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FOREWORD

With Pinus radiata plantations now a major feature of Australian
forestry, dissemination of information relevant to its protection
and management is a matter of continuing importance.

In February 1979, South Australia experienced its largest Pinus Aadiata
plantation fire so far, under conditions of extreme fire danger.

The suppression of that fire put established tactics and practices
to a severe test; the results of which must be of both interest and
value to all major plantation forest owners in Australia.

The Department is pleased to pass on those results in this Bulletin,
the Tatest in its technical bulletin series.

Ted Chapman
MINISTER OF FORESTS




PREFACE

Despite protection measures and precautions, it is inevitable that
wild fires will continue to break out under climatic conditions
normal to rural South Australia.

Equally inevitably, some of those fires will break out on days of
extreme fire danger, under conditions which may well defy suppression
for the period preceding a change of weather favourable to suppression
activities.

The Caroline fire of 2nd February, 1979, put under severe test many
aspects of the forest fire protection measures then current practice
in the South-east Region by both the Woods and Forests Department
and the other major forest owners.

This Bulletin, by the present Regional Forester for the South-east
Region, E.R. Pfeiffer, and District Forester D.J. Geddes, who was fire
boss for the Caroline fire, examines the more relevant of those
measures in relation to that fire.

One outstanding feature merits particular mention in view of the
recurrent discussions in this State with respect to use of prescribed
burning to protect native forest. This is that a head fire of the
magnitude of the Caroline pine fire actually stopped at the edge of
Tow (stringybark) eucalypt forest under which fuel had been reduced
by preceding prescribed burns.

P.M. South
DIRECTOR
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SUMMARY

The largest pine plantation fire in Australia occurred on a day
of extreme forest fire danger on Caroline Forest in the South-east
of South Australia on 2nd February, 1979.

The origin-of the fire was in grassland but it quickly spread to a
nearby 16-year old unthinned P<nuws radiata (D. Don) stand developing
into a crown fire almost immediately. In the next 4 hours, it burnt
15 kilometres through 3 500 hectares of mainly State-owned unthinned
pine plantations before crossing the State border into plantations
owned by the Forests Commission, Victoria, and Victorian National
Park dry sclerophyll eucalypt forest. When controlled, the fire

had burnt a total of 7 400 hectares and for a distance of 30 kilo-
metres.

The fire fighting techniques employed and some aspects of fire
behaviour, particularly in the plantation area, are discussed.
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10 year old unthinned Pinuws radiata plantation, showing fuel distribution.
Photograph: D.J. Geddes.

19 year old Pinus radiata plantation thinned with mechanical tree
harvester, six months prior to Caroline fire.
Photograph: D.J. Geddes.
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II.

INTRODUCTION
(i)  The Region

(i1)

The forested region of the South-east of South Australia is
relatively flat sandy country with over 90 per cent of the
land under 60 metres altitude. In general, access for fire
fighting is good, with very few steep slopes. The major
rural Tand uses in the South-east of South Australia and™
South-west Victoria are farming, grazing and forestry.
Approximately 124 000 hectares of conifer plantations have
been established since planting commenced in 1907.

The summer weather pattern is influenced by a recurrence of
anticyclones centred approximately along latitude 359 south.
The weather sequence is one of warm to hot days followed by
several mild to warm days with normally little rain. If the
eastward movement of the anticyclone is slow, then the
northerly air stream moving over South Australia persists

for several days with temperatures increasing. These weather
conditions constitute a most serious fire hazard and all
major bushfires have occurred on such days (Mason, 1957).

Caroline Forest is one of the South Australian Woods and
Forest Department Reserves in the South-eastern Region of the
State. It is located to the south-east of the city of Mount
Gambier adjoining the South Australian - Victorian border,
where, in conjunction with Myora Forest Reserve, it forms

the Myora Forest District.

At the time of the fire, Caroline Forest had 8 200 hectares
of standing plantations, the main species being Pinus radiata

(D. Don) interspersed with 1 600 hectares of native dry
sclerophyll forest.

The Caroline fire occurred in an area where there were
continuous even-aged unthinned plantations, some of which
were areas replanted following the Kongorong fire of 1959
which burnt along a similar path (Hancock, 1977).

The topography of this area is undulating sand dunes with some
limestone knolls and interspersed flats, bounded on the south-

eastern side by the Glenelg River, which briefly enters South
Australia at this point.

