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Preface

The Committee believes that this is the first national inquiry into bushfires and recognises
that bushfire prevention and suppression is a state responsibility and there are only limited
arcas where the Commonwealth can be directly involved.

1t is apparent that there are a number of areas where the Commonwealth can co-operatie
with State and Local Govemments to ensure that sound ecological management
approaches are followed and Joss of life and property damage are minimised. With this in
mind the Committee has made a number of recommendations related to matters that are
primarily the responsibility of the States. This should not be taken fo suggest that the
Committee considers that the Commonwealth should assume prime responsibility.
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Terms of Reference of the Committee

(1) That a standing committee be appointed to inquire into and report on —

(a)

(b)

environmental aspects of legislative and administrative measures which otght to be
taken in order to ensure the wise and effective management of the Australian
environment and of Australia’s natural resources, and

such other matters relating to the environment and conservation and the management
of Australia’s natural resources as are refesred to it by -

(i) resolution of the House, or

{if) the Minister responsible for those matters.

Terms of Reference of the Bushfires Inquiry

That the Committee inquire into and report omn:

(a)
{b)
(c)
(d)
(e)
()

(g)

environmental impacts of bushfires (including consequential impacts on species
diversity and ecological balance);

environmental impacts of preventative and control measures (including consequential
impacts on species diversify and ecological balance);

environmental impacts of bushfire risks associated with evolving and future
lifestyles;

potential for further development of insurance, taxation and other financial
instruments to reduce environmental impact of bushfires;

potential for further developing of zoning and other landuse management arrange-
ments to reduce environmental impact of bushfires;

adequacy of community information regarding fire management in natural and rural
environments; and

appropriate Commonwealth actions to ameliorate environmental impacts of bush-
fires, particularly in relation to national and international heritage.
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Explanation of Terms

Aerial Ignition:
Biota:

Bushfires:

Control burn;

BEutrophication:

Fire Regime:

Sclerophyll:

Lighting of fire for backburning or control burning by
dropping incendiaries from aircraft.

The living component of the environment — plants, animal
and micro-organisms.

In this report ‘bushfires’ describes fires that are not
intentionally lit as part of a management program. They are
sometimes referred to as wildfires.

In this report ‘control burn’ describes fires that are
intentionally lit as part of a management program. It cannot
be assumed that a control buin is always under control or
burns according to plan. This term is synonomous with
*hazard reduction burn' and ‘prescribed burn’.

A process which results in a depletion of the oxygen
dissolved in the water in dams and streams. It is usually
caused by an increase in the growth of plants and algae
triggered by an inflow of nutrients.

The frequency, intensity and seasonality of the prevailing
pattern of fire recurrence.

A general term used in this report to describe forest {mainly
cucalypt forest) other than rainforest. Wet sclerophyll forest
occurs on higher rainfall sites, usually at higher altitudes
and contains a denser understorey. Dry sclerophyil forest
occurs on lower rainfall sites and is more open in
appearance.
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Summary of Main Findings

After considering the evidence the Committee concludes that:

e fire has long been a part of the Australian environment and has played an important role
in shaping the flora and fauna;

+ European settlement resulted in significant changes to fire regimes and changes to plant
and antmal communities;

e the flora and fauna is generally well adapted to natural fire regimes and populations

usually recover to prefire levels in a comparatively shott period, but the impacts of

bushfire on soils may be more significant;

bushfire prevention and suppression activities can have environmental impacts, frequent

low intensity hazard reduction burning to reduce fuel accumulation is the activity

causing most concern;

* in many situations hazard reduction is the only effective and efficient technique that is

available and must be vsed but, whenever it is used there is a need to consider the

environmental impacts;

alternative protection and suppression techniques need to be considered and in some

cases it may be appropriate that no action be taken to prevent or contain bushfires;

authorities need to take more care in fire prevention activities and should do more post

fire rehabilitation, particularly in the area of soil conservation;

extensive damage to property and loss of life will continue to occur unless property

owners and authorities recognise the inevitability of bushfires and take proper action to

protect their own property and to prevent unsound land use;

the Australian community has largely ignored, or is ignorant of, the advice given by the

authorities about bushfire survival and property protection and does not appear to have

learnt the lessons of Ash Wednesday;

the volunteer rural brigades make a very significant, and in many instances an essential,

contribution to the welfare of the Australian community;

the type and amount of training given to bushfire protection professionals and volunteers

is inadequate in several respects;

there is great scope to improve our knowledge of bushfires and the part played in the

Australian environment;

continuing research will result in a decrease in the loss of life and the amount of property

damage;

the Commonwealth is a significant land holder with a direct interest in bushfire

mitigation;

¢ the Commonwealth has a role to play in providing resources and assisting the States.

o
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Recommendations

The Commitice recommendq that:

L.

and land management courses;

1.
- development and co-ordination of computer modelling and remote sensing related to

the Minister for Territories and Local Govemment rcquest the Local Government
Minister’s Conference to review the adequacy of existing land use and 1dnd use
plaﬂmng as it relates to bushfire mitigation;

R (pamgraph 1)
the Mlnmer for Housing and Construction request the Housing Ministers’
Conference to consider ddoptmg and publicising a housing bushfire protection
standard; o

{paragraph 120)

:lhe State Mzmsteis respomlble for Local Government and for Fire ‘Eewlcea in

consultation with the Australian Insurance Industry Council, review the funding of
rumi fire brigades with a view to {mdmg more equ;mblc arrdncements iilcm fnsurance
prem:um levies;

" (paragraph 127)
the Department of Home Affairs and Environment co-operate with State Departments
to develop a national awareness campaign dedimg with bushfire survival, building

"protccuon fire prevention and the role of fire in the Australian environment;

_ (paragraph 138)
the Commenwealth Departrﬁem of Educationt ‘and Youth - Affairs ‘assist State

" Departments and authorities to develop video progrctms and education kits concerning

bushfire topics which would be suvitable at senior secondary levels;

_ {paragraph 139)
the Minister for Education and Youth Affairs request the Commonwealth Tertiary
Education Commission to review the teaching of bushfire science in tertiary forestry

“(paragraph 144)
the Minister for Primary Industry request the Australian Forestry Council to consider
establishing a special fund to assist the universities to teach and carry out research in
bushfire science; .
i ' - (paragraph 143)
an authoritative Australian fire ecology textbook ‘be commissioned by the

Commonwealth Government th:ough the C&iRO for temary education purposes;
' (pamgraph 146}

the Minister fer Defcnce teview the rolfz of the Natural Disasters Orgamsatwn in

respect of the operation of the Australian Counter Disaster College with a view to
providing a national centre for bl_l_shf_ire t_raining_; _
(paragmph 150)

. the Commonwed]th Sc1en11fic and Industnai Resea‘"ch Orgamsatton provide the

resources necessary 1o enable the completion of the experimental and data analysis

_ phase of Projec:t A_qu_arius;

(paragraph 161)
1he Depanmem of Scmncc, and Technology conduct ¢ d symposium to discuss the

bushfires;
(paragraph 164)
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12.

13.

16.

17.

18.

19.

20.

21,

22.

23,

Xvi

the Australian Bureau of Statistics examine the need for, and the problems involved
in, a national bushfire statistics series;

{paragraph 166)
the Minister for Home Affairs and Environment and the Minister for Primary Industry
request the Australian Environment Council, the Council of Nature Conservation
Ministers and the Australian Forestry Council to discuss the co-ordination of bushfire
research with a view to establishing a2 co-ordinating unit within an appropriate
authority, such as the CSIRO;

(paragraph 170)

. the Commonwealth and State Ministers responsible for bushfire matters, jointly

discuss the establishment and financing of a national bushfire research fund;
{paragraph 171)

. the Commonwealth Scientific and Industrial Rescarch Organisation maintain a

significant bushfire research program after the completion of Project Aquarius;
(paragraph 173)

the Commonwealth review its research priorities to determine the feas;b:hty of
increasing the funding for CSIRO research into the ecological impact of fire regimes;
(paragraph 175)

the Departmem of Defence review its bushflre procedures fo ensure they provide for
full consultation with local authorities about fire prevention and pre-fire planning;
(paragraph 181)

the Commonwealth Departments of Administrative Services and Defence review the
cost imposition to rural fire authorities caused by Defence land holdings and consider
the need to provide additional financial assistance; -
{paragraph 182)
the Minister for Home Affairs and Environment review the bushfire protection and
management practices of properties of international and national importance;

. (paragraph 189)
the Minister for Defence review the role of the Armed Services in bushfire fighting
operations and establish mechanisms to facilitate closer co-operation with civilian
bushfire authorities;

(paragraph 195)

(1) the Bureau of Meteorology continue to provide free fire weather services during
the bushfire season,
(i1} special purpose funds be provided to enable the Bureau to employ specialist fire
weather meteorologists in each State,
{iii) special purpose funds be provided to establish a network of remote weather
stations;

{paragraph 201)
the Natural Disasters Organisation investigate the need for, and the means of
establishing, a national bush fire fighting support service to acquire and deploy
equipment that the State authorities cannot singly acquire;

{paragraph 202)
the Commonwealth Minister for Primary Industry request the Standing Commiittee on
Soil Conservation of the Australian Agricultural Council to consider formulating a
proposal for Commonwealth assistance with post fire soil protection works.

(paragraph 206)




CHAPTER 1

The Role of Fire in the Australian Environment

Adaptation of the Australian bieta

1. Fire is an integral part of the natural Australian environment and, along with the
climate, has played a significant part in the evolution of Australian flora and fauna. Not
only are many species fire adapted but some are considered to be fire dependent, Some of
‘the fire dependent plant species have characteristics which promote the development and
spread of high intensity fire. There is also some evidence to suggest that part of the
Australian fauna is fire adapted or dependent. However, it couid be that the fauna species
are adapted primarily to the vegetation.

2. Fossil records are meagre and it is not known when fire adapted piams first appeared.
Evidence of ancient fires can be seen in the deposits of carbon in coal seams laid down
from 250 million years b.p. (before present) to 10 million years b.p. For most of the
tertiary period (beginning 60 million years ago), southem and central Austraiian were
covered by rainforests. In this environment fires were probably as rare as in today’s
rainforests.

3.  About twenty million years ago the cilmdte became drier and patches of grassland
appeared in central Austrafia. At the same time the incidence of fire apparently increased.
-t appears that the development of the fire tolerant component of the vegetatyion coincided
with an increasing aridity and a higher incidence of fire. Four million years ago, fire
adapted dry sclerophyll vegetation, (open forests and woodlands, with shrubs and grasses

in the understorey) became more common. '

4. By the tme the Aboriginals arrived 40 000 years ago most of the continent was
subject to a fairly high natural fire frequency, with lightning starting fires when forests
were sufficiently dry. On the broad scale and over a period of thousands of years, it
appears that Aboriginal burning had little effect on vegeltation compared to the changes
brought by the climate. 1t is probable that Aboriginal burning had a major impact only in
the wettest areas, such as north-cast Queensland and south-west Tasmania, where natural
fires would have been rare and small, ' '

5. While climate was the major influence on the environment, Aboriginal burning
probably did affect the didtribution of species and the vegetation pattern locally.
Relatively clear patches of eucalypt forests, woodland and grasslands were maintained by
frequent Aboriginal burning.

6. The arrival of Buropeans in Australia has had significant effects on the native
vegetation, The fire regimes of many, if not all, of the forest ecosystems have been altered
dramatically and the European settlers have used fire differently to the Aboriginais.

7. The changes caused by Europeans favoured some species over others and altered the
pattern: of species distribution that had previously been maintained by Aboriginal burning
regimes. The European settlers used fire with ignorance and fear and without sufficient
‘understanding of the long term impacts. They also introduced exotic plants and grazing
animals that took advantage of the changed conditions.

8. The fact that the Australian biota is fire adapted/dependent has been used to argue that
there is a need for resource managers to use fire to maintain and preserve certain species
and habitats. It has also been used to argue that burning to reduce fire hazards is an
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environmentally sound practice which mimics natural conditions. The relationship
between vegetation and fire is complex and such simple generalisaiions are not valid.

5. Species have become adapted to fire regimes, nof to single fire events. A fire may be
either beneficial or detrimental to a particular species depending on a number of variables
such as the intensity and duration of the fire, the prefire condition of the biota, the period
since the last fire, pre and post fire weather and the impact of the fire on other
environmental factors. The effect of a single fire is not as envnonmenta}}y sxgmﬁcanﬁ as
changes to the fire regime. . T o

10, The manner in which some plants respond to fire does not dinys represent a
specific fire adaptation. It may be a general response 1o stress and could be triggered by
drought frost, disease, or browsing. For these species fire is not essential. There are some
species and communities which are fire sensitive and some species which are sensitive
during part of their life cycle. For these, fire is inimica) and- often ieads to the death of
individuals and the elimination of ] local p(}puiat‘;om :

11. While the Committee accepts that the evolution of the Australmn b;ota has been
strongly influenced by fire and is now largely fire adapted it does not necessarily follow
that fire must be used as a land managemernit tool or that the impacts of deliberate burning
are ecologically benign. The Committee believes that the management of bushfires and
the deliberate use of fire are activites which should be carried out with an understanding of
the role of fire and a clear recognition of the environmental consequences of changing the
fire vegime. There is an obligation on fire prevention and suppression authorities to make
themseives familiar with the characteristics of the local environment and to take
envzronmcntai impa.cts mm accoum when plannmg and carrymg out opcraimns

Ecoiognmi role 0f fire

12. In the short term the enwronmenidl nnpact of fires can appear to be severe. T here is
an cbvious loss of vegetation’ and the understorey dnd ‘ground cover species may “he
completely removed. The foliage of overstorey species may be scorched or removed and
trees may be killed or severely scarred. Some animals may be killed by the fire or
subsequently die dui'to the lack of food or be killed by predators. The soil may be bared
and ‘subject to erosion and streams mdy become silted. These effegtf; are usuaily not as
severe as they first appear. C e : ST

13.  Provided the vegetation is of a fire adapted type these effects are uaually Erans;tory
and of no long term ecological significance. A number of wimesses teported that given a
rdauvefy stable climate, bushfires alone are unlikely to came dny Eomo tcr*m chdnge or
spccmq loss howcvcr drastxc the %hort term change

Soiéls

P4, Soils are an important resource which are fundamental to the growth of plait life.
They can be affected by fire due to the direct physical and chemical changes caused by
heating and -other changes which can follow remowval of litter and vegetation.

“The impact of a single damaging fire is more significant for the soil than for the flora
and fauna because i takes very much fonger to replace and repair lost or damaged soil.
There is a great variety -of soils and associated vegetation types and it is difficult to
generalize but the Committee believes that there needs to be a greater awareness of the
relationships between soils and fires. : . : : .

16, The evidence submitted to the Committee %uggestcd that the direct effects of heating
normally only occur on the surface and to 2 depth of only a few centimetres. This depends
on soil moisture content and the intensity and duration of the fire. Heating may nof always
be significant but it can be associated with the destruction of the soil organic matter and a
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decrease in the water retaining properties. Heating can also make the S(ni more susceptible
to erosion by lowering water infiltration and retention.

17. .Soil heatmg is particularly important in relation to the soil b;ota wh;eh pans an
important part in the breakdown of litter and the recycling of nutrients. Intense wildfires
have a sterilising effect.on the soil and greatly reduce the popufauons of soil microbiota,
but the effects of lower intensity fires are not as severe. The time requxred for thc
re-establishment of soil fauna popu}atlons may vary from a few days to several years.'

18. Soil nutrient levels can be altered in a variety of ways by compiex processes
following fires. The New South Wales Forthry Commission reported that .although
intense fires can cause an immediate reduction in the level of nitrogen in soils, they
generally make some nutrients more available to plants.? The Victorian Soil Conservation
Authority report that when ash accumulates on the soil surface the avallabihty of calcium,
phosphorus and potassium to pfams increases.”

19. . Intense fires may also reduce the absolute levels of nutrlents in some forest soils by
the remova! of mobile elements in smoke and ash that is not retumed to the forest floor.
Losses may be small compared to the total share of nutrients in the system but these EOb§BS
often come from the most readily usable part of the nutrient pool.

