d) for
destroyed and pre-fire homes in Duffy. The dotted line
(L(d) = 0) indicates the expectation of complete spatial
randomness following a homogeneous Poisson point
process. If L(d) > 0, the distribution of homes suggests
clustering while negative values indicate spatial regularity.
Two solid red curves delimit the upper and lower simulation
envelopes for destroyed homes at the 1% level of statistical
significance; two blue curves pre-fire homes.

fire homes in Dufty display only overall spatial regularity,
whereas destroyed homes exhibit significant clustering at
circular radii of 22 m and beyond (Figure 5). The first
maximum is reached at a distance of 26 m while for
distances beyond 35 m a coarser level of clustering exists.
These radii are closely related to the spacing of homes — the
average size of housing blocks in Duffy is about 24 m by
35 m. (There is no significance at radii less than 11 m - the
minimum separation of centroids of destroyed homes.)
Destroyed homes in Como-Jannali similarly show signifi-
cant clustering. The clustering suggests that many houses
were destroyed by contagious property —to-property burning
as in urban fires.

4. Discussion

[15] The overall linear nature of the relationship (Figures 2
and 4b) is intriguing especially considering the number of
variables involved. One simple mechanistic explanation is
to imagine large amounts of burning material transported by
the wind to a fixed distance in front of the advancing
firefront (i.e., ember spotting) and this source of embers is
arrested at the bushland-urban boundary. Dimensional argu-
ments for a line buoyancy source perpendicular to the mean
wind direction — a plausible idealization of bushfires —
suggest updraught velocities of the order of 60 to 70 km h™"
for fire intensities similar to that experienced in Canberra;
when coupled with similar strength ambient wind speeds,
such updrafts undoubtedly provide a suitable ember trans-
port mechanism [Raupach, 1990]. Given this mechanism, it
can be easily shown that the accumulation of potential fire
sources in urban areas decreases linearly downwind from
the forest edge. At a local scale, secondary ember sources
from nearby buming elements (e.g., garden vegetation,
wood piles and other homes) also contribute to this trend.

{16] Evoking embers as a primary cause of subsequent
home destruction is hardly new [e.g., Cheney, 1995;
Gill and Moore, 1998]. However, the realization that the
accumulation of fire sources might exhibit a simple linear
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function of distance downwind from the forest edge is. In
the two-level ember-attack model, the probability of home
destruction per ember ‘hit’ is low relative to that of
vegetation. Collectively, three features of the pattern of
house losses — the overall linearity, clustering at neighbour-
hoods, and binary outcomes observed at an individual
level — comprise a fire impact model for at-risk homes.

[17] Detailed observational data of historical fires are
often limited in terms of numbers and quality, but the
increasing availability of fine-resolution geospatial data
now facilitates in-depth analysis [Gollberg et al., 2001;
Chen et al., 2003; Chuvieco, 2003). Our approach has
emphasized physical evidence from historical fires in Aus-
tralia and the distinctive relationships that emerge can help
characterize the complex fire penetration process. A clear-
cut answer to the true probability of survival for an
1) .vidual dwelling may never exist; a more immediate
gual is to establish ensemble average risks for populations
of similarly exposed structures. The distance-based
penetration statistics reported here lay the basis for a
practical insurance underwriting tool and have implications
for defining rational planning regulations dictating distance
between and adjacent bushlands.

[18] Acknowledgment. We thank David Willis (Land Information
Centre, NSW government), Robert Twin (Geographic Information
Management Unit, ACT government), Mark Garvey (Country Fire Autharity,
Victoria) and Bob Essex (information and Land Services, Tasmania
government) for their help in data collection, and Peter Elis (CSIRO
Bushfire Behaviour and Management Group) and an unknown referee for
their comments during the review process.
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