South Australian Woods and Forests Department Fire Control

(a) Equipment

Fire units in South Australia have been developed by the
Woods and Forests Department specifically for use in
plantation fires, although they are also suitable for
fighting all types of wild fire. A similar design has
been adopted by the private forest companies in this
region.




Special safety features are high steel sides, a
protective water-spray system, cabin to house the 5-6
man crew, and back-up electric petrol pump to overccme
vaporization in petrol lines.

These units carry between 2 500 and 3 000 litres of water,
which is sufficient to last for 30 minutes of normal
suppression action. Back-up water supplies are provided
by supply tankers of 5 000 litre capacity on the basis

of at least one supply tanker to two front line units.
Currently there are 12 such fire units and 6 back-up
tankers in the region.

Each fire unit has 360 metres (1,200') of 38 millimetre
(13") "rubber"-Tlined percolating canvas hose in 30 metre
lengths fitted with hermaphrodite couplings of the
"Minsup" type, as well as two live reels, each with 30
metres of 19 millimetre (3/4") rubber hose. The canvas
hose is packed in figure-of-eight rolls which enables
them to be unrolled by pulling from one end without
getting tangles. See Appendix 1 for technique used.

Woods and Forests Department policy is to use the canvas
hose to make a direct attack on the fire flank with
water. This allows the crews to work in comparative
safety by leaving behind them a wetted and extinguished
edge without having to work in front of the fire.

The edge is consolidated by using small John Deere 350
bulldozers, fitted with front-mounted snow-plough-type
blades which follow the hose lays and construct a fire
Tine to mineral soil.

A command van, fitted with radio communication, mapping,
and clerical facilities, has been designed for use as a
field base for the fire boss and support staff.

Regional Organization

The South-east Region of the Forest Operations Division
of the Woods ‘and Forests Department is under the control
of a Regional Forester. The Regjon is further divided
into 5 Forest Districts, each having a District Forester
in charge with requisite staff under them. In addition,
there are 3 Senior Foresters responsible to the Regional
Forester, one of whom is in charge of co-ordinating
Protection.

Staff from other Divisions are also available for fire
duties when required.

A readiness plan has been drawn up for expected fire danger
ratings using the McArthur Forest Fire Danger Index
(Appendix 2). In this plan the McArthur ratings have

been changed so that Extreme fire danger commences at a
scale of 45.

(c)

The private forest companies, Softwood Holdings Limited
and Southern Australia Perpetual Forests Limited
(SAPFOR) always respond immediately to fires in forest
areas and the forecast is passed on to them and the
border forests of the Forests Commission, Victoria.

Rural fire fighting organizations are not inciuded in any
readiness plans for forest fires.

Automatic Despatch

The Woods and Forests Department has adopted a policy of
all-out suppression effort in the initial attack in an
endeavour to achieve quick control of the fire before

it can build up.

The South-east Region is divided into Automatic Despatch
Zcnes and for any particular zone for a given fire danger
rating, a designated number of fire units will automatically
leave for any fire in that area for which automatic

despatch is called by the fire boss. If it is established
that they are not all required, the surplus units are re-
called by radic. See Appendix 3 for more detail.

Detection

A system of fire look-out towers provides coverage over
the whole region; the number of towers manned depending
on the fire danger for the day as rates on the McArthur
scale. On occasions when visibility is limited during a
day of Extreme forest fire danger, air spotting patrols
may be used to supplement the towers, on the authority of
the Regional Forester.



I111. METEOROLOGICAL CONDITIONS

(i) Forecast

The early morning forecast, received at 0730 hours on 2nd
February, 1979, was -

"Hot at first with a southerly change during the
afternoon. Maximum temperature 350C, Dew Point 12,
Relative Humidity 25%, winds N 25-35 kph at first,
changing to S 35-45 kph later."

Forest fire danger rating on the McArthur scale was Very
High (36).

Once the fires started, the Bureau of Meteorology, Adelaide,
supplied special up-to-date forecasts when and as required.

(ii) Actual Weather

By 1000 hours, it was obvious that the weather was going to
be worse than forecast. The temperature had already reached

350C and relative humidity had dropped to 16% which, with Head fire in 9 year old Pinus nadiata plantation, 2 hours after fire
wind speed of 45 kph, rated a fire danger of Very High (46) ;tarted. v R B N
on the McArthur scale, and consequently rated as Extreme on hotograph: R. Borschman.

the readiness plan.