20. . Exposure to wind and rain foilowmg removal -of the litter and -ground cover
vegetation makes the soil susceptible to erosion and further nutrient loss. Erosion losses
are.only likely to be severe if there is heavy rainfall soon after fire, and before the
vegetation becomes re-established. If heavy rain does follow a fire then massive soil loss
can result. It was reported that erosion of over 100 tonnes of soil per hectate occurred in
parts of Victoria following the Ash Wednesday fires in 1983. In some areas, where storms
were more _intense_ this figure may have been 1000 tonnes .per. hectare.®

Water respurces

21. -Bushfires have indirect and infrequent 1mpacts on.water resources. The magmtude
and duration of - these effects depend  upon . fire intensity, the rate .of vegetation
regeneration, the proportion of the catchment burnt, soil characteristics,. topography and
particularly the rainfall pattern after the fire. Severe impacts will only occur if fires are
followed by heavy rain. Usually, bushfires have only a minor impact on water resources
but in some circumstances severe fires can cause a serious degradauon of water quality.

-22. If the vegetation in a catchinent is removed by ﬁre, rainfall then strikes the ground
with full intensity, dislodging soil particles and quickly exceeding the capacity of the soil
to absorb water, The water then runs across the surface of the exposed ground caz‘rying
soil particles. The effects on catchments and water quality can include a marked increase
in water runoff (the most commonly observed response) more erratic runoff and
streamflow, low rate of ground water replemshment erosion of creeks and water courses,

increased sediment loads and. turbtd:ty in streams, increased siltation in dams and
increased levels of nutrients in streamﬂow It was reported that the deleterious effect% on
water catchments can continue for up to four years after a fire.’

23.  Aquatic habitats can be degraded by the reduction In the quahty of water runoff. The
most significant impact is the i increase in turbidity. Faona species whxch require clear
water for survival and reproduction may be temporarily lost from an area if heavy erosion
occurs, The increased nutrient content of the water can cause eutroph;catmn of dams and
TESErvoirs.

Flora

24. The most cbvious effects of bushfires are the consumption of dry and dead
vegetation, and the scorching and death of some plants This will not be serious if the
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plants are fire adapted Changes i in soil fertility could have an effect on the plant species in
the burnt areas. This is most likely to be transatory and of little long term significance.

25. Most plant species survive bushfires by i usmg one or both of two basic mechanisms
- one involving resprouting of damaged plants, the other a range of 1 responses which
result in new plants being established from seed. Resprouting depends on the ability of
buds in the stems and base of the plant to survive the fire. These buds are triggered to-
produce new green material to replace the burnt foliage. This mechanism is characteristic
of some species of eucalyptus and results in the well known ‘feather duster appearance of
fire damaged forests.

26 The estabhshment ot new piants 15 the result of a number of responses. Fire can
cause flowering to occur and can trigger the release or germmatmn of seed that was
present before the fire but which survived on the plants or in the soil. The flowering
response is characteristic of grass trees {Xanth()rrhoea spp) while the seeding response can
be seen in Banksias which store seed in woody fruits that do not open unless affected by
fire. Many species of Acacia shed seed during periods when there is no fire but the seed is
stored in the s0il and does not germinate untll the seed coat is crdcked by the heat from &
bushfire.

27. The effects of fires on flora varies depending on the species ‘involved and the
frequency, seasonality and intensity of the fires. The importance of vegetation types is
illustrated by reference to the two main forest types in Victoria. Wet sclerophyll forests
are subject to infrequent but intense’ wildfires which tend to kill much of the vegetation
including large trees. The fire stimulates the regeneration of the Eucalypt species by
stimulating seedfall. It also causes the germination of seed from understorey species. Dry
sclerophyll forests are also subject o intense fires but these occur more frequently due to
the drier conditions and more rapid accumulation of fue]. The species in these forests are
more fire tolerant and recover more rapidly and tree death is less common. '

28. " ‘Fires of the ‘right’ intensity and timing can ti"igger a ‘successful survival response.
However, harmful effects can follow fires of the *wrong’ time and fires that recur at the
‘wrong’ frequency The possible deleterious impacts include the eventual local extinction
of species when the intérval between fires does not allow survivors to’ mature and produce
seed or when there is a failure to stimulate ﬂowermg and seed.

29. The role of the tlmmg and frequency of fire is indicated by research done on the
vegetation of the sandstone country near Sydney. It was reported that a period of up to ten
years is required between fires to allow some species to germinate and set viable seed.® In
the absence of large amounts of seed stored in the 5011 more frequent ﬁres cause a change
in the composxtmn ‘of ‘the flora. :

30.  Conversely, if fires are too mfrequent the number of species will also decline and it
appears that a fire frequency of one fire about every ten to fifteen years appears optimal
for maintaining species diversity.” Change will also happen if the flres occur at the wrong
time of the year and kill seed before it matures.

3i. I appears that for some areas, such as the coastal regmns of centra} New South
Wales the ecologlcaiiy optlmum fire regime is for infrequent and hot fires but in other
areas this type of regtme may be damaging. The Committee notes that it is 1mp0551b1e to
generalise about what is an environmentally acceptable fire situation. The importance of
intensity, frequency and seasonalify must not be overlooked particularly when land
managers and fire controllers apply an artificial fire regime.

Fauna

32, Over 70% of Austrahan vertebrates (birds and ammals) live in fire prone eycaiypt
forests. Intense fire can kill many animals, including highly mobile species such as birds.
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For some time after the fire further losses can occur due to starvation and predation
following the loss of habitat. Most animal groups suffer some degree of population
reduction following fire. However wild fire has not been found to eliminate any species of
bird or animal. Small numbers survive until the habitate regenerates to provide the food
and shelter necessary for the increase in animal populations.

33. Studies have shown that fauna species return to regenerated forests within five
vears.* They are able to do this because some parts of the bush usually remain unburnt.
The time needed for species to become re-established depends on & number of factors and
varies according to the species involved. Little detail is known of the interactions between
fire and fauna. As animals are dependent on the vegetanon for food and cover, the
recovery of populations after a fire depends on the pattern of recovery of the plant
community.

34. The habitat requirement of some species is so specific that they can be considered to
be fire dependent. The Leadbeater’s possum, which at one time was thought to be extinct,
relies on the hollows in fire killed trees for shelter and the shoots of regenerating saplings
for food. These are found in the possums’ preferred habitat only after intense fire, Other
evidence suggests that in some cases the exclusion of fire has reduced the numbers of
some species, such as the western hare wallaby and that the deliberate imposition of a fire
regime may be necessary to ensure their survival,

Endnotes

. Soil Conservation Authority of Victeria, Appendix to State Government submission.
. Transeript, p. 826,

. Soil Conservation Authority of Victoria.

. Transeript, p. 1232.

So#i Conservation Authority of Victoria.

. Transcript; p. 271.

. Br H. Wright, submission.

. Transcript, p. 274,







CHAPTER 2
Changing Natural Fire Regimes

35. Luropean settlement of Australia caused significant changes in the intensity,
frequency and seasonality of fires. This resulted from the suppression of fire for the
protection of life and assets and the deliberate use of fire for agricultural, pastoral and
forestry purposes. nghtmg of flres by accident or carelessness also resulted in changes to
fire regimes. L _ o

36. ~Attempts at total bushfire prevenhon has not been successful and has resulied in
long periods without fire during which unusually heavy fuel loads accumulated. When
fires eventually occwrred they were intense and difficult to control. Exclusion of fire, for
unusually long periods has the potential to alter the composition and structure of the native
flora. Those specms which rely upon fire for successfui regeneratmn will dlsappear or
decrease.

37. The major cause of fires since European settlement has been escapes from.
agricultural and pastoral burning off. Arson, power line failure, careless use of campfires
and forestry operations have also contributed to the problem. It has been estimated that
three and a half times as many bushfires occur now compared to pre-European times in
Aystralia.' Aithough most ‘man made fires are’ either accidental or the resuf{ of
carelessness, an mcreasmg propomon are. dehber&tely It E)y arsonists. '

38. The deliberate use of fire by land managers in natural areas falls into two categones
—- the controlled use of fire to reduce the amount of fuel and the use of firc to achieve
ecological objectives. The actual techniques used may be the same for both categories but
the aims are usuaily qu:te dxfferent :

Controi bumzng

39. “Inrecent years the most controversnai use of fire has been the practace of dehberate
burning. Fire has been widely used as a land management tool for many years and in more
recent times has been increasingly used to reduce fuels for fire protection purposes. All of
the State Forestry Authorities and some National Parks Services have control bummg
policies.

40. T‘he Western Australxa Forest Department was one of the first duthonues {0 use
broadscale control burning as a fire protection measure. Prior to 1953 they applied a fire.
exclusion policy in the prime jarrah (Eucalyptus marginata) forests. This scheme was
initially successful in reducing the number and size of destructive fires. However there
was a heavy baild up of fuels and bushfire control became more difficult because the fires
that did occur were more intense. The policy involved the establishment and periodic
burning of fire breaks but the Forest Department found this to be expensive and time
consuming. It was also the cause of numerous wildfires, They also found that, in the
absence of fire, jarrah forest fuels accumulated for thirty to forty years. The failure of the
exclusion policy was demonstrated by severe, widespread fires in 1949/50 and _in 1954 the
policy was changed to one of fuel reduction by prescribed -buming. -

41. The new policy provided for controlled burmng in order to reduce the accumulat:on
of fuels in those parts of the forests that had not been burnt for Jong periods. A Royal
Commission into serious fires in 1961 supported this policy. It was only in control burnt
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areas that the 1961 fires could be contained and considerable damage occurred over a
large area where the fuels had not been reduced.

42. The aim of fire protection control buming is to reduce the amount of fuel available
to the next fire. A number of factors influence fire behaviour but there are three elements
which are essential for a fire to occur — heat, oxygen and fuel. Of these, fuel has the most
important effect on fire intensity and behaviour. Tt is also the only factor that can be
manipulated to reduce bushfires. Fuel is provided by the vegetation and consists primarily
of dry grasses and leaves, twigs, barks and branches shed by trees and shrubs.

43, 'The thermal energy content in most vegetable matter is approximately 18 000
kilojoules per kilogram. For all practical ‘purposes this remains constant, and it is the
amount ‘of fuel burat which governs fire intensity. Fire control authorities therefore use
low intensity fires in the cooler months to reduce the amount of fuel that would be
available to fires occurring during the latter part of the year. Although fuel reduction can
be carried out by mechanical means, manual removal of fuel or grazing, control burning is
favoured as large areas can be fuel reduced relatlvely eas1ly and cheaply

44, Flreﬁghters usually face two types of fire:

* surface fires which consume surface litter, other loose debris on the ground and Iow
vegetation, and
= crown fires which run through canoples of trees as well as burning surface fuels.

Crown fires are the most difficult and dangerous fires to suppress, as they occur under
severe to extreme weather conditions and can travel at some distance in front of the
surface fire, throwing spot | fires before them. Crown fires can only develop where there is
a surface fire burning in at least 8 tonnes of available fine fuels per hectare.”
Consequently, fire control authorities seek to control the development of crown fires by
maintaining hazard reduction programs whzch w:il keep the fuef load below the level
critical for crown fire formation.

45. Control buming consumes the surface htter reducmg the levels of avaxlabie fine
fuel and consequently the fire intensity. Under ideal conditions, 80% of the fine fuel can
be bumt, but usually a reduction of 50--60% is achieved.’ The aim is nol 1o prevent fires
occurring but to reduce fire intensity and rate of spread and to prevent crown fires. The
effectiveness of a control burn depends on how much fuel is removed and the time that
- litter takes to re-accummulate and programs are usuaiiy based on a seven fo e:ght year
burning cycle. - : - S :

46. The criticism of control bufning ranged from the cautionary:

- frequent burning is potentially the most damaging factor for change . . (when the
Service app!ies fire i) . . attempts to mm;mise the damage by Ixmnmg fire frequency
through to the prohtbmve : _
‘.. . although expedient, control . .. buming should not be regarded as the ideal, or the only,
means of creating and maintaining a firebreak, as there are valid objections on both ecological
.and aesthetic grounds . . Broad area control burning should never be applied for protective
reasons, . .? : : L

47. ‘The alternate view is well summarised by:

: {n"a precise academically acceptable sensé the overail fong term effects of controlled
burning are not known . . . In a pragmatic sense however the fact is that fuel is the only major
factor governing fire inteénsity that can be manipulated by a practicable management measure
and onc moreover within which the effects are acceptable and very unlikely to be
irreversible . . . Management of fuel loading over broad areas is consequently held to be the
most indespensible of forest management tools . . . as a basis for the development of safe and
cost/effective firefighting in severe weather’.® ' ' '




Impact on soils and water resources

48. The impaci of control burning on soils depends on the frequency and intensity of the
fires. Control burns are usually of a lower intensity and have less effect than bushfires,
Both the New South Wales and the Victorian Forestry Commissions indicated that some
control burning induced minor changes to soil characteristics, ‘including microbiota
populations and nutrient status. These were shortlived and normal - levels were
re-established by natural processes. It also appeared that Eow mtenc:ty burnmg did not
have any marked effects on erosion processes. : :

49. A single low intensity burn is not generally regarded as a major threat to soil values
and the Victorian Soil Conservation Authority considers that the prudent use of control
‘burning may result in reduced amounts of erosion compared to bushfires,” The impact of
control burns depends on the timing and intensity of the burn, the soils and the vegetation.

50. " Poorly planned and executed control burning which involves moderate to high
mtens;ty fires and frequent bummg may repeatedly expose the soil and increase the risk of
erosion and damage. Many Australian forest soils are relatively old, shallow and infertile
and the rate of soil formation is slow. Therefore an increased incidence of fire presents a
serious threat to soils if it causes an increase in the rate ‘of soil loss '

51. The Committee accepts the view that the 1mpact of a smgie low intensity control
burn may not be significant but believes that there is need for some caution. This is
particularly so where relatively hot control burns are carried out and where they are likely
to be long term impacts due o the accumulation of effects over a long series of frequent
burns. The Committee agrees with the view expressed by the New South Wales Soil
Conservation Commiittee that the erosmn potent:ai of controi burns should be mcorporated
into ‘burning prescnptmns ®

52 Slmliar commcnts apply to the. 1mpact of control bummg on water TeSOurces. The
impact is normally not significant and water quality is not affected. However the changes
which may result from frequent, repeated burning should be taken into account and the
Eemg term effect on water yields should be assessed.

Impact on flora,

53.  The impact of control bummg on the ﬂora is a matter of consmierable concern and
debate. Most concern relates to the changes in fire frequency, intensity and seasonal
timing associated with controt burning. The fire control authorities apply fire at times,
frequencies and intensities which vary from those which occur in nature. The possible
deliterious impacts are: :

« the removal of fire- sensmve species by burning at a time mterval which is less than that
required to produce mature seeds;

» .the destruction of flowers and immature seeds by burmng at a time of year to which
.species are not adapted; or

« the failure of fires of a low intensity to stxmulate adequate seedlmg germmatton

54.  An increase in fire frequency can cause the local extinction of species which
regenerate from seeds carried by the mature plant. Such seeds lack dormancy and tend not
10 be stored in the soil. Fires stimulate the release of this seed which germinates as soon as
conditions of soil moisture and temperature are favourable. The seedlings then grow to
provide the next seed source. If a fire occurs before the seedlings reach maturlty and
produce new seed the species disappear from the area.

55. Hazard reduction burns are usually low intensity and may fail to stimulate the
germination of soil stored seeds. This effect has been observed in Western Australia
where previously abundant species have been teplaced. In the jarrah forests in the
south-west of Western Australia, control burn fires have not been hot enough to stimulate
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the germination of soil stored legume seeds. The prescribed fire regime has favoured those
species which regenerate from rootstocks and seeds stored on the plants.

56.  Control burning generally has more effect on understorey than tree species, although
any component of the vegetation can be affected. It has been found for-example that the
impact of frequent control burning in New South Wales reduces the amount and height of
shrub vegetation and that this effect lasts longer than the fuel reduction achieved by the
burns. The control burn will therefore have to be repeated before the vegetation fully
recovers. This suggests that there is likely to be long term changes to the shrub cover in
those areas included in control burn programs. Tree species can also be adversely affected
and it appears that in some areas changes to fire regimes can result in an increased
mczdence of the disease assoc:ated with the soil fungus Phymprhara CERAAMOM,

57. The impact of frequent control burning may be particularly severe in small isolated
areas of remnant bushland, such as urban reserves. These areas do not have the diversity
of species and range of habitats to allow them o thhstand repeated control burning and it
is Jess likely .that there will be sufficient areas left unburnt fo provide a base for
recolonisation. The effects of bummg in urban reserves around Sydney have been found
to include a decrease in the native shrub laycr and an increase in weed species. A well
documented case involves the Lane Cove Va]!y Banksza er:afoha WhiCh ‘has been
el:mmated by control bummg o

58. The effects of control bummg were not dlways descrnbecl as demmentai or serlous
Some authorities argued that in most cases the effects were less than those of wild fires
and that they were shortlived and minor in extent. In other cases it appears that even
though control burning is done primarily for fuel reduction it may have some beneficial
ecological effects. For examp[e studies in Western Australia showed that species
representatlon is higher in regularly burnt areas and studies in New South Wales suggest
that in some situations the growth of bIackbutt (E pzlularzs) is stlmulated by low mtens;ty
controlied burns.t

Impact on fauna

59. The effect of control burn fire regimes on the fauna will only be Slgmficam when
there is long term and permanent change to fauna habitats. Control burning aims to reduce
the level of fuel in the forest but this fuel is also the essential habitat of some small
mammals. Permanent changes to the fuel by repeated removal or by decreasing the
contribution rnade by the vegetat:on to the accumulatlon of fuel wnll alter the amma}s

habitats.