The state of readiness for the South-east Region was changed
accordingly by the Regional Forester and all Districts
advised to react as for Extreme fire danger.

As the day progressed, the temperature rose to 399C at 1200
hours and the wind swung from north to west-north-west and
remained constant in direction from then on.

Meteorological statistics for 2nd and 3rd February, 1979, as
supplied by the Bureau of Meteorclogy, Meteoroiogical Office,
Mount Gambier Airport, are contained in Table 1.

(111) Atmospheric Stability

The aerclogical diagram (Figure 1) from readings taken at

the Meteorological Office, Mount Gambier Airport, at 0900
hours shows that the air mass at that time was stable to a
height of 1 900 metres (6,000 feet), then neutral to unstable
with a definite inversion at 3 400 metres (11,000 feet).

This relative stability appeared to remain throughout the
day.

Head fire in P{nus tadiata after crossing the border at 1700 hours.
Pnotograph: R. Borschman.



1

Flank fire surge emerging from pines at prescribed burnt native forest
edge at 2000 hours,

Photograph: R. Borschman.
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Figure 1. Radiosonde Sounding at 0900 hours, 2nd February 1979,
taken at Mt. Gambier Aerodrome.

1963 Plantation-near where the fire entered the pines, showing slope of
crown fire:1ift intd crowns.
Photograph: J. Pratt.



Table 1.

Meteorological Statistics - 2nd February, 1979

Meteorological Office, Mount Gambier Airport

Fire Danger -

Synoptic Situation

Dew
Temp.  Point RH Speed kph Classification

Time oc oC % Av. Direction McArthur Scale
Friday, 2nd February
0900 30 5 21 28 ) 010 Very High
1000 35 5 16 31 ) 340 Extreme
1100 38 7 15 30 ) 300 Extreme
1200 39 7 14 39 ) 300 Extreme
1300 38 8 16 45 ) 280 Extreme
1400 38 8 16 42 ) 290 Extreme
1500 38 8 16 43 ) 290 Extreme
1600 37 8 17 45 ) 270 Extreme
1700 37 8 17 42 ) 290 Extreme
1800 36 7 17 34 ) 270 Extreme
1900 35 9 20 18 ) 290 Very High

Trough '
2000 32 9 24 2 320 . 6 High
2100 27 12 39 Calm 8 Moderate
2200 25 13 47 Calm 6 Moderate
2300 26 12 42 Calm 7 Moderate
2359 25 13 47 Calm 6 Moderate

ist Front

Saturday, 3rd February
0100 23 15 61 18 (34) 270 5 Low
0200 20 17 83 8 (34) 270 1 Low
0300 19 16 83 8 (15) 250 1 Low

2nd Front
0400 18 16 88 31 (51) 270 2 Low
0500 18 16 88 28 (42) 270 2 Low
0600 16 15 94 28 (54) 270 1 Low
0700 15 12 82 37 (60) 260 3 Low
0800 13 12 94 23 (48) 280 1 Low
0900 13 13 100 Calm
Note: 3.8 millimetres of rainfall was recorded for

0900 hours Saturday, 3rd February, 1979.

the period 0600 hours -

i during
A high pressure system moved slowly across the State
Fridgy,P2nd February. It was preceded by.a trough ahead of
a succession of two cold fronts. The arrival of the trough
at 2000 hours caused winds to drop from around 30 kph to

calm.

The first front arrived just after mid-night of 2nd ngruary.
Wind speeds increased again to over 30 kph but wind direction
did not change significantly.

The second front at about 0400 hours on.S§turday, 3rd
February, caused a sudden increase in wind strength to

50 kph but again there was no significant change of direction.
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FIRE_LOCATIONS

In the 80 minutes prior to the starting of the Caroline fire, two
other potentially dangerous grass fires occurred, both of which
threatened large areas of pine plantation at Myora Forest. These
fires heavily committed fire fighting forces, causing a delay in
initial attack on the Caroline fire.