60. Studies in Western Australia have found that prescribed burning reduces the humber
of small mammals in the first year.”? However, recolonisation from unburnt areas begins
as the vegetation starts {o recover. Iminediately after a fire there is a dramatic fall in
population -numbers, due largely to predation on the burnt ground where cover and
protection is reduced. Population numbers then increase rapidly through breeding and
recolonisation from -unburnt -areas. There are exceptions — one ‘Western Australia
spec1es the mardo (Antechinus flavipes) has been shown to be ill- adapted to frequent fires
and is only found in long unbumnt areas.

61. -Similar results were found in Nadgee Nature Reserve New South Wales where the
populations of fauna reached high levels five to seven years after an apparently
devastating fire (see Figure 1)."* However a second fire in part of the Reserve allowed
researchers to conclude that a fire frequency of about ten to fifteen years is optimum but
more frequent fires may prevent populations building up. The impact of control burning
on animal populations appears to depend on the species involved. Frequent burning may
favour the larger, grazing species, such as wallabies and kangaroos but may be more
detrimental to smaller more specialised animals.
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Flgure 1 Changes in amma! popuiattons after a fire — Nadgee Nature Reserve

62 The season of burnmg appears io have mgmﬁcance to. fauna populauons Some
research indicates that cool season buming may disrupt the breedmg of some species and
that repeated burning may suppress population numbers. Other species which are slow to
regain pre-fire population levels are also adversely affected, particularly where the fires
are extensive and reduce the amount of unbumt bush!and where some mdmduals wouid
normally survive,

63. . Regular Iow mtensnty bummg can. also have a 31gn1ﬁcant lmpact on reptiies Some
of the larger species have low population densities and low reproductlon rates and their
numbers build up slowly after fire. One conclusion reported to the Commitee was that the
ability of reptile populations to recover from a fire depends on the availability of unburnt
vegetation to serve as a base for recolonisation, " Consequently a low intensity fire which
‘burns all of an’ area is more deleterlous than an mtense flre Wl’llCh leaves some parts
unburnt.

64. Less is known about the 1mpact of control bummg on msect and other mvertebrate
fauna that is dependant on the forest floor litter, Some information was available from the
Western Australia Forest Department which reported ‘that 8{}-90% of invértebrate
popufatlons in the upper soil and litter were k;iled by m:ld ﬁres but this was foilowed bya
rapzd mcrease as the vegetauon recovered L

The ecological cost of control burnmg

65.. 1t is inevitable that flres will continue to be & fedture of the Austrahan environment
and that from time to time, they will threaten and damage people’s property :and
wellbeing. In some areas a form of fuel reduction will therefore be necessary. In many
situations it appears that control burning is the only practical option open to fire control
authorities, There age other fuel reduction techniques available. These include. ysing
machinery to break down fuels, manual removal and grazing. However the Committee
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agrees with the view put forward by some fire control authorities that these techniques are
expensive and impractical in most situations and unsuitable for general application.

66. It is difficult to assess the overall ecological significance of control burning. It
involves changes to fire frequency, intensity and timing which are likely to have some
impacts on the biota but the seriousness of these impacts depends on a number of variables
particularly the timing of the burns. Most of the authorities that practlce control burning
reported that the effects were transitory and insignificant. This view was challenged by
environmental groups who were concerned about long term effects. The dlvergence of
opinion about the seriousness of these impacts highlights two matters:”

“» the need for considerable research into the effects of control burning {see chapter 5); and
« the need for caution and understanding in the planning and execution of control burmn_g
programs.

67. The Committee believes that whenever control burning is used as a fire m1t1gat10n
tool there should be a specific recognition that some costs are involved and that this
possibly includes environmental costs. All existing and proposed programs to modify fire
regimes need to be examined to determine, as far as is possible, what these environmental
costs are. Fire control and land management authorities need to review their programs to
determine if fire prescriptions can be modified to reduce the environmental impact. In
nature reserves and forests there is scope for land managers and fire controllers to apply
hazard reduction control buthing 'in a nore selective 'way to minimise damage.

68. It should also be recognised that control burning is a crude technique, particularly
where broad scale aerial ignition is used and therefore it may be difficult to predict the
environmental consequences of a particular burn. With aerial burning large areas can be lit
in a short period; however it ‘was pointed out by the New South Wales Nature
Conservation Society that the effect is not uniform over the area and some parts such ‘as
west-facing slopes and ridges will burn’ readily while other parts remain untouched by the
fire." In such cases the fuel reductmn may not be effectwe 50 the bum wzll have Eo be
repeated “at frequent ‘intervals. :

69. The effectiveness of a control burn depends on how much fuel is removed and the
length of time that fitter takes to re-accumulate. A conirol burn is consxdered successful if
forest litter is feduced to such an extent that fuel loads of eight tonnes per hectare will not
be re-established for at least five {0 ten years. Hazard reduction’ programs are de51gned to
prevent this re-accumulatlon and usual]y mvolve control bummg at mtervals of le‘;s than
eight years '

70, - It is the arca of fuel accumulatson rates that semous questmnmg of comrof bummg
has occured. Conservation organisations claim that fuel build-up rates occur at a greater
rate than previously thought and that critical levels can be reached w1thm three years of a
burn’ rather than a’ five to ten year perlod ' :

7L Some preliminary studles into litter accumuiatlcn rates conﬁrm that lltter qmckly
recovers pre-burn levels (see Fxgure PARY Consequentiy, in order to provuie effective fire
protection, rotation rates of control burning would have to increase, This may be neither
environmentally acceptable nor cost effective. This problem can be reduced if programs
inclading less frequent burning are applied. This would result in a mosaic of bumt,
unburnt and regenerating areas. Fuel levels in these areas will, however, have to be
carefuily monitored, otherwise the effectiveness of control bummg as a fzre controf
measure ‘will be lost. e :

72.  Fire management in conservation areas presents a different set of managemcnt
problems as fire is not always perceived as a threat to resources and in some cases can be
applied to achieve wildlife management objectives. National parks services of various
States agreed that control bumning for fuel reduction needs to be carried out in parts of
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Accumulated fuel (tha™)

reserves, particularly in peripheral areas adjacent to human settlements. Damage to
wildlife values may occur but the need to prowde fire protectlon to nelghbours and: park
users must take precedence, : :

73.

In nature reserves and forests there is scope fo_r land managers and fire controllers to

apply hazard reduction control burning in a more selective way. This includes buffer strip
burning and the creation (by frequent burning) of crown fire free zones. Both of these may
involve the loss of environmental values, however in small areas they may be more cost
effective and less damaging than broad scale control -burning.

4.

Once the possible impacts are recognised it becomes necessary to decide whether or

not it is appropriate to burn a particular area. The Committee believes that control burning
for bush fire control purposes should only be carried out where it coincides with
management plans which properly describe the areas to be burnt, the purpose of the burn
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and the prescriptions to be applied. This requires specific land use planning and the
assessment-of the strategic value of control burning. This finding may be difficult to apply
until the fire control and land management authorities catch -up -with the planning
backlogs. It may involve a considerable amount of field survey and monitoring. The
Commitice beheves that this work should be given prlorny to ensure that control burning
programs are, based on ratlona] and 1nf0rmed decnsmns and are carrled out only where
necessary. :

75. The approach advocated by the Commlttee should iead toa reducnon in broadsca]e
aerial control burning in remote areas..In locations far removed from inhabitated places or
from valued assets there may .be no economic justification for carrying out control
burning.. It would be more cffective and more environmentally acceptable to concentrate
protection works closer -to, the assets to be:protected. The Committee can see no
3ustlf1cat;0n for control burning where the only effect would be to reduce the mtensity of
bushfires in remote natural areas that are not commercmlly managed,

Manual fuel reduction in small reserves

76. Urban bushland reserves of the type found in and around Sydney usually contain
remnant vegetation types. They are more susceptible to damage by control burning and
their small size makes it less likely that sufficient areas will remain unburnt to allow
wildlife populations to quickly regain prefire numbers. The application of hazard
reduction control burning programs would have a comparatively more significant impact
in small urban conservation areas than in large reserves and forest areas. Situated as they
are in metropolitan areas these small conservation reserves represent a unique urban
environment whose aesthetic and cultural value needs to be reflected in their management.

77.  Alternative methods of hazard reduction need to be utilised where possible to
minimise disturbance to the environment. Selective land clearing to remove fuel by hand
to create firebreaks around reserves is one alternative. This technique is limited to small
areas of urban bushiand and is impractical and too expensive for other areas. This method
is labour intensive and, even in small areas, Town and Shire Councils are reluctant to
adopt it due to cost. Consequently they rely on either voluntary labour or funding from
community employment schemes. Local councils and bushfire authorities agree that the
method can provide effective fire protection but requires a great deal of community -
co-operation to initiate and maintain effective selective hand clearing programs. There is
also a need to introduce education and training programs when local authorities intend to
rely on volunteers. If the authorities use untrained volunteers there is a risk that substantial
damage may be done to the environment,

78. Hand clearing has also been criticised on envnronmentaE grounds. The clearing is
sclective and only removes smail plants. The Committee heard of one example where
large banksia were being retained but these were hikely fo decrease their seed production
as they aged.™ In this situation it is possible that this species would disappear from the
area if small immature plants are continually removed. Concern was also expressed about
the amount of nutrients which might be removed from an area by hand clearing.

79. The Committee concludes that hand clearing can be used for small urban reserves
where it may be preferable to burning. As with control burning, hand clearing operations
must be carefully planned and executed and should only be carried out where a real fire
protection benefit can be obtained. The Committee was concerned that fire prevention and
control authorities responsible for fires in urban reserves in northern Sydney were too

quick to dismiss altemnatives to burning and were too insistent that control burning should
be carried out. The Committee believes that in Sydney and elsewhere the need for control
burning in small reserves may have been overstated and that there i is scope for fire control
authorities to be ‘more flexible in their choice of strategies. This does not mean that fire
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should be totally excluded .and in some cases it.may be necessary 10 prescnbe ﬁre to
provnde the (.Ol‘idltl()ns necessary for the regeneranon of some spec:es ' :

The use of fire as a iand management' toel

80 The dehberate use of flre n natura] arcas 18 not always detr:mema! and flre can be
appiled to. acineve certain environmental objectwes Prescrlbmg bummg for ecologu:al
management can be used where the: mtent:on is ot L

e prov;de 2 dwersnty of age ciasses of - vegetat;on :
* provide “a:series of: successmnal stages -of* vegetatmn
. favour spemes,:commumtnes ‘and: hab:tats :
«.return areas to pre- European ‘conditions; or. S
. create condmons conducwe to- t.he retum of .ocally extmc__fspec:es

81 g The dehbemte apphcauon of fire could havc unforeseen eonsequences.and m:ght not
be ‘successful. ‘The Australian’ Conservation. Foundation tdentxfled three reqmrements
before env;ronmental fire. management should: be applleci :

. adequate sc1enuf1c data about the _.effects of flre on; natxve ecosystems :

+ total local fire suppression capabzluy, o that oniy prescribed fires' burn in the area

*acclrate’ weather prediction for spec:if:e areas L) that bummg prescrlptlons can be
accuratefy appi:ed_ ; Lo . :

82 “The Committee cons;ders that state of the art’ prescnptlon bummg does not meet
these requirements and ‘agrees with the: Australian Conservation Foundation ‘that the
general use of prescription burning fo mampulate hab:tats shouid net be apphed unt;i our
knowiedge and” technology improves. :

g83. Aithough the Comm:ttee does not generally support broad ‘scale bummg for
environmental Ob_]f.‘.Ctl\"eS until we know more about the ecofogicat consequences, it does
believe that: there are 'some cases where limited bummg appears justified on the basis of
the information so far avallable For exampie ‘the Tasmanian National Parks and Wildlife
Serv;ce ‘stated -that some form of managed- ﬁrmg of: vegetation ‘may be neeessary ‘o
conserve the: hab:tat suited to the endangered orange- -bellied’ parrot. . This spemes feeds on
sedge!dncl -heaths: ‘which has survived unburnt for three to fifteen’ years. Fifteen' years after
a firé the. vegetat:on hécomes, unsuitabEe Deliberate bummg may be: }ustafled o preserve
this 'peeies : which now has ¥ breedmg populat;o 1-0f oniy 170 mdlwdud}s
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Nadgee Nature Reserve, N.S.W.; five years after the ﬁré ~— now a habitat favourable for.aii
mammals. (CSIRQ Division of Wildlife and Rangelands Research). : )
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CHAPTER 3

Bushfire Prevention and Suppression

84. Fire controllers are faced with a limited range of techniques and equipment which
they can use against bushfire. The options are further constrained by environmental
factors including weather, fuels, topography and access. Their over-riding responsibility
is 10 protect life and property and there is often little time available to make decisions and
take action. ¥t was therefore not surprising to find that the bushfire control authorities do
not give high priority to environment protection during fire suppressmn operations. The
Committee considers that the potential for protection and suppre%snon measures to cause
environmental damage shouid be :dent;fled and taken m HY cons;deranon by the
authorities.

Measures taken before a fire

85, While fires of the size and mtenstty exper;enced on Ash Wednesday are rare
occurrences, threats to human life and property occur in some regions every three to five
years, Consequently, bushfire fighting organisations must continually carry out measures
which will assist in the control of wildfire and the protection of life and property. The
commonly used fire control measures are control burning {discussed in Chapter 2), cutting
firebreaks (to isolate outbreaks of wildfire), and bu:idmg fire trails ({o facilitate access to
fire prone and strategic areas). R .

86. -Permanent fire breaks are established by fire controi authont:es o make a break in
the fuel. They exist either as fuel reduced zones — created by mowing, grazing or
burning, or as strips graded down to mineral earth. Fire trails are usually constructed to.
provide access and facilitate fire suppression operations. They can also act as a barrier to
the spread of fires under moderate conditions. Fire breaks are wider than trails and are
constructed to specifically stop or reduce the rate of spread of fires. The effectiveness of
fire breaks in stopping high intensity wildfire is limited by the ability of such fires to throw
fire brands over long distances. H_owever_,:firebrea_kes can be used to contain fires by
allowing access, forming the basis of fire line construction and backburning and providing
refuge and escape routes for fire fighting crews. Under most conditions they are effective
in reducing the fire’s rate of spread and provnde buehflre f;ghtcrs with an opportumty 0
contain a fire.”

87. Fire breaks and trails can have severe tocalised 1mpacts on the envxronmem
especially if constructed poorly. The chief impacts are increased erosion and siltation of
streams, access for weeds, pest animals and plant diseases. A secondary effect
specifically related to fire trails is the greater human access to remote areas, This increases
the fire hazard through the increased possibility of deliberate or accidental ignition.

88, The Australian Conservation Foundation argued that the provision of fire trails
should be minimised wherever possible and stated that trails should be rare in national
parks and compietely abeent in demgnated wddemess areas.' The Commxttee partly agrees

protecl life. and property This means that trails will have to be placed in national parks to
provide access and protection around recreation areas and to prevent fires. from escaping
from reserves and burning nelghbourmg property.

89. The New South Wales National Parks and Wl]dllff: Service told the Committee that
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they consider that all bushfires have the potential to spread from areas under its control
and threaten life and property.® The Service therefore accepts that some fire trails will
have to be constructed but that the sub%equem environmental impact must be carefully
assessed. The Committee supports this view.