The origins of the three fires were less than ten kilometres apart.
The first fire, the Yahl fire, started at 1150 hours, 300 metres
south of the Mount Gambier City boundary and travelled four kilo-
metres before being controlled. The second fire, the Glenburnie
fire, commenced at 1300 hours near the Mount Gambier Racecourse
and burnt 3.5 kilometres before being controlled only 100 metres
from an unthinned 14-year old Pinus radi{ata plantation.

The Caroline fire started at 1308 hours, 9.5 kilometres south of
the Yahl fire and approximately one kilometre east of the Mount
Gambier-Nelson Road. It covered almost 30 kilometres before being
controlled at the Glenelg River 15 kilometres into Victoria.

The locations of the three fires in relation to each other are
shown on Plan 2.
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YAHL AND GLENBURNIE FIRES

These two grass fires had fast rates of spread of the order of 6 to
8 kph and were of great concern due to the likelihood of them
becoming established in Myora Forest plantations. Most of the fuel
was well-grazed improved pasture, with pine shelterbelt rows, a
small orchard and a number of hay stacks. Rural dwellings were
also located in the path of the fire.

Control of these fires was vested in local District Council-appointed
Fire Control Officers, but both fires received maximum suppression
efforts from fire units of the Woods and Forests Department, the
Forests Commission, Victoria, Southern Australia Perpetual Forests
Limited, Softwood Holdings Limited, the South Australian Country

Fire Services and the Victorian Country Fire Authority.

The Yahl fire was caused by a short circuit in a power tfransmission
pole igniting surrounding dry grass. The Glenburnie fire started
when a tree branch, broken off in the strong winds, knocked a power
line to the ground.

Areas burnt were -

Yahl fire
Glenburnie fire

145 hectares
113 hectares
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VI. CAROLINE FIRE

(i)  Fuel Types and Areas Burnt

(a)

(b)

(c)

Burnt area summary -

Grass 628 hectares
Native forest 3 250 "
Plantation 3 517 "
Total area burnt 7 395 hectares

Grassland - well grazed improved pasture
Areas burnt -

South Australia 551 hectares
Victoria 17 "
Total grassland burnt 628 hectares

Native Forest - mostly low stringybark (Eucalyptus
baxteri) forest with a shrub and bracken understory.

Some areas had a recent history of fuel reduction burning.
Most of the Victorian National Park had not been burnt
since the Kongorong fire in 1959; fuel quantities were
in the order of 50 tonnes per hectare.

Areas burnt -

South Australia 480 hectares
Victoria 2 770 "

Total native forest burnt 3 250 hectares

Pine Plantation -

The plantations formed a more or Jess continuous belt from
the fire origin to the Glenelg River on the South
Australian side of the border and continued on north of
the river in Victoria. In South Australia their age
varied from 2 to 25 years with two main age groups of un-
thinned Pinus radiata stands.

The largest group was 8 to 11 years old and accounted for
almost 40% of pines burnt. Trees ranged in size from
approximately 15 to 18 metres in height and were unpruned
except for some strips along the edges of main access
routes. Canopy had closed in most of this area with the

10 and 11 year old pines building up a compact pine needle
Titter layer. However, green branches in general persisted
from 1 to 3 metres above ground level to tree top.

John Deere 350 with V-blade plough for constructing mineral earth fire
1ine.
Photograph:

on trailer.
Photograph:

D.d. Geddes.

5 000 litre supply tanker with twin

D.J. Geddes.

fibre-glass tanks, towing John Deere



Overall view of Bedford 2 500 litre fire unit.
Photograph: D.J. Geddes. .

View of fire unit deck layout.
Photograph: D.J. Geddes.

Mount Edward fire lookout tower.




Canvas hoses - open and connected.

Canvas hose clamped shut. -

(i1)
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Dead litter on the ground was estimated to represent a
fuel weight of 8 to 17 tonnes per hectare. Green
needles, dead branches and dead litter hanging in the
trees accounted for a further 6 to 9 tonnes per hectare
(Dr. D.B. Boomsma, 1980).

The next largest age class was 14 to 19 years old and
accounted for almost 30% of burnt plantation. Most of
this area was unthinned, unpruned and had closed canopy.
Large amounts of dry pine needle litter had accumulated
and heavy clusters of needles occurred in branch axils.
Ground vegetation had been suppressed. Surface needle
Titter is estimated to have varied from 20 to 30 tonnes
per hectare. Green needles, dead branches and dead litter
hanging in the trees represented 12 to 18 tonnes per
hectare.