90. The Committee also believes that there are areas such as nawral parts of parks and.
reserves remote from other assels where trail construction 1S unnecessary and the
advantages of access are outweighed by the disadvaniages. The New South Wales
National Parks and Wildlife Service cited a survey in one National Park which revealed
that nine out of every ten fires started from the edge of trails.* The Service stated that a
lack of trails was not a dlsadvantage and that other methods could be employed in national
parks. These mciuded usmg hehcopters to- attack the fire, to start backburns and 10 pmwde
access. :

91. The Soil Conservation Service of NSW presented a detalled submlselon to the
Committee outlining guidelines for the plannmg, construction and maintenance of trails.
These guidelines were designed to minimise disturbance caused by fire trail construction.
They show that it is possible, at a cost, to construct permanent trails giving due regard to
the environment. Regular maintenance programs of these trails and equipment to
construct the trails should include provision for the control of exotic weed infestation and
measures -to eradicate ‘the transport of plant diseases on earthmoving equipment.

92. The Committee considers that fire breaks should only be used in conservation areas
where the environmental impacts have been assessed as acceptable. An alternative fire
break ‘which minimises environmental impact can be created by thinning the overstorey
vegetation and regularly slashing the understorey. In a eucalypt forest this is unlikely to
stop a major forest fire but can provide a refuge or base for backburning and can be
quickly converted to a more substantial break than untreated forest. Grazing is another
option for fuel reducuon of fire breaks but is not suited to conservation areas.

Measures taken after a fire GCCUrs

93. Fite behavmur is dependent on fuel condltlons and the weather and it is these
conditions, along. w;th ACCEeSS, topography, available resources and delays in detection
which determine the ease and effectiveness of fire suppression methods. Severai methods
are_available and the choice of tactics . is dependem on fire intensity and weather
conditions. Direct attack on the fire’ front usually cannot hold a fire of greater intensity
than 3000 kilowatts per metre, whﬂe extreme condmom can produce fires up ¢ 0 60 000
kilowatts per metre.*

94. Indry summer months the extreme ]evei of mtensxty can be reached shortly af{er a
fire breaks out. Therefore direct attack has to be effectively mounted soon after the fire
starts if it is to be successful If a successful direct attack on the flame front cannot be
made then the authorities have to use indirect tactics. The objective of indirect fire attack
is to estabhsh fire breaks that will either stop the spread of the fire or which can be used
for backbummg In some cases bacicbummg is, done from pre~ex;scmg permanent fire
trails.

95. In high to extreme ﬁre danger periods, uniess the detectlon and suppressmn of
outbreaks of fires are immediate, indirect methods of fire ftghtmg are the most frequently
used techniques. This often involves using earth moving machinery to construct
temporary fire trails and to remove debris and fuel from permanent trails. Durmg fire
suppression operations there is insufficient time and equipment to follow proper
construction techniques and to repalr damage Therefore the environmental impact can be
quite severe, but can be overlooked in the aftermath of an apparently devastating wildfire.
Often after fires these hastily constructed trails are left, or become de facto fire trails,
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resulting in severe erosion. Bulldozers create severe soil disturbance which can lead to
erosion. Trails made by hand tools have a more limited impact but the trails cut down to
the soil are usually aligned straight up hillsides. This can also result in erosion.

96. The Committee believes that temporary trails should be closed and revegetated as
soon as possible after a fire to minimise erosion. Alternatively work could be done to
bring the trails to proper construction standards. The cost of such operations should be
regarded as a normal part of the fire suppression operation.

97. The Committee also believes that the availability of new technology, particularly
aerial fire fighting shounid reduce the need to construct temporary trails. The new methods
may not replace traditional techniques but they do deserve more consideration and
evaluation.

98. It was suggested to the Committee that it.is not always necessary to attempt to
contain wildfires. This is where the fire is predicted (with some certainty) to burn in a
-manner commensurate with a prescribed burn or where the fire is only going to burn in
remote areas and not threaten life or cause damage to property or the environment and the
fire can be considered to be part of the natural environment.

99. In some cases the potential for a fire to damage the environment will be low and
there may be no threat to life and assets. I so it would be acceptable to allow the fire to
run ifs natural course. The Committee believes that there is scope for the authorities to
pause before sending fire fighters into remote areas to suppress bushfires. The New South’
Wales National Parks and Wildlife Service have tried a technigue they call herding. This’
is an alternative to suppressing fires that are ecologically acceptable and invovles
redirecting the course of the fire by deliberately burning out areas in its path. The aim is to
prevent the fire from entering areas where it could do damage. The Committee considers
‘this to be a useful technique that may help achieve environmental objectives while also
reducing the risk to fire fighters. It obviously needs to be applied with caution and only in
those situations where it is reasonably certain that it is safe.

Endnotes

. Transcript, p. 573.
. Transcript, p. 926.
. Transeript, p. 954.
. Transcript, p. 855.
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CHAPTER 4

Bushfire Protection and Commumty
Preparedness :

Introduction

100. The history of bushflres mn Austraha has shown that extenswe damage to property,
injury and toss of life will result unless communities and land 'managers take appropriate
measures (o mltlgate the threat from fire. Community protection involves more than fire
prevennon and suppression. 1t includes incorporating fire safety measures into building
construction and siting gmdehnes coupied with land use control and dnsaster planning.

101 In the course of its inspections the Commmee was concemed to see people in fire
devastated areas bualdmg virtual replicas of their destroyed houses without any apparent
regard for fire protection, Sam:lariy, new subdivisions in fire prone areas such as the
Adelaide Hills, Blue Mountains and Dandenong Ranges contained a distressingly high
nummber of homes which would have little chance of surviving a fire because they appeared
to have been constructed without basic fire protection measures, This indicates that the
majority of land developers and owners are either ignorant of the fire risks or believe that
the responssb;hty for bushfire protect;on lies completely with fire fighting authorities.
There is also a believe that preventatwe measures such as control burning camed out by
the authorities can ennrely overcome the ‘bushfire problem

102.  The New South Wales National Parks and Wildlife Service pomted out that broad
area control burning programs will not_provide pmtecuon to urban areas in severe fire
weather. They stressed that relying on fuel reduction in remote bushiand areas to protect
urban areas can .be disastrous particularly when adequate protection measures are not
undertaken in and adjacent to arcas where people live.

Land use

103, Proper iand use piannmg can COl’itrlbUEC to bash ﬁre protectlon by ensuring that
assets are not placed in hlgh risk areas. Land use control and regulation of subdivision
Jocation and design can minimize the fare risk. To date fire protection considerations have
had limited priority.in community. deveiopment pians This -has resulted ‘in poorly
designed subdivisions with limited access in hlgh fire risk areas.

104, The Commlttce saw examples of i mapproprlate subdmsmn desngn throughout high
fire risk aress, consisting of residential allotments in heavily forested and steep, land. In
many cases houses were sited in the midst of thick bush with vegetatlon growing right up
to the buildings. The Committee heard that 20 000 allotments in the Dandenongs, Upper
Yarra and Pakenham dISII‘iCtS of Vlctona were in subdivisions which the authorities would
now probably classify as inappropriate because of the high fire risk, and in the Warrmgah
area north of Sydney the Commlttee saw new subdsv:smn developmem that was sned in
very high risk areas.'

105. ~ That such development exists and is continuing reflects the low priority 'g'wen to
fire protection considerations in land management planning. Fire control officers
generally agree that land use management which incorporates fire protection measures
could significantly reduce the impact of bushfires and should be given h:gher priority.

106. The Committee strongly believes that State and local govemment authorities must
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apply land use planning measures which include controls over the design and siting of
individual houses and zoning mechanisms to either prohibit development or reduce
potential development densitites in high bushfire prone areas. This should involve
stringent controls over new subdivisions, restructuring of old dnd mappropnate
subdivisions and restrictions on :block ‘size and ‘unit' development.

107. In relation to subdivisions there are two options available fo Ehese authorlt:es “The
first is to stop or modify further development and to acquire areas proposed for
development. The Committee considers that it would be impractical and too costly to
resume fand where substantial improvements have been made and does not-consider this
an option, but undeveloped fire prone land should be resumed where it is proposed for
residential subdavzsaon The V:ctorzan Governmem has aiready repurchased a number of
alEotments in the Dandenongs area o

108. The second optlon is 10, restructure allotments and redes:gn subdmsmns to reduce
housmg density, improve the s:tmg of buildings_and improve access. In Victoria some
progress has also been made in the identification of subdivisions that need redeslgnmg
The Shire of Upper Yarra devekopcd a subdivision restructure program that aims to lower
the ‘potential housing density to acceptable leveEs baseci o1 land charactcnsncs mciudmg
bushfife risk. The Shire considers that the program was a compr0m1se between' the
existing, unsatisfactory situation and proper orderly pIannmg for the area and it recognises
that one of the problems is the nghts of the owners who acqulred }and m the expectaﬂon of
bemg able’ o deve!op it : :

109, . The Shlre of Upper Yarra unsuccessquEy tried to get a six month prohlbmon on
deveiopment in fire prone areas to enable studies to be undertaken on the future of the
unsuitable subdivisions but was unsuccessful,> The situation in the Shire is typical of fire
prone areas elsewhere in Australia. The Commmee believes that State and Local
Governmems throughout “Australia over many years have been ‘markedly reluctant,
unwilling or unable to take firm action in respect of land use planning and development
controls. There is a lack of comprehenswe planning and regulation spen:lfzcaliy related to
bhushfires and responsibility for the prevention and removal of hazards in semi-urban areas
is fragmented.

110. The Committee is concerned that the adcquacy of land use planning was not
properly considered in the post Ash Wednesday reviews of the Stdtes dzqaster responses
It therefore strongly Tecommends- that: : i

the Minister for Territories and Local Government req'ueSt the Local
Government Ministers’ Conference to review the adecguacy of exxstmg [and use
“and land use p]annmg as it reiates to’ bushfire mltlgatlon

111. Land use on crown Iands ad_;acem to resndennai subdmsmns also needs 1o be
reviewed to :dentlfy pctenual buffer zones and to ensure that the land use does not
conlrlbute to the 1nc1dence or severity of bushfires. The siting and management of open
spaces such as golf courses and playing fields shouid be done in a way to form effective
fire breaks, and roads should be located to maxamkse ‘access and to also act as breaks.
Counc:ib and ‘State Governments should also ensure that recreanonai actwlties such as
pu:mcmg dnd campmg are iocated dway from hazardous areas.

112, Rational plans will oniy be devised if the authorities have adequate mformatlon
about the fire risk of the areas in question. The CSIRO has fand use planning techniques
which mcorporate bushfire hazard mapping and most-of the States are developing some
form .of mapping and zoning but this has nof yet been widely -used. The :type of
mformatlon that wou!d flow.from hazard mapping is required for the State Governments
to 1dent1fy the areas where special programs such as land resumption should be carried
out.
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o Stoney Creek Upper Beaconsﬁcld foilowmg

~Ash Wednesday fires. Note heavily eroded
creek beds, sedimentation in the creek and
“absence of any ground cover to prevent further
: _erosion. .(Dan_denong Valiey Authoﬁty)_

_ .:Stor_iéy' .Cré:ek,'_Uppér _E_»Ieécqﬁ_é_ﬁ_é.id'.' _

113, "The Commlttee concludes that hazard assessment and: mapping should be carried
out by State and Local Government Authorities for all bush fire prone areas. This mapping
should then be‘used as a basis for the definition of land use zones where bush'fire sensitive
activities are restricted or prohibited and where ‘special regulations should apply.

Hﬂﬂsmg design

:114 Durmg 1ts mspectmm of the Bive Meumams the Dandenongs anci Mr Lofty
Ranges the Committee saw numerous examples of houses that, for bushflre protection,
“were poorly designed and badly sited — in some cases virtually built on the ashes or
similar houses that were destroyed by fire. The Committee, for example viewed with great
concern a house built on a steep slope surrounded by thick bush which was construcied
after the Ash Wednesday fires in compIete disregard of the 1nev1tabie fare whnch w:EI
someday consume if, : : : S

115." ‘During bushfires most damage to houses is caused by embers’ lodg;ng in opénings
and cracks int the house and gaining entrance through eaves, under tiles and in gaps around
doors and windows. Burning embers can be present for up to 12 hours after a bushfire
passes. It -is obvious that housing-with no protection: against ember attack will be of
considerable risk. The principles for building in fire prone areas have been known:for
many vears, as a result of post fire surveys .undertaken by organisations such as the
CSIRO and country fire fighting authorities in each state. The earliest survey was carried
out by the CSIRO in 1944 following the Beaumaris fire. It is significant that despite such
surveys, there is little evidence of their recommendations being followed.
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116. Local councils have been reluctant either to pass new regulations or enforce
existing legislation concerning building codes, claiming ‘that there ‘would be public
opposition to such controls. Some Shires, for example the Sherbrooke SEnre adopted
.policies and guidelines on de51gn and sxtmg of houc‘.es in hxgh bushf:re nsk areas but have
ot enforced them.: S S : :

7. lt is d:fﬁcult ta de!meate bushflre rlsk areas due 10 the random nature of the
outbreak’ of ‘fire.- However ‘thefe 'have been other situations  where 'the - “public, the
authorities, the bulldsng mdustry and the scientific’ commumty have recogmsed a ‘hazard
and - worked 1o .achieve -a' measure of. protect:on by changmg bmldmg standards - (for
'exampie ‘the ‘response made to the cyclone threat).-Fire hazard mapping, as discussed in
“the precedmg section” would allow -authorities to 1dent1fy Aareas were extra control would
'have to be. apphed The: Commtttee believes that bushfires are an inevitable risk 'in some
"pans of ‘Australia and those people who choose o hve m a ﬁre prone_locallty must take
some responsiblhty for protectmg thelr own: propeny i

_118 “The: Committee is- concernecl that efforts made to modzfy buildmg cies:gn
f-techmques and materials - after fires” have been neglected. ‘despite “the - amount ~of
-information available and: the repeated number ‘of ‘fires.. The Committee, beheves that 2
_'program of planned reconstruction similar to that following: Cyclone vaey shou]d have
-been 1mplememed for. the rebuzldmg after Ash Wednesday, _but it now appears too late

'li9 The" mformation that was: avaliable to peopie who were rebuilding was 1argely
1gnored This was partly because they.wanted to rebuild’ qulckly and: partly because ol ‘the
‘costof. mcorporatmg better design féatures. However in view of the increasing popularity
of semi-rural developments and subdivisions in bushland areas, and the destruction which
can be caused by fires, the Committee believes that stricter control needs to be exercised
through local’ counc1ls over the smng and fire protection measure which should be
incorporated into future housmg design and construction.

[20. The measures which people can take to protect their houses have been known for a-
long time and recent events have widened our knowledge. Although information and
advice has been widely disseminated by the authorities the Committee saw no evidence
that any of the authorities had formally adopted or endorsed a particular bushfire
protection ;standard. The Committee considers that formal adoption of some building
principles might help overcome the opposition and ignorance which characterised the
rebuilding in Victoria and South Australia after Ash Wednesday. The Committee
recommends that: . -
the Minister for Housing and Construction reguest the Housmg Ministers’
Conference to consxder adoptmg and pubhcnsmg a housmg bushﬁre protection
standard.

Incentives and persuasmn

12}, It was suggested that it would cost an extra $3000 to $10 000 for peop!e to include
specific bushfire protection measures in their houses.” This is a significant cost when
people are building but the failure to incorporate protection can result in much greater
costs to the individuals and society if the house is again threatened by fire.

122. It was outlined to the Commitiee that incentives and penalties would encourage
Jindividual landowners to take fire protection meausres or to avoid building in fire prone
areas. These are the use of taxation and insurance provisions. Taxation concessions could
be given for capital expenditure which improved the bushfire resistance of houses and
farm buildings. These might take the form -of deductions of taxable income for
expenditure on certain construction. materials or on equipment such as fire extinguishers,
State Government could offer grants or low interest rate ‘loans to cover the cost of
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Encorporating fire protection measures. Insurance premiums could be adjusted so that
houses butlt in certain fire prone areas would be subject to higher premium payments.
Likewise, there could be reduced premiums for owners who constructed houses which
were bushfire resistant or who maintained their properties free of undergrowth and forest
litter.

123, There are a very large numbcr of factors wh:ch aﬁect the degree of f:re rlsk of a
pamcuiar property mcludmg ' .

. the amount of litter on the floor and the type. of vegeiaiion of the nearby bushtand

« the slope of the land;

* construction factors such as the sealmg of the roof and the Lmder ﬂoor space and the
exposure of window frames;’ '

* the amount of rubbish and flammable material stored around the house

« the ease of access of fire fighters, and '

« the type of precautions taken by ‘the land holder.