The remainder of the stands had been thinned. Approximately
30 hectares of a 19-year old Pinus radiata plantation had
been manually first-thinned to 850 trees per hectare five
years prior to the fire. Tenth row extraction rows were
used and most of the thinning debris had decomposed.

90 hectares of another 19-year old Pinus radiata stand was
mechanically thinned to 650 trees per hectare in the six
months prior to the fire with a John Deere 743 Tree
Harvester. Fifth row extraction rows were used and most

of the debris was accumulated in the extraction rows and
had been well compacted. Very few dead pine needies
remained in the branch axils of the residual trees. Ground
fuel weights including litter and logging debris were
approximately 40 tonnes per hectare between the extraction
rows, and the compacted fuel in the outrows was about 200
tonnes per hectare.

Areas burnt -
Woods and Forests Department (South Australia)

Piuws radiata thinned 122 hectares

Pinws radiata unthinned 2 367 !

Other Pinus species unthinned 422 "
LasTett (South Australia) - privately owned

Pinus radiata unthinned 170 "
Forests Commission, Victoria

Pinws nadiata unthinned 163 "
Net Plantation Area Burnt 3 244 hectares
Gross Plantation Area Burnt 3 517 hectares

Origin and Cause

The most likely point of origin of the Caroline fire was some
250 metres west-north-west of the north-west corner of the 1963
plantation, on privately-owned forest land (see Plan 3).
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Centenary Tower, the fire look-out tower situated in Mount
Gambier, reported white smoke initially and then 9 minutes
later black smoke. This indicated that the fire started

in grassiland and then burnt into pines producing the black
smoke. The rate of spread in the grass was consistent with
the rates of spread of the two other grass fires at that
time.

The area in which the fire started was an ex-1939 Pinus
radiata plantation which had been clear felled in 1971. After
lying for several years, the slash was bulldozed into wind-
rows which contained large amounts of soil mixed in with the
debris. These wind-rows were burnt in May 1978. Prior to

the Caroline fire, there was continuous standing by grass
between the wind-rows.

Three possible causes were put forward to explain the fire
ignition. These were arson, ignition from a bottle, or re-
kindling of debris in a burnt wind-row. Arson is unlikely
because of the general inaccessibility of the area although
trail bikes were reported-in the area earlier in the day.

A bottle was found approximately 100 metres inside the fire
edge. If the fire had started at that point, it would need
to have burnt back 100 metres against the 70 kph winds
prevailing at that time. Unlikely as it may seem, rekindling
in an old slash wind-row, perhaps containing a hardwood log,
appears to be the most probable cause. Early crews mopping
up the westernmost wind-row stated that it was very hot and
required a large amount of water to extinguish.

Fire Fighting Organizations

The Country Fires Act 1976 gives foresters employed by the
Woods and Forests Department sole authority to control fires
within forest reserves so in this case the District Forester,
Myora, became the fire boss and took charge of the fire.
Liaison with all other organizations was through the Field

Command Van and the Woods and Forests Department Regional Office

in Mount Gambier.

The fire suppression forces from the various organizations
concerned with fighting fires concentrated on the Caroline
fire, once the other two fires were controlled, with units
from the Woods and Forests Department and the private forest
companies employed in a direct attack on the northern flank.

The South Australian Country Fire Services, which did not
have units suitable for fighting pine fires, maintained a
watch on the southern flank and were able to control it once
the fire entered into grassiand.

Forests Commission, Victoria, and Victorian Country Fire
Authorities and National Parks concentrated their efforts on
trying to prevent the fire crossing the border and then on
suppression action in Victoria.

.- -

Edge extinguished by mown break and graded track on south-east section
of fire.
Photograph: J. Pratt.

s

The severity of the fire in these pines is shown by the way in which
all taterals have been burnt.
Photograph: R.V. Woods.




e

showing in the background.
Photograph: D.J. Geddes.

Aerial view of the above showi

Photograph: R.V. Woods
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Tactics

The Caroline fire broke out while the Yahl and Glenburnie fires
were still being fought. It was decided that due to the
potential danger of either of these grass fires getting inte
the large plantation areas of Myora Forest, it was necessary
to keep all available units at these fires until their forward
progress was stopped and the forests were no longer in danger
in this area. The plantations at Mycra menaced by these fires
are high quality and hence some of the most valuable the

Woods and Forests Department owns. The possibility of another
pine fire north of the Caroline fire that could have created a
situation in which two major pine fires were burning at once,
was a major consideration in the decision taken.