For any particular building these factors are difficult to evaluate particularly as some of
them change from time to time. Furthermore, it is the combination of the various factors
which is important in determining the degree of exposure to danger in any particular case.
124, - Ttis difficult to identify any 'rf;ajor items which would be appropriate to relate to an
insurance scheme or taxation provision. “The measures which could attract a rebate would
need to be assessed by skilled inspectors, and the cost of undertaking this at frequent
intervals would be quite significant and would have to be borie by policy holders
generally, or by taxpayers. This would tend to make any taxation or insurance incentive
scheme impractical at the present time. The insurance industry-itself does not support
proposals for variable ‘fire - insurance .premiums depending on -location and fire risk.
125, The actual insurance premium reductions which could be achieved may be too
small to provide an incentive for householders to undertake the necessary improvements
to qualify for a reduction. The majority of policy holders are unlikely to be able to take
advantage of reduced rates because the houses are entirely unsuited. Similarly the
effectiveness of tax provisions might also be limited and it may be difficult to define
where concessions should apply. The authorities will ‘have to rely on regulation and
legisiation, supported by public education, to persuade peopte to make their houses safer
and easier to protect. The Committee considers that State and Local Governments will
need to take a stronger, more interventionist attitude to this problem and require
householders to take bushfire protection measures in much the same way as the authorities
enforce public health and building safety codes.

126. It was suggested that the problem of under insurance could be overcome by
compulsory insurance schemes. One of the arguments in favour of compulsory insurance
is that at present a proportion of insurance premiums are used to offset the costs of the fire
brigades. People who fail to pay insurance obtain the benefit of fire brigades but do not
contribute to the cost. In the Committee’s view this represents an unfair penalty on those
people who are prudent enough to take out insurance.

127. The Committee believes that there may be difficulties in identifying the
land-owners who should be required to take out insurance and does not believe that
compulsory insurance schemes would be effective. However the Committee does consider
that there is a need to spread the cost of supporting fire brigades across the community.
This would involve the introduction of a tax at the local government level which could be
included with land taxes. This would replace the fire brigade levy component of insurance
premiums This will lead to a reduction in the cost of insurance and should result in an
increase in the proportion of land-holders who take out policies. The Committee therefore
recommends that:
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The State Ministers responsibie for Locai Government and for Fire Services in
consultation with the Australian Insurance Industry Council, review the
funding of rural fire brigades with a view to finding more eqmtabie
arrangements than insurance premium lev:es.

Dssaster plannmg

128. The Commlttee d;d not review the adequacy of emstmg bushfxrc dxsaster plam and
considers that this has already been done in the States affected by the Ash Wednesday‘
fires. However it was stressed to the Committee on a number of occasions that the major
problems facing communities durmg life-threatening fire emergem:les were .

» the lack of adequate warning time of an approachmg fire;
» the confusion surrounding the progress, position and direction of a firg; and _
» the uncertainty of safe evacuation routes and the madequacy of safe evacuation centres

These matters do not generally receive enough :attention in disaster planning.

129. - Resolution of :these ;problems ‘lies in the -provision .of an adequate fire warning
system, such as the use of a specified radio station to broadcast regular fire bulletins and
the designation of fire safe areas and evacuation centres. The management and protection
of people in bushfire disaster situations requires the rapid interpretation and dissemination
of considerble amounts of information. The Committee considers that this is an area
where Councils and disaster authorities could more closely co-operate in the deveiopmem
of computer-based data systems. : .

130. - The Committee recognises that these dlsaster medqures would only be needed in

:extreme emergencies, and that in most instances the need to resort to evacuation does not
-exist. The Committee believes that if adequate fire prevention measures are taken and
individuals are educated -to know. what to expect and what to do if a fire is approaching
then the loss of life and property damage will be greatly reduced The Committee believes
however, that .in. heavily populated bushiand .areas, such as the. Ade[aide Hills, Blue
Mountains and Dandenong Ranges, fire disaster planning is needed to protect hves and
prevent unco-ordinated mass evacuation which hampers the efforts of fire fighting crews.
The major factor limiting the success of such planning is community awareness. This is
discussed .in more detail in Chapter Five. '

Endnotes

. “Transcript, p. 928.
2 Transcript, p. 1239.
3. -Shire of Upper Yarra, submission. .
4. Transcript, p. 1514,
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CHAPTER $
Information, Education and Training

Public eductlon

131. The various bushﬁre control authorlties in each State produce edueau(mai mdterldl
aimed at mformmg, edueatmg and trammg the general publlc Thls mformanon has three
purposes: ' . . _
« to educate the publlc about the dangers of bushflres and dlscourage lllega] and careiess :
fire lighting; .
= to advise the public of the appropnate acuon to take in a bushﬁre and :
* to inform the public about fire management practice and outlme fire control polxcxes in
relation to.contentious issues such as the use of . control bummg

132, The Committee found that an abundant amount of information was available but it
was generally ignored by the public: Essential knowledge concerning survival in-a
bushtire, protecting houses and _property and the regulations about fire control has been
widely dlsmbuted and every major fire is followed by a small flurry of new pubiicatlons
Despite these effort_s there is little public awareness of the fire threat and a_ct:_on_ which
should be taken to reduce the threat. This problem is particularly significant in bushland
suburbs, where thick understorey and heavy litter build up aré retained in close prox1m1ty
to ‘houses, ‘and overhanging trees -drop leaves on roofs. o :

133, 'The failure of public education campaigns’ can be seen in the area of flre
prevention. The proportion of bushfires which originate from arson or carelessness is
steadily rising, causing serious concern among firefighting authorities. ‘A chief concern is
that this increase ‘is Occurrmg desplte -extensive summer pubhc:ty campalgns axmed at
preventing fires. . z SETREEE KR L

134, The failure of the public to 1mp]ement known procedures for reducmg the loss of.
life and damage to property during the 1982/83 bushfire season is another example of the.
lack of success of edacation campaigns. The South Australian authorities submitted that
the deaths and destruction of the Ash Wednesday fires showed that the s1mple rules of
property .protection and. personal survival -had not.been followed, .or in many cases
understood. The deaths of people in and around vehicles illustrated the inability of the
community fo absorb the procedures for survwai in the form that th1s mfoxmatlon is
currently’ presented '

135, . The Commlttee found that the pubhc edueatlon mdterlal contamed a c]ear and
accurate message and that it had been widely distributed. Therefore it was not easy to see
why the community had not taken heed of the authontles messages, One possxbie reason
is that the type of information provided does not cover those areas, which the pubhc
considers relevant to their particular needs. :

136. -Submissions made by the public %tressed the need for mformatlon about Eocaf
disaster procedures. It was clear that the type of information required included matters
such as when to evacuate houses and where to assemble, the local disaster authorites and-
personnel, who to report to for directions and where to get reliable information about the
progress of the fire. The Committee does not advocate evacuation of able bodied people as
the standard response to bushfires and believes that it may be counter productive.
However it appears that many people are unlikely fo take the advice about staying in the
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home until the fire passes and there are some people who should not stay, including the
frail, aged and young. Therefore the Commitiee considers that the information about
disaster procedures, including evacuation, should be made available at a local level.

137.  Another possible reason for the failure of publicity campaigns is the reliance on the
distribution of printed material on a large scale. It was suggested that programs be
developed which made more use of audio-visual material and that there was a need to
involve people in field days or displays and lectures at the local level. These types of
activities would require the fire control authorities to improve the skiils and resources of
their education officers and to make more use of public education s*peczahsts

138, Each of the different authorltles in each of the States 1ndependent1y pubhshes its
own literature, The Committee saw no evidence to suggest that this material was
contradictory or deficient but believes that it is likely that a more sustained and efficient
program could be undertaken if activity was centralised and co-ordinated. A considerable
effort dealing with disaster planning at the local community level would stiil be required
to supplement the standard State-wide material. The Commonwealth could assist by
conducting or sponsoring gcneraE campaigns which provide information which has
general application nationally. The Commonwealth could also make resources available
to assist the States to carry out their own programs to deliver matenal that is apphcab]e at
the local Ieveis ‘The Commitiee recommends that: . . :

The Department c}f Home Affairs and Envnronment co-operate with State
Departments to develop a national awareness campaign dealing with bushfire
_survival, bualdmg protectmn, f’ ire preventmn and the role s}f fire m the
" Australian env:ronment

As part of this campaign the Department should also undenake research to ﬁnd out why
past campaigns have failed and to 1dent1fy ways of ensurmg that future publlcxty is more
effective. R .

139. -Some public education materla! should be produced ina form which is smtabie for
use in the schools, The development of appropriate educational programs directed at
higher levels of secondary education are regarded as particularly effective -as ‘these
students represent the most receptwe and potentxally influential sector of the community.
The . Committee recomends that: . :

the Commonwealth Department uf Educat:on and Youth Atfau-s assist State
Departments and authorities to" develop video programs and education kits’
ccncermng bushfire toplcs whlch would be sultabie at semor secendary Tevels,

140. . A number of conservation bUdleS repoﬂed that there was a fieed to expand the
public’s awareness about bushfires to include a consideration of the ecological role of fire.
The most common attitude is to regard fire as somethmg which is intrinsically bad and
potentially damaging In an ecological sense this is not always the case and there are
situations where it is acceptable to allow a fire to run its course. The Committee was told
about anti-conservation reaction after the Ash Wednesday fires and considers that this
type of attitude is a major obstacle to the adoption of proper firé protection measures. The
Comumittee considers it is important that the public, particularly those living in fire risk
areas, appreaciate “that fire is a part of the Australian environment, has a positive
ecological role and that it is inevitable that bushfires will occur. Measures which should
be taken to protect people and property need to be stressed rather than tota] reliance on
hazard reduction measures in bush land areas which may have serious adverse biological
impacts. The Committee believes that the ecological role of fire and its place in the natural
Australian environment should be strongly emphasised in all the educatmn matenal
produced by the bushfire control authorities,
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Professional training and education

141,  The quality and amount of trammg and education given to the people mvoived m
bushfire prevention and suppression is grossly inadequate. Most of these people are
‘part-timers’ who have other professional and technical duties or are vo!unteers Very few
are full- time professionals with specialised training.

142.. The Australian community .relies on professmnally tramed foresters to pmwde
much of the directlcn in bushfire prevention and suppression. Their fire protection duties
extend beyond the 1mmedi_ate needs of commercial forestry. The New South Wales
Forestry Commission told the Committee that it plays a de facto role as a public fire
supprcssum agency and is regularly called vpon not only to provide fire fighting services
in the community i mterest but also to co- ordmate and contro! other authorlties durmg Earge
scale fire emergenmes

143,  There are two temary mstltutlons which train foresters in Austraha ‘These are at
the Australian National Umversny and the Umversﬂy of Melbourne. At both these
institutions little attention is given to bushfire management. Ne:ther Umversﬁy employs
permanent tenured staff to teach fire protection and suppression. The new syllabus from
the Forestry . Department of the Australian National University does not provide for
classroom teaching at fire science and appears to offer only limited exposure during a
short permd of field teaching. The pracncal training in fire prevention and suppression at
the Australian National Umvcrszty is insufficient and it does not reflect the important role
that foresters play in community ﬁre protectmn

144. - The Committee considers that the prowsron of tenured fire science teaching
spec:ahsts and specific theoretical and practlcai teaching are essential. Given the staffing
formula which apply at the Umversmes the Committee notes that this would only occur if-
special dedlcated fundmg was provided. Accordmgly, the Committee recommends that

« the Minister for Education and. Youth Affairs request the Commonwealth
- 'Tertiary Education Commission to review the teaching of bushﬁre science in
. tertiary forestry and land management courses. - :

The Committee expects that this review would be carried out in consultation with the
Commonwealth Departments of Prlmary Industry and Home Affau‘s and Environment.

14_5_.' The Commtttee further recommends that

“+ the Mmtster for Pmmary Industry request the Austrahaﬂ kosestry Council to
consider establishing a special fund to assist the universities to teach and carry
out research in bushfire science.

146. Parts of the Australian National University’s forestry course deal with fire ecology
and the environmental role of fire. However, this is an area where the Committee found
considerable debate and disagreement, particuiarly in regard to issues such as control
burning. There has been disagreement and varied interpretation about theoretical concepts
and research results. There is a need for a definitive fire ecology textbook containing
Australian information to serve as a basic reference and to put the evidence and arguments
in a balanced way. Therefore the Committee recommends that:

+ an authoritative Awpstralian fire ecology textbook be commissioned by the
Commernwealth Government through the CSIRO for tertiary education

purposes.
This book would complement the text on Bushfires in Australia pubiished by the
Commonwealth Government and the CSIRO in 1978.° :

147. 'The Committee believes that the volunteer rural brigades make a very significant
and in many instances an essential contribution to the welfare of the Australian
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community. Their effectiveness and efficiency depends on the strength of community
support and involvement.

148. Bushﬂre control authontles carry out therr own in- house trdmmg programs to
instruct fire controllers and fire crews in the operation of equ1pment and the carrying out
of fire suppression operations. This type of training is essential, pdrtrculdrly where the
authorities rely on volunteers and staff who only work part-time on bushfire matters.
These people do not normally receive any other outside training which qualifies them for
this task. New South Wales for example has 140 Shires involved in fire prevention and
control and a mgnlﬁcant number of these employ fu]i time control offrcers who are
wrthout forrnal training.”

149. The ‘Tasmanian Nasronai Parks and erd!;fe Serv:ce expressed concem that
training programs for employees and volunteers recruited for bush fire work was limited
to ‘the use of pumps and radios and fighting of going fires’ and that there is insufficient
attention to fire preventron and environmental protection.* The Committee believes that
the breadth of training given to bushfire crews should be broader, particularly for senior
officers, Some of this trammg needs to concentrate on fire ﬁghtmg technigues and must
necessarily be carried out in the field at a local level. Most States have established courses
to deal with this part of the ‘training need. There is also a néed for education programs
Wthh cover matters such as planning and orgamsatron fire preventlon baslc fire physics
and fire behaviour, environmental ‘ecology, safety and’ educational ‘techniques. These
could be taught by professional teachers at a state or nattona] level. =~

150, A number of witnesses requested the estdbilshmem of a nauonai bushfire school.
The CSIRO stated that there was serious need for some sort of national training facility
and a gradua! move toward the co-ordination of technology. The State forestry authorities
suggested that the Australian Counter Disaster College run "by the Natural Disasters
Organisation may have the potential to be uséd for national training of bushfire operators
particalarly senior fire control officers.® The Committee considers that if such a school
were established it would help the transfer of new information and the dessemination of
the results of current research and technological development. 1t would also help improve
the efficiency, effectiveness and professionalism of bushfire trammg Accordmgly the
Commitiee recommends that: . :

« the Minister for Defence review the role of ihe Natural Dasasiers Orgamsation
Jin respect of the operation of the Austrafian Counter Disaster Cr}iiege with a
view to prawdmg a national centre for bushf ire trammg '

Endnotes

. Transcrlpt p. 841, i

. R.H. Luke and A.G. McArthur, Bushfires in Australiz, A.G,P.S, Canberra 1978,

. Transcript, p. 78.
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. The 1982183 Bushfires. Report by the Standing Committee on Foresiry of the Australian Forestry Council.
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CHAPTER 6
Research and Interpretation

Research needs

151. - “Many of the md;wduats and orgamsauons who mdde subm:sslons to the inquiry,
including some of those who advocated control burning as a-fire protection measure,
-suggested that there was a need for more research into the environmental impact of fires.
It was also apparent from the Commlttee 5 own examlnatlon that bas:c mformduon was
-not available in some areas including: - - :

= fire behaviour, fire physics and fire meteorolgy,

= effectiveniess and env;ronmentai impacts of prcventmn and suppression measures —
particularly control burning; :

= ecological role of fire;

= gstatistics about fire events; and : : e

= .community ‘responses to public educauon cdmpalgns and why these have not been
successful (see Chapter -5). : R : o

152. The CSIRO and the State forestry authorities and some tertlary education and
'research institutions have conducted small bushfire research programs. With the recent
exception of CSIRO’s Project Aquarlus these have not received high- pnonty 'in the
allocation of funds and resources. None of the ‘organisations have been able to maintain
adequate, on-going levels of fundamental research and their work has been carried out on
an ad-hoc basis according to-the immediate needs of mdmdual orgamsanons w1th0ut
sufficient attention to ‘long term problems. - ' : R .o :

153. The d1ssemmat10n and interpretation of information which has been colEected has
also been inadequate. Consequently there is considerable disagreement about the
scientific basis of field operations. Data which have been derived from studies of
particular species has also been used to make generalisations about other situations where
the -effectiveness ‘and impact of programs might “be ‘quite “differénit.” The overall
consequence of the lack of information and misinterpretation’is that field operations have
been implemented without a complete knowledge of the consequences.” If the level of
understanding is increased it is likely that operations will become more effectwe and there
will be a decrease in. environmental damage. s :

154. Following the Ash Wednesday fires, the CSIRO convened a meetmg to consider
the research needed to improve bushfire prevention and contrel. The participants included
researchers and officers of the CSIRO, ‘the rural fire authorities, the State forestry
authorities, the Natural Disasters Organisati_o'il and ‘the” National Centre for Rural Fire
Research. ‘In addition to outlining the research required to improve fire prevention and
control, the meeting also covered two other important areas. The problem of education
and training of fire controllers was identified as being of major importance. This matter
was discussed further in' Chapter 5. Similarly, the guestion of the ecological efects of fires
was recognised as a most imporiant one to land managers and fire controliers faced w;th
the need io deveiop envuonmentaiiy safe and reah‘;tlc fuel p()llCles : :

Fire behawour

155, - In respect of baszc fire behavaour research, whtch forms the baus of ﬁre control
techniques, the CSIRG meeting found that there was a strong need to continue the work in
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the area commenced by the Project Aquarius team. The meeting also found that there was
probably not a great need for further general research into the fuel management problem
but there was some aspects that required more research, including prescribed burning.
Other areas identified for further work included research into fuel properties, heat
transfer, weather systems, fire control technologies including infra-red ‘scanning and
mapping methods and the health effects on fire fighters.

Fire Suppression

156. The main research program into fire behaviour and suppressnon is Pro;ect
Aquarius. The primary aim of the Project 13 to compare the cose effectiveness of large air
tankers with that of conventional bushfire suppression techniques. Extensive research is
being carried out in both fire behaviour and suppression techniques. The research program
was due to finish in 1983/84 but due to adverse weather conditions, experiments using
chemical retardents on high intensity fire were postponed, and no conclusive results were
achieved. Preliminary results indicate that aircraft are most effective in initial attack but at
the low intensity level of fires which have been studied, fire crews were just as effective.’
The Committee considers that the successtul finalisation of this research is imperative so
that the proper role for aircraft can be identified.

157. Aircraft have already been shown to be useful for infra-red scanning to map the’
focations and rates of spread of fires. This technique was used by the CSIRO to plot their
experimental fires, and used in the Warburton fire on Ash Wednesday to relay pictures of
the fire front to crews. The deyelopment of this technology to provide routine real time.
images of fire fronts would be a most significant development in fire fighting. The
Committee received a number of submissions about aerial fire fighting but cons1ders that
it s mappropnate to make any conclusions until Project Aquarius reports.

158. : An .important part of -the Project’s -assessment of the relative effectiveness of
suppression techniques was a study of ground attack crews and their performance at the
flame front. The main purpose of these studies was to find out how fast firefighters can
construct a fire break and at what fire intensity their work rate is impaired. This type of
information is critical to fire control officers, bt _aga_in, due .to adverse weather
conditions, the experiments were cancelled.

159. The cost benefit analysis part of the PI’OJCCI isa computer based economic model
which is designed to assess the cost effectiveness of various suppression techniques under
a variety of simulated. conditions. The model can compare the effectiveness of acrial
tankers of different capacities with the effectiveness of fire crews using bulldozers on a’
variety of fires in a variety of terrains, and the relative cost effectiveness of the measures.

160. The report from Project Aquarius, due to be published in the first quarter of 1985,
has been postponed because of the incomplete experimentation. It was emphasised to the
Committee that the future of the project is in question due to a lack of funds to finalise the
experimentation period. It is essential for the Project to finish its data collection if any
meaningful results are to be obtained. The Commitiee considers that there is immense
benefit to be gained from the Project. The benefits will lie in the increased ability of Jand
use managers and fire control officers 10 determine the effectiveness of control and
suppression techniques. This will allow for the better planning and deployment of
resources. The impact of bushfires could be substantially reduced and environmental
considerations could be more easily incorporated into fire control plans. :

161. The Commonwealth Government has made no commitment to the continuation of
the type of research done by Project Aquarius or the retention of the Project team. In
Australia there are about 23 scientists involved in rural fire research and eleven of these
face retrenchment when Project Aquarius comes to an end.” The Commlttee recommends
that:
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* the Commonwealth Scientific and - Industnal Research Orgamsatlon provide
the resources necessary to enable the c0mpletlon of the experlmental and data
analysns phase of Pre,]ect Aquarms. : :

If necessary the Commonwealth should prov;de supplementary funds

162. Technologlcal development is" also oceurring - in other areas outssde Project
Agquarius. One area with - ‘potential, but. where PrOLIESS’ has been slow, ‘has been the
deve!opment and appllcat;on of computer models ‘for the solution of fire. prevention and
suppression problems The NSW National Parks and Wildlife Service have already made
some progress in this'area with the1r Pre- Plan. Model. This model enables ﬁre managers to
predict fire behaviour under: -any regime of site eondmons vegetation;: ‘fuels, previous fire
history and: meteorologtcal eondltlons “The - Commlttee believes - that “this type of
development::has  wider application ‘and commends the: Serv;ce ' 'ork 10 other fire
management: authont:es ‘A side benefit of -the ‘preparation and. applleat:on of computer
models wouid be. the _estabhshment of data serles-whleh would assmt 3]
planners. :

163. The development of ¢ mputer models and the 1mplementahon' of more effective
fire management procedures would be fae;htated by more effective fire mapping systems.
Satellite remote sensmg appears to have ah appllcauon and could be used in the following
way.: o S . CUmI R -

momtormg f:re events — at present the Landsat satelllte has l;mlted apphcahon to short
term fxre events but has proved useful in the momtormg and mappmg of extended flre

and estabhshmg an mventory of flres Thls eould be: mtegrated'mt' _
base; : :

retnevable data

-

momtormg of: long term reconstruct;on of bum areas 5 Cae
preparedness: planmng —— it should . be. possmie with’ further research to prepare fuel
maps useful in’ the determmatlon of potential fire risk :areas. Linked wzth ‘nformation
systems o1 topography and weather COHdltEOﬂS reahsnc:forecastmg procedures for fire
control could be: developed - . S

164. There are a number of. mvestlgauons presemly bemg undertaken in Australla which
relate to the use of remote sensing in assessing the environmental impact of bushﬁres The
Committee considers  that: research’ ‘workers ‘need 10 be brought together in order to
co-ordinate their, fmdmgs and develop an ‘overall strategy for the provision of an adeguate
bushfire mappmg program " suited . to ‘the needs of the Australlan envtronment
Accordingly, “the Commlttee reeommends that:* R

© the Department of_ -_Sexence and Technology conduct a symposium fo discuss
the development and co-ordination of computer modelling and remote sensing
related to bushfires.

AY tansncs

165. Given the serious 1mpact of bushfxres on Austrahan commumttes and the 1mportant
role they play in natural _ecological processes, it is surprising to find that there is no
centralised collection of statistics relating to bushfires, particularly where this could lead
to the development of more cost effective prevention and suppression operations. The
Committee was not able to obtain basic information such as the annual cost of damage by
bushfires in Australia or the total cost of bushfiré prevention and protection. Data are
gathered by a variety of fire control and land management authorites and very few of the
data series are complete or comparable. The information which is available is not
collected at State or national level. Some private organisations, for example the Insurance
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The same location, fuel red.uced'using seIecﬁve haﬁd e]earing

Council of ‘Australia;” collect-information” from all the States but thetr data does not
represent ‘the ‘total “cost to the Australian® community. - :

166. It is recognised that the task of collecting data on a nat:onai basis would be
particularly difficult because there are a number of agencies in each State which respond
to bushfire occurrences and which gather their own statistics. The likelihood of being able
to collect and validate complete, unduplicated and standardised information is remote but
such information wouid be very valuable to pianners ‘Therefore the Comm;ttee sees
benefit ‘in a further mveugauon of thls problem and recommends that:

* the Australian Bureau of Statistics examine the need for, and the problems
mvokved im, 2 natnonal bushfire statistic .series.

The series should mclude items such as fire recurrence (date, time, perlod of burning),
location, fuel types, the value of asset losses and expenditure.’ An Australian standard
(SAA 2577) fire event reporting system has been formulated and designed to facilitate the
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Urban bushiand, Wahroonga, nonhcm Sydney fuel reduced usmg
contmlled bummg {Helen Peier__ n) . .

co!!eet:on of standardmed data for computer entry 1t reEates mamiy to urban and buzldmg
fires and has limited apphcatlon to bushfires, but a’ s&ml!ar approach couid be consndered
for the pmposed bushflres statlstlcs series.

Ecological . ro[e of ﬁre

167. Itis accepted that much of the Australlan blota is adapted o f1re but there is on}y a
limited understanding of  the. actual mechanisms -involved for many of .the -species. This
understanding ‘must.‘be achieved. to; enable, land managers :to . use ﬁre ~as-part of a
management program, =

168. To -date, little long term gesearch. has been. carried out .to determme the .fire
intensities and frequencies which are optimal for plant species survival. in_addmon, the
role of fire in controlling the spread of plant diseases is little understood. The Committee
believes that long term research into the optimum fire regimes of plant species and the role
of fire in the environment should continue in order to facilitate a better understanding of
the effects of burning programs on flora and allow a more env1ronmentally responmbie
approach to be made to land management.

‘Research Ce-ordinatien and ¥ undmg

169. - At present bushfire research 18 spread across a number of orgamsanons mcludmg,

~various divisions of the CSIRO, universities, colleges of advanced education, national
parks authorities, State forestry authorities, the Australian Museum and the National
‘Centre for Rural Fire Research. Some of these orgam‘;&uons have only minor bush fire
research programs while others carry out comparatwely maijor reseatch. The results of
their work is disseminated through small groups such as the Australian Forestry Counu] 5
Research Working Group and priorities are identified by ad hoc groups or by the various
organisations acting mdependent!y "The Committee is concerned that the present
unco-ordinated situation could lead to mefﬂc:ency through the duphcatlon of programs
and the failure to ‘apply the Tesults.’ -

170. The Committee believes that the Commonwealth and States should agree on a
co-ordinated approach to “bushfire research. This ‘would -include the -analysis and

35




interpretation of research results, developing applications to practical management and the
definition of ‘new areas for research as required. The body.most suited to undertake this
task is the ‘CSIRO, through its Division of ‘Forest. Research, in- consultanon _w1th land
management authonncs Accordmgly the Committee recommends that; -

» the Mmlster for Home Affalrs and Enwronment and the Mlmster for Primary
Industry request the Australtan Env:ronment Council, the Council of Nature
(Zonservatnon Mm:sters and the Australnan Forestry Councll to d:scuss the

umt Withm an appropr:ate authonty, such as the CSIRO'

171 It wou!d be dlfﬁcu!t for- any: orgamsauon to \mdertake this._ ask u_niess fundmg
above the budgets already allocated to research were provnded The Committee considers
the Commonweaith and.the States should contribute 3omtly 10 the prmus:on of staff and
funds for this . purpose and recommends that. S : :

» the Commonwealth and State Mlmsters respons:b!e for ' bushfire matters,
jomtl y discuss th estabhshmem and f' nancmg of a natlonai bush ﬁre research

172. This fund could be used for research and into'rpfeta'ziim 'into chaviour and fire
suppression areas including the collection of statistical data. Expenditure from the fund
could also be made available for research programs approved by a Commonwealth-State
consuitatwe body such as the Australian Association of Rural Fire Authorities.

173.. The ‘Committee is greatly concemed that aﬂer CSIRO’s Project Aquanus is
complete the amount of bushfire research done in Australia will be greatly reduced and the
capability to do future research will be lost at the national level. This is likely to occur
despite the potential of continuing research to lead to significant reductions in the loss of
life and damage to property. The Committee accordingly recommends that:

» the Commenwealth Scientific and Industrial Research Organisation maintain
a ‘significant bushfire research program after the completion of i’rmect
Aguarius. :

If the CSIRO is ynable to ‘do- this' research within its own organisation then the
Commonwealth should consider providing resources to some other body, such as tne
National Centre for Rural Fire Research at'the Chisholm Institute. -

174. 'The areas in which research should be envouraged include:

= fire physics and behaviour;

« fuel reduction, inchuding control bummg,

» fire suppression techniques;

¢ fire meteorology;

« fire ecology, including the effects of modifled flre reg:mes

K technology, research and development particularly computer modeiling and remote
sensing; and

. effectlveness of ‘public education campaigns.

175. The Commlttee is pamcularly concerned that the deveiopment of f;re management
prescriptions will be hampered by the lack of ecological research. There is also the
possibility that in the absence of such information programs will be apphed which will
result in unacceptable env;ronmentai damage, therefore the Commutec recornmends that:

. » the Commonwealth review its research priorities to determine the feassblhty
ofi mcreasmg the funding for CSIRO research into the ecological impact of fire
regimes, .

176. The lack of information about the costs and expendlture 1nvo!ved with bushﬁres
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prevents the Committee from identifying the likely cost and effectiveness of research, but
the indications are that research would be comparatively inexpensive and highly
‘beneficial. One researcher for example suggested that a continuing annual program of
$800 000 was required and this would lead to a fifty per cent reduction in loss of life and
an eighty per cent reduction in building loss.* The damage done on Ash Wednesday was
probably in excess of $500 million.’ The Committee considers that a research budget of
less than $1 million could therefore be easily justified.

Endnotes

I. Transcript, p. 1990.
2. Transcript, p. 2071,
3. Transcript, p. 2091.
4. Trapscript, pp. 174, 1312,
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_ CHAPTER 7
The Commonwealth’s Role

The Commonwealth as a land holder

177. "The Commonwealth owns or occuples five and a half million hectares of ldnd not
including the Australian Capital Territory,' Some of this land is in towns and cities or in
-areas not subject to bushfires. Much of it is in that part of rural Australia where bushfires
.are a regular occurrence. The main Commonwealth land occupiers outside the Australian
Capital - Territory are -the Department .of Defence -which holds over. half. of .all
Commonwealth occupied land and the Australian National Parks and W;idhte Service
which occupies about one third. : : R : : :

178. The Department of Defence considers that the areas it owns and lease‘; need to be
protected from bushfires if they are to confinue to be used for the Department’s training
.program.>.The Committee agrees with this view, not only because of defence uses but also
-because that land has natural -values which need to be protected. Additionally, the
~Commonwealth must be -a good neighbour and. not a.source of bushfires. . .

179.  The Armed Services all have fire management policies which involve preventative
action, education, control and planning. Preventative measures inchide control burning
‘and are based on-advice from experts and authorites from outside the Department as well
as from its own staff. The Department recognises that ‘céntrol burning can have
environmental impacts. Accordingly, its management plans include provisions to reduce
Ahis impact and the Department is involved in co-operative research into coptrol-burning
effects. The Committee has no reason to doubt that the Department of Defence’s approach
;to the management of the bushfire. problem .on its lands is sound .and supports the
continued research -and the further development of management -plans, - :

180, There have been instances when bushfires have burnt from Defence land into other
areas but evidently this is not a serious probiem However the Department’s land holdings
are very extensive and in some localities it is a major land holder. The Committee was told
that the Holsworthy firing range near Sydney for example poses a bushfire problem for a
‘number of Councils. Local bushfire authorities are reluctant 10 take action on a firing
range because of the fear of unexploded ordinance but bushfires do not respect property
boundaries and civilian flreﬁghters will have to become involved if the Armed Services
fail to contain fires before they cross the boundary of defence land. The effectiveness of
State authorities in dealing with this problem"would ‘be increased 'if they had a full
appreciation of the potential for fires occurring and spreading from Defenca land and the
capacity ‘of the Defence Departinent to suppress fires. . :

181. “The Committee “is -satisfied that co-operation’ between Defence and civilian
organisations is adequate during and after a bushfire but it is not clear that sufficient prior
consultation ‘and joint planning occurs. The Department must work closely ‘with local
civilian bushfire control authorities, and it must be involved like any other responsible
land holder, in joint planning and prevention activites. The Committee recommends that:

"¢ The Department of Defence review its bushfire procedures to ensure they
- provide for full consultation with §oca§ authorlties ai;out fire preventloa and
pre-fire planning. :

182.  There are indications that the exis_te'ncé of extensive'Commonweaith tand holdings
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presents some problems to rural fire authorities and involves them in the incursion of extra
costs. In New South Wales for example the Commonwealth provides 0.08% of the
ongoing costs of the States fire services. This is a payment to offset the cost of protecting
Commonwealth property. However, in that State none of this payment is redistributed to
rural fire autherities. The Committee considers that it is unreasonable for State and Local
Government Authorities to bear these costs and accordingly recommends that:

¢ the Commonwealth Departments of Adminisirative Services and Defence
review the cost imposition te rural fire authorities caused by Defence land
holdings and consider the need te provide additional financial assistance.

If necessary the_Commoﬁwealth should establish a system to assist rural fire authorities.

183. ' The Australian Capital Territory is in a region subject to comparatively frequent
bush fires, A large proportion of the Territory consists -of forest covered hiils and
mountains and grazing lands. Severe fires have burnt in or through the Territory on a
number of occasions since the Capital was founded. Some of these fires have been
difficult to contain becuase of the rough terrain the west and south of the Temtory and
extreme fire weather -that-can occur during the summer months. L -

184.* Most of the land in the Territory has been acquired by the Commonwealth and the
Government-has accepted the responsibility of protecting ‘the Territory’s residents from
bushfires. The Commonwealth has also taken steps to reduce the threat of fires entering
the Territory from the mountainous country to the west and to prevent fires spreading from
the Territory into neighbouring New South Wales. This has involved leasing State owned
land on the Territorial border for fire protection purposes, co-operating with the New
‘South Wales authorites in fire prevention and suppression measures and establishing an
authority to deal specifically with bushfires -throughout the Territory.

185. 'The Committee believes that continued provision of proper arrangements to
manage bushfires in ‘the Territory must be considered during the development and
implementation of Territorial self government. It is not appropriate for the Committee to
canvass the arguments on the sort of administration which should be developed in the
Territory. However ‘it notes that the previous arrangement which® placed bushfire
management in the hands of a single spe(:lal;st authoraty seemed to work well.

Management of Herntage Areas

186. There are some areas in whxch the Commenweaith has an mterest but does not own
or occupy. These are places identified as having national or international environmental’
significance. Five areas have been accepted for world heritage listing — Kakadu National
Park, Great Barrier Reef Region, Western Tasmanian ‘Wiiderness National Parks,
Willandra Lakes Region and Lord Howe Island. Only Kakadu, the Willandra Lakes and
Western Tasmania -have bushfire problems.

187. - The Commonwealth is directly involved in the managemem of Kakadu which it
occupxes under a lease arrangement with the traditional Aboriginal owners. The plan of
management for the park includes provision for a fire management policy. This is based
on ecological and cultural factors and the need to protect life and property. The traditional
Aboriginal owners of the park requesteci that the fire regimes evolved over mlliema be
restored. This was a major factor in determining the fire policy.

188. *Most of the national and international heritage areas are subject to some form of
positive management which includes bushfire protection. The Committee believes that in’
these areas it is essential-that the proper role of fire be defiped and that, where necessary,
planned fire regimes be applied and protection is provided against bushfires. The
Australian Heritage Commission stated that bushfires constitute a severe threat to cultural
heritage in some areas.® Sites particularly vulnerable include Aboriginal carved and
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scared trees, other significant trees and historical houses and gardens in bush/rural areas.

189. The maintenance of the Register of the National Estate and the identification of
world heritage areas is not intended to create an obligation for owners or managers (o
comply with Commonwealth land management ‘objectives or to carry out any protection
activities. Nor does it necessarily mean that the Commonwealth should be ‘directly
involved in these areas. Given the environmental significance and the potential for
damage of fire, the Commonwealth should consider its role in fire management of areas of
international -and national significance. Accordingly the Committee recommends that:

"« the Minister for Home ‘Affairs and Environment review the bushfire:
protection and management practaces of propertles of ‘inernational and.
national importance. y . .

If this review identifies a need for the Commonwealth to provide additional resources then
funds should be provided from the National Estates Grants Program.

The Commonwealth’s role in fire protection

190. The Commonwealth has no direct role in bushfire prevent:on and suppression in
'the States, except to provide assistance when requested. This assistance can be quite
extensive. It was reported for example that the Department of Defence used 11 bulldozers,
250 vehicles including tankers, several aircraft, miscellancous équipment and over 3000
personnel in support -of the Victorian rural fire authorities during February 1983.

191. 'The principle governing Defence assistance to civil authorities is that State services
are responsible for combating natiral disasters and civil emergenc;es in the first instance.

Commonwealth Government resources are available for support in areas where the State
authorities are unable to cope. Defence assistance will only be effective in the prevention
of disasters «if it .is provided ‘before ‘an emergency situation reaches  disasterous
proportions. Therefore it is necessary for State authorities to anticipate when they will
require assistance and they must make requests before they reach the limit of their ability
to cope. It is also necessary for Defence authormes to respond quickly to these forecasts
and requests. : . :

192, Tt was noted that during the Ash Wednesday fires Defence assistance was good but
would have been more effective if provided at an earlier stage. It was also suggested that
the early provision of large numbers of personnel was not required but that there was a
need to provide specialist personnel and equipment and to assist in particular tasks. Some
of the Services’ equipment is unique to the Defence forces but particularly useful in
bushfire fighting (for example the ]arge helaeopters) and couid make a s:gmfxcant
contribution if used. early enough. -

193. In some areas there was confusion ‘and 'ignorance about the Armed Services’
resources and their potential to assist. Some authorites may have limited their requests
because of a lack of knowledge of what the Services had to" offer. The Committee
considers that this is further evidence of the need for the Department of Defence to be
more closely involved in the routine pre-fire planmng by rural fire authorities.

194. The Defence forces need specific bushfire training to enable them to work more
effectively with civil authorities.” At present not all the Defence personnel who could be
called upon receive this training. This shoricoming has been recognised by the ‘Australian
Armiy which is reviewing its training using material from the New South Wales Bushfire
Council. The Committes believes that the Armed Services need to expand their training in
this area to increase the effectiveness of their personnel in mlhtary and civil ass;stance
operations. : : : :

195. The Department of Defence has made a significant contribution to bushfire disaster
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mitigation and will continue to do so. The Armed Services offer mobile, disciplined and
self supporting personnel able to carry out fire fighting and support duties. They have
considerable resources available including aircraft and heavy earthmoving equipment,
The Comm:ttee considers that if the most effective and efficient use is to be made of the
Services then consierable joint pfanmng, preparation and liaison between the Armed
Services and civilian duthormes is rec;mred Accordmgly the Committee recommends
that: :

« the Mmlster for Defence review the role of t:he Armed Serwces in bushfire
fighting operations and establish mechanisms to facilitate c!oser co~operation
with - civilian bushﬁre authonues : :

This review should cover Armed Serv;ces preparedness, m(,luding the ddequacy of
training, organisation and equipment. T :

Bushfire ﬁghtir'nng' ‘support services

196. Fire fighting organisations throughout Australia stressed to the Committee the vital
need for.extremely accurate weather forecasts.  Whilst the. Bureau of Meteorology is
regarded as prowdmg 4 valuable service a number of .areas were identified where
improvements could. be made, _These relate to the need for more advanced warning of
frontal movements, and w:nd changes, and more reglonal and focal ﬁre weather forecasts.

197, “’These improvements would suppicmem the routine fire weather services and atlow
fire .controllers to better plan .their attacks on fire fronts. Adequate warning of wind
changes could.also help prevent the loss of fire fighters already working on the fire. It
‘would also help identify those areas where special measures mlght need- to be taken to
protect. the public and . to maintain communications. :

198, To achieve these :mpmvements the Bureau of Meteomlogy would need to p:ovxde
at least one fire ‘weather specialist in each State. However due to funding and staffing
difficulties,  the Bureau *is unable to ‘do this. To provide one specialist in each of
Queensiand, South Australia, Westem Australia and Tasmania and two in each of the
more fire prone States of New South Wales and Victoria would cost approximately
$250 000 per annum. The value of the potential savings of life and property cannot be
estimated but the Committee believes that the benefits obtained by usmg these speuai;sls
would far outweight the costs. o :

199, The Bureau would also need to establish a network of automatic remote wedther
stations, This would give up to date information and allow the Bureau to more accurately
forecast the passage of south east changes. This is of vital importance in bushfire fighting
because the arrival of such changes has repeatedly been associated with loss of life and
fire blow ups. Again, due to technological and funding limitations, the Bureau is unable to
establish an.adequate network. The system would consist of stations capable of measuring
wind -speed .and direction, air temperature, humidity and barometric pressure. In each
State .the .remote .stations would be linked to a central station through Telecom lines,
Forest Service and fire authority radio networks, and _speciaE_ radio networks that could be
"established to service the systet.

200.. It is difﬁcult to estimate the Cost of thls sytem because dﬁtalis of the requlred
numbar and locations _of the stations have not been identified. However the estabé_tshm_ent
cost would be probably less than $2 mittion. The Committee considers that this would be a
worthwhile investment that could be spread over several years. It would greatly improve
the .Bureau’s capability :and  the potential savings in life -and property are large, .
201. The Committee recommends that: '

‘i the Bureau of Meteorology continue to provide free fire weather services
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“during the bushfire season; S
ii special purpese funds be provnded to enable the Bureau to empioy Spemahst
~fire weather meteorologists in each State; .
-§#i - special purpose funtis be pmvlded to estabissh 2 neiwork of remt)te weather
stations.. : : : R i o : .

202. Mew technology is available or is being developed which will make bush fighting
more. effective and efficient and which may reduce the environmental impact of fire
fighting operations. The new technology includes the development of aerial fire fighting
using large and sophisticated systems and infra-red scanning to detect fire fronts. The
equipment and support systems associated with this new technology are often beyond the
capacity of individual bushfire authorities to acquire and operate. The Committee believes
that the acquisition and application of new technology would be facilitated if a national
co-ordinating and funding body was involved. The Commonwealth in co-operation with
the States could fill this role and acquire specialised, high cost equipment and operate it in
support of State bushfire control authorities. Accordingly the Committee recommends
that:

* the Natural Disasters Organisation invetigate the need for, and the means of
establishing, a national bush fire fighting support service to acgquire and
deploy equipment that the State auothorities cannoti singly acquire.

Other areas of Commonwealth assistance

203.  Areas were the Commonwealth has a role in bushfire prevention and environment
protection have been discussed elsewhere in this report. They include: provision of
specialised services including meteorology; research and data gathering; training, and
education and public awareness.

204.  There are two other areas where it was suggested the Commonwealth should use its
fiscal powers to provide assistance to the States. These were to encourage particular fire
prevention methods and to encourage post-fire soil rehabilitation.

205. It was proposed to the Committee that the Commonwealth use its fiscal powers to
encourage control burning for protection against bushfires. On the other hand it was also
proposed that the Commonwealth provide incentives for the States and local government
adtfiorities to adopt more environmentally acceptable fire protection measures to replace
control burning. The Committee sees difficulties in both arguments. Bushfire protection is
essentially a State responsibility. The Committee believes that the Commonwealth does
however have some role to play in assisting the States in bushfire prevention and
suppression assistance but assistance should not be given in a way which dictates the
choice of bushfire prevention and suppression strategies.

206, One of the most severe impacts of intense bushfires is the exposure of soils to
erosion. The Committee was concerned at the potential for serious soil loss that could
follow a cycle of bushfire and heavy rain. Consequently, the Committee considers that
State Soil Conservation Authorities should implement programs to stabilise and
rehabilitate soil following bushfires. The primary objectives of rehabilitation programs
would be to prevent erosion in those areas where it would present the greatest hazard to
public utilities such as road and water supply.

207.  Soil protection works carried cut in Victoria after the Ash Wednesday fires were of
three types: work to hold the soil in place; work to trap moving soil, and work to stimulate
the regeneration of ground cover. The Committes considers that this type of work along
with fire trail repair and restoration is the most important environment protection activity
that can be taken after a fire. The extent of this activity has been limited by the lack of
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funds available to land management and soil conservanon authorlties Consequently, the
Committee recommends that:

o the Commonweaith Minister for Prlmary !ndnstry request &he Standing
‘Committee on Soil Conservation of the Australian Agriculiural Council to
consider formulating a proposal for Cemmonweaith assistance with post fire
soif protection works, _

- P. MILTON
- Chairman
22 August 1984

Endnotes
Departmem of Admmlstratwe Ser\nces, Armual Repon 1982f83

2 Transcripi, p. 160
3. Austratian Heritage Commission, Subrmssmn.
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Appendix I

Conduct of the Inguiry

1. On 25 May 1983 the Minister for Home Affairs and Environment referrcd the
following matter to the Comnittee for inquiry and report:

{a) environmental impacts of bushfires (mcludmg consequential xmpacts on species
diversity and ecological balance);

(b} ‘environmental impacts of preventative and control measures (including consequen-
cial impacts on species diversity and ecological balance);

(¢) environmental impacts of bushfnre r;sks associated with evolving and future
lifestyles;

(d) potential for further development of insurance, taxation and other financial
instruments to reduce environmental impact of bushfires;

(e) potential for further developing of zoning and other landuse management arrange-
- “ments to reduce environmental impact of bushfires;

{f) adequacy of commumty mformanon regarding f:re management in natural and rural
environments; and - :

(g) appropriate Commonwealth actions to ameliorate environmental impacts of bush-
fires, particularly in relation to ‘national and ‘international heritage. :

2. On26 May 1983 the Committee resolved to inquire into the environmental impact of
bushfires, using the terms of reference proposed by the Minister. On 8 September 1983
the Committee appointed- a Sub-committee to conduct the inquiry.

3.- The Sub-committee has taken evidence from 102 witnesses representing Common-
wealth ‘and’ State Government departments and instrumentalities, local government
bodies, community and environmental groups, academics and individuals appearing in a
private capacity. A list of witnesses who have appeared before the Committee is at
Appendix 2. The Committee has received 35 submissions and taken 2 104 pages of
evidence at public hearings Evidence given at public hearings is available for
examination in Hansard form at the National Library and at the Committee Office in the
House of Representatives. Public Hearings have been held in Canberra, Sydney,
Brisbane, Melboume, Adelaide, Perth and Hobart. The Committee has conducted
inspections in Sydney, the Blue Mountains, Brisbane, Belgrave, Cockatoo, Upper
Beaconsfield, Mt Macedon, Aireys Inlet, Nowa Nowa, Melbourne, Adelaide Hills,
Manjimup and Hobart. '

4, The Committee acknowledges the co- operation and assistance from all those who
made submissions, assisted with inspections and (o those witnesses who gave oral
evidence to the Committee.
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Appendix 2

List of Witnesses

ALLEN, Dr LB,
ANDERSON, Mr E.M.

ARMSTRONG, Mr G.J.
BARBER, Mr 1R,

BARCHARD, Mr.R.P.
BARR, Mr 1P

BAYLY STARK Mr H.J.

BENSON, Mr D H.
BLANKS, Mr AD.
BR.IE.).GEWATE.R, Dr P,
BROWN, Mr G.F.
BULLARD, Mr D.A.
CATFORD, Mr A.R.
CHAPMAN, Mr IF.

CHEAL, Mr D.C.
CHENEY, Mr N.P.
CHRICHTON, Mr T.P.

CHRISTENSEN, Dr P.S.
CLAUS, Mr R.
CLINNICK, Mr P.F.
CORNELL, Mr B.E.

CRACK, Mr B.J.
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Senior Assistam”Sec.retary, CSIRO .
Alg First Assistant: Secretary Departmem of Home
Affairs and Environment |

Assistant - Director, - National Pdrks and Wildlife
Service of New . South Wales

Assistant Chief Officer and Ofﬂcer in Charge of
Research Unit, Country Fire Authority, Victoria

Executive Officer, Rural Fires Board, Queensland
Executive Officer, Natural :Disasters Ol‘gded[iOD

Departiment_of Defence .
‘Scientific Lm:son Ofﬁcer, Nat:onal Parks dnd W:ld—

life Service, Tasmania -
Consultant Ecologist, Nature C()nservauon Councxl

..of New South Wales .

" Protection Officer, - National - Parks and Wl!dhfe
- Service, Fasmania

-+ Director, Bureau of Flora and Fauna, Dcpartment of
" Home Affairs -and Environment -

Regional Forester, Central -and Northern Sector,

* South Australian Woods -and Forests Department

‘Rush Fire Officer, Board of Flre Comm1351oners of
'New South Wales '

New South Wales Ltdm_on_ Offle:r Ausi_rai'sﬁn-

Censervauon Fo&ndauon

Convener, Ad hoc Commlttee Bushhres EEecmmty
Supply -Asscciation -of . Australia. :

Bioiogist National ‘Parks Service, Victoria
Senior Research Scientist, CSIRO Forest Research
Superintendent, Research DiVl‘;lOﬂ South Austrahan

. Country Fire Services

Inspector, Research, Forests Department of Western
Australia

Park Protection Officer, Queensland National Parks
and Wildlife Service

Catchment Investigations Officer, Soil Conservation
Authority, Victoria

Fire Management Officer, National Parks Authority,
Western Australia

Director, Division of Land Utilisation, Department of
Primary Industries, Queensiand




DEMPSTER, Mr LK.

DONALDSON, Maj, R.G.

DORAN, Mr D.J.

DORMER, Mr P.
-DOWDEN, Dr H.G.M.

FISHER, Col. R.W.
FREE, Mr RA.
GILBERT, Dr J. M.
GILL, Dr AM.
GRAHAM, Mr B.J.T.
GRIFFIN, Prof. D.M.
HAMER, Mr W.I
HAMILTON, Mr M.T.

HAMWOOD, Mr K.R.

HARRIS, Wing Comm. B.D.

HENRY, Mr 1P,

HICKMAN, Mr J.M.

HOARE, Superintendant T.M.

HODGE, Mr G.C.
HOPMAN, Lt-Col. J.H.
INGLES, Mt A.W.
JACKSON, Capt. M.D.

JOHNS, Mr L.C.”

Chief Wildlife Conservation Officer, Department of
Conservation, Forests and Lands, Victoria

Chief Inspector, Army Fire Service, Army, Depart-
ment of Defence

Deputy  Regional Chief Officer, Southern Region,
Tasmanian . Fire Service

... Private Citizen .
.Research Officer, Wood Technology and Research

Dwnston Forest_ry Commission of New SouLh Wales

Deputy Director, Accommodation . and Works —
Army, Facilities Division, Department of Defence

- Assmtant Commts%xoner, Forestry Commissmn of

New South Wa!es
Chairman, Forestry Ecology Research Fund, Forestry

Commtssion Tasmama

. Prmmpai Research Scientist, Division of P]&nt Indus-
try, CSIRO

Semor Agrlceltural Advisor, South Australian De-
partment of Agriculture

Head, Department of Forestry, Austrahan National

" Unjversity

Planning Llalson Officer, Vlctorian Department of

) Agriculture

Commumty Educatior  Officer Department  of
Conservation, Forests and Lands, Victoria

o Fire Pr(_)tectlon Officer, Queensland Forestry Depar‘t‘

ment

'Opera[mna[ Requirements, Air Force Off:ee Depart-
“ment of Defence -

Deputy Chief Co-ordinator, Bushfire Council of
NSW'

D}rector_ of Co_untry Brigades, Tasmanian Fire Ser-
vice - :

'Depu:ty 'Dire.ct'or, Security, Navy and Naval Provost

Marshal R.A.N.

Senior Operations Officer, Tasmanian State Fire
Services

' Sentor Executive Officer (Environment) Facilities

Division, Department of Defence, Canberra
Fire Research Offlcer Tasmanian Forestry Commis-

© sion

Director, Joint Operations and Plans, Departrment of
Defence

Director and Chief Executive, Countr'y' Fire Services
Board, South Australian Country Fire Services
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JOHNSON, Dr R.W.
JOHNSTON, Mr I.B.
JOSEPH, Mr L.

KAYE, Mr E.
KENNINGS, Mr A.CH.

KOWALD, Maj. B.

LANDSBERG, Dr 1.J.

LAWSON, Sqn Ldr K.G.

LESTER, Mr L.R.
LUKE, Mr R.H.

McNAMARA, Mr P.J.
McNICOL., Mr L.
MANDERSON, Mr A.

MARTIN, Mr G.V.
MEDHURST, Mr G.

MILL, Mr S.J.
MOSS, Mr F.J.
MOUNT, Mr A.B.
MUIR., Mr B.G.
MURRAY, Mrs J.
NEWLAND, Mr N.P.
NEWSOME, Dr A.E.
NICOLSON, Dr A.J.

O'BRIEN, Mr T.R.
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Director, Botany Branch, Department of Primary

“Industries, ‘Queensland

Fire Protecuon Officer, Victorian Forestry Commis-
sion

Project'()fﬁcei',' Nature Conservation Society of
South Australia

Alderman, Willoughby Municipal Council

Chief Health Surveyor Ku-ring-gai Municipal Coun-
cil

Chief inspectof, Army Fire Service, Logistics
Branch, Department of Defence

Chi:ef,__Di\_f'ision of Forest Research, CSIRC
Ground Defence and Fire Services, Royal Australian
Air Force

Consultant, Insurance Council of Australia

Consuitant, Board of Fire Commissioners of New
South Wales

Actmg Conseryator of Forests, Forests Department of
Western Australia

Clerk, Wdter Programs Branch, Department of Re-
sources and Energy

First Assistant Secretary, Water and’ Deve!opment
D;v:slon Department of Resources and Energy _

Private szen

Protection Manager, National Parks and Wildlife-
Service of New South Wales '
Agricultural Economist, Departiment of Primary in-
dustries, Queensland

Assistant Manager, Market Services Division, In-
surance Council of Australia

Acting Fire Management Officer, Tasmanian Fore-
stry Commission

Ecologist, Natmnal Parks Authority, Western Austra-
lia

Member, _Willoughby Environmental Protection
Association

Manager, Operations, National Parks and Wildlife
Service, South Australia

Senior Principal Research Scientist, Division of
Wildlife and Rangelands Research, CSIRO

Scientific Services Officer, Division of Forest Re-
search, CSiRO

Director, Systems and Secretariat Section, Environ-
ment Contaminants Branch, Department of Home
Affairs and Environment




ODGERS, Mr Bl

O’LOUGHLIN, Mr T.D.

PACKHAM, Mr D.R.
PETERSEN; Mrs H .M.
PHIPPS, Mr T.

PITMAN, Prof. M.G.
PRATT, Mr 1.

PRINEAS, Mr P.J.
RAMSAY, Dr G.C.
RANKING, Col. B.G.
RECHER, Dr H.

RICHARDS, Miss I.M.
RICHMOND, Mr R.R.

ROBERTS, Mr R.W,

ROBLEY, Mr JAW,
SHARPE, Mr P.W.M.
SHIELDS, Mr ],

SMITH, Mr LF.

SNEEUWIJAGT, Mr R.L

SPIES, Mrs G.

SUSANS, Wing Comm. M.R.

TANSLEY, Mr M.R.
TEGART, Mr Al

THOMPSON, Mr K.E.

TOYNE, Mr AR.
URWIN, Mr N.

Director, Environment Economics, Department of
Home Affairs and Environment

Co-director, Tasmanian Conservation Trust

Director, Research, National Centre for Rural Fire
Research . S

President, Union of Lane Cove Valley Conservation-
ists :

Director-General, South Australian Department of
Environment and Planning

Director, Institute of Biological Resources, CSIRO

Senior Forester, South Australian Woods and Forests
Department

Consultant, Nature Conservation Council of New
South Wales

Principal Research Scientist, Division of Building
Research, CSIRO

Assistant Director, Plans and Operations, Natural
Disasters Organisation

Consultant Ecologist, Nature Conservation Council
of New South Wales

Co-ordinator, Grass Roots Council, Victoria

Fire Control Officer, Forestry Commission of New
South Wales

Director of Environment Research and Services, Soil
Conservation Service of New South Wales

Director, Bushfires Board of Western Australia
Honorary Secretary, Save the Dandenongs League
Manager, Advisory Services Group, Victorian Minis-
try for Planning and Environment

Fire Management Planning Officer, Tasmanian State
Fire Service, Hobart

Officer in Charge, Fire Protection Branch, Forests
Department of Western Australia

Secretary, Willoughby Environmental Protection
Assoctation

Joint Operations-3, Department of Defence
Town Planner, Shire of Sherbrooke

Planning and Research Officer, Bush Fire Councii of
New South Wales

First Assistant Secretary, Environment Division,
Department of Home Affairs and Environment

Private Citizen

Environmental Specialist, Department of Environ-
ment and Planning, New South Wales
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WEATHERHEAD, Mr R.J.

WEBSTER, Mr R.G. -

WHITE, Mr B.J.
WICKING, Mr P.5.

YORSTON, Mr R.G.M,

YOUNG, Mr A.S.
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~-Convener, System Planning Committee, Electricity
‘Supply Association of Australia

- Director, ‘Assets Management, Department of Man-

agement and Budget, Victoria _ L
Fire Control- Officer, Warringah Shire Council

* Controller of Parks and Reserves, Willoughby Muni-

cipal Council

Senior Fire Protection Officer, National Parks Ser-
vice, ‘Victoria *

Manager, Central Hills Sector,” South Australian
Department of Environment and Planning.




Appendix 3

List of Submissions

Persons and Organisations who made submissions but did not appear at pubhc hearmgs

A.C.T. Bushfire Council

APM Forests Pty. Ltd.

Abbott, Mrs P., Longley, Tas.

Abrecht, D.G., Departmem of Environmental Bﬁology, Austra]ian Nat:onal Umversxty
Anglesea- A:rey s Inlet Society

Arapiles Shire Council

Ararat City Counncil

Austwick, L., Mogareeka Inlet, N.S.W.

Avon Shire Council

Baker, Mrs L., The Basin, Vic.

Ballan Shire Couneki

Batson, N., Country Fire Author;ty, V:c

Beer, B., Surrey Hills, N.S.W.

Bell, Mr J.E., Tecoma, Vic. _

Bell, Mrs N.T., Mount Wilson, N.S.W.
Bellingen Shive Council

Bird Observers Club, Vic.

Blue Mountains City Council

‘Blue Mountains Tourist Association

Bourke, Mr K.A., Mosman, N.S.W.

Cheney, Mr N.P., Waramanga, A.C.T.

Coffs Harbour Shire Council

Commonwealth Treasury _
Conservation Commission of Northern Temlory _
Conservation Councit of South Australia

Cooper, Mrs H., Artarmon, N.S.W.
Cunningham, C. J University of New Eng[and
Dandenong Valley Authority

Dawson, M., Australian National University

de Mestre, Dr N., Royal Military College
Department of Territories and Local Government
Det Norske Veritas

Echuca City Council

Energy Authority of N.S.W.

Far South Coast Environment Group

Forest Products Association o
Fox, Dr J.LE.D., Western Australian Institute of Technology
Gould League of N.S.W.

Greater Lithgow City Council

Greater Taree City Council

Greenland, J., Tathra, N.S.W.

Groom, Mrs J., Niddrie, Vic.

Hampden Shire Council

Harrison, J., Country Fire Authority, Vic.
Hawker de Haviland Australia Pty. Lid.

51




Hawkesbury Shire Council

Healesville Shire Council

Heidelberg City Council

Hobbs, Dr J.E., University of New England
Hudson, Mr K.B., Upper Beaconsfield, Vic.
Huntington Moore, 1., Winton, Vic..
Ingwersen, Mr F., Higgins, A.C.T.

Ipswich City Council

Jensen, Mr R., Wentworth Falls, N.S.W.
Johnson, Mr P.C., Ruse, N.S. W, N
Ku-ring-gai Bushland and Environment Society
Lane Cove Bushland and Conservation Society
Lane Cove Municipal Council

Livestock and Grain Producers® Association of N.S.W.
Lower Blue Mountains Conservation Society
McKinlay Shire Council

McMonigal, Mr 1.C., Valley Heights, N.S.W.
Milne, Dr A.K., University of New South Wales
Minister for Administrative Services

Minister for Science and Technology

Mosman Parklands and Ashton Park Association
Mount Arthur Reserve Trust

Mount Wilson Voluntary Bushfire Brigade
Mudgee Shire Council

Myrtleford Shire Council

Nambucca Shire Council

National Capital Development Commission
National Parks Association of N.S.W.
National Trust of Australia (New South Wales Branch)
Nationa! Trust of Australia (Victorian Branch)
Neighbours of National Parks Assoctation
Nelson, F., Cressy, Vic.

Nobel, Dr [., Australian National University
Omeo Shire Council

Orange Field Naturalist and Conservation Society
Pakenham Shire Council

Pal, Mr I., Ivanhoe, Vic.

Parish, Mr C., Garfield, Vic.

Parris, Mrs M.J., Merimbula, N.S.W.

Pearce, Mrs H.P., Allambie Heights, N.5.W.
Pritchard, Mr A., Dover Heights, N.S.W.
Rogers, G.W., Bacchus Marsh, Vic.

Russell, Mr R.B., Bullengarook, Vic.
Seymour Shire Council

Shackleford, Mr R., Emerald, Vic.

Simon, Clarke, St. George Pty. Ltd.

Smith, K.W. V. Stirling, 5.A.

South-West Forests Defence Foundation
Stawell Shire Council

Strathfieldsaye Shire Council

Strider, Humpty Doo, N.T.

Tambo Shire Council
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The Australian Heritage Commission

The High Ridge Creek Conservation Society
Townsville Regional Conservation Council

Treasure, Mr A.J., Bairnsdale, Vic.

Upper Yarra Shire Council

Upper Yarra Valley & Dandenong Ranges Authority
Wakool Shire Councit

Warfe, L., Dromana, Vic.

Warringah Shire Council

Wright, Dr H., Roseville, N.S.W.
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Appendix 4

List of Exhibits

l.

12

i3.
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6.
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COMMONWEALTH SCIENTIFIC & INDUSTRIAL RESEARCH ORGANIS-
ATION S s

Appendix 3, 4, 5 of CSIRO Submission dated September 1983 _
COMMONWEALTH SCIENTIFIC & INDUSTRIAL RESEARCH ORGANIS-
ATION

Infra-red Photographs of Ash Wednesday Fires in Victoria
COMMONWEALTH SCIENTIFIC & INDUSTRIAL RESEARCH ORGANIS-
ATION

‘A Survey of Houses Affected in the Beaumaris Fire, January 14 1944
COMMONWEALTH SCIENTIFIC & INDUSTRIAL RESEARCH ORGANIS-
ATION

Photographs of Impact of Ash Wednesday Bushfires on Housing
BOARD OF FIRE COMMISSIONERS N.S5.W.

‘Bushfire Risks in the Willoughby Municipality’
VICTORIAN STATE GOVERNMENT

Pamphlets on Fire Prevention
FORESTS COMMISSION OF VICTORIA

Pamphlets on Fire Prevention
MR J.B. JOHNSTON, FORESTS COMMISSION OF VICTORIA

‘Fire Prevention and Suppression on Forested Public Lands in Victoria’,

Submission presented on behalf of the Victortan Forestry Commission
STATE ELECTRICITY COMMISSION, VICTORIA

Pamphlets on Bushfire Prevention

. MR AR, TOYNE

Statements Relating to a demonstration of the Bushbaby Fire Shelter

MR L.C. JOHNS, DIRECTOR, SOUTH AUSTRALIAN COUNTRY FIRE
SERVICE
‘South Awstralian Country Fire Services — 1984 and Beyond’

SOUTH AUSTRALIAN STATE GOVERNMENT
Summary of Fire Statistics 1974-75 to 1982-83
TASMANIAN FORESTRY COMMISSION
Fire Management Planning Course 1983, Manual and Source Documents

TASMANIAN FORESTRY COMMISSION
‘Possible Bushfire Mitigation Roles for the Commonwealth’

. TASMANIAN FORESTRY COMMISSION

‘Guidelines for Fuel-Reduction Burning Under Dry Forests’

TASMANIAN FORESTRY COMMISSION
‘Fire and Forest Management in Tasmania’

COMMONWEALTH SCIENTIFIC & INDUSTRIAL RESEARCH ORGANIS-
ATION
Graph of Comparison of Canadian and Australian Data on Suppression
Effectiveness of Fire Retardant and Water




18. DEPARTMENT OF HOME AFFAIRS AND ENVIRONMENT
“Tree and Vegetation Loss: A Case Study of the Australian Response’

19. DEPARTMENT OF HOME AFFAIRS AND ENVIRONMENT
Statement of Kakadu Bushfire Policy

20. NATIONAL CENTRE FOR RURAL FIRE RESEARCH
Data on Survival of Houses During Bushfires
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