The wind direction at the time of initial attack was west to
north-west, with an expected change from the south. Therefore,
control of the northern flank became the first priority before
the anticipated change occurred and caused rapid spread of
flank fire. Most of the suppression efforts were concentrated
on this flank.

The Caroline fire was so well developed when first attacked,

a crown fire having taken hold almost jmmediately it entered
the pines, that an attack on the head was out of the question.
Spot fires were also developing up to two kilometres in advance
of the head fire. Crews could not and were not allowed to work
too far ahead of unsecured edges to reduce the risk of being
trapped by fire coming around them from behind and all canvas
hose lays were followed up by mineral earth fire lines in order
to secure them as quickly as possible. This is in line with
Woods and Forests Departmental plantation fire fighting policy
of direct attack with water, followed up by a physical
separation of burnt from unburnt material. Burnt area is to

be kept to a minimum. The constancy of the wind direction and
the prevailing atmospheric stability helped to ensure the safety
of crews in this situation.

Fire Suppression Narrative

(a) 1400-1700 Hours ‘
The initial attack by the major forest fire units was
delayed by almost 90 minutes due to suppression action at
the Yahl and Glenburnie fires. Four small private fire
units were the first to arrive and started to put out the
grass fire at the origin. This was not finally accomplished
until Woods and Forests Department units arrived. The
section was then consolidated with a graded edge. See
Figure 2, Feast's Section.

Pine fire edge suppression with canvas hose lays commenced
at 1430 hours from the western side of compartment 106 of
1960 plantation.
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Thirteen major forest tankers were assigned to the
northern pine edge as they arrived from the Glenburnie
fire. One tanker was assigned to hold the southern
edge and Country Fire Services crews were also used
here to extinguish the fire as it came out into grass-
land.

The first 1.5 kilometres of northern pine fire edge was
controlled by direct attack with water, at a rate of 0.5
kilometres per hour, and was completed at 1715 hours.
Rate of water usage was approximately 14 000 litres per
kilometre. Hose lays were followed up by the John Deere
350 crawler tractors fitted with V-blade "snow ploughs®
to form mineral earth fire lines. These tractors were
despatched to Carcline before the fire units left the
other two fires. Consequently they were immediately
available for line construction, but their rate of working
was restricted to the canvas hose lay suppression rate of
0.5 kph. Fuel types in this first 1.5 kilometres were

_ three compartments of 19-year old unthinned Pinus nadiata

with a small portion of one compartment having received
a first thinning five years previously.

In Victoria, the Forests Commission and Country Fire
Authority forces made preparation to prevent the fire
crossing the South Australian-Victorian border by grading
the border fire break and back-burning, using information
relayed from a spotter plane to gauge where the fire was
likely to cross.

Soon after 1530 hours, the head fire reached the western
boundary of a 265 hectare area of native forest known as
Honeysuckle Flat at the junction of its northern and
southern portions. The northern 110 hectare portion of
this natural eucalypt forest had been prescribed burnt in
October 1977, some 15 months prior to the Caroline fire;
the southern part was due to receive a prescribed burn,
having been unburnt since 1966 (see Figure 7 detailing
prescribed burning plan). This produced an outstanding
demonstration of the effect of prescribed burning on the
progress of a wild fire. The head did not burn into the
northern area any more than 300 metres before going out.
Several spot fires started about 800-900 metres in but those
fires also went out of their own accord. That part of the
hardwood area through which the fire could not burn acted
as a buffer to the eight-year old Pinus radiata plantations
to the east. The fire in the southern previously unburnt
part of Honeysuckle Flat native forest was devastating,
burning all the green foliage and fine branches to a small-
end diameter of about 20 millimetres.

This buffering effect of the prescribed burnt part of
Honeysuckle Flat was further enhanced by the 420 hectare
area of native forest to the east known as Wild Dog Flat,
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which had also been regularly burnt. The fire passed
the south-west corner of this block at about 1630 hours
and although flank fires then continued to hit the
western boundary until 2000 hours, only 15 hectares were
burnt. If it had not been for the prescribed burning 1in
Wild Dog Flat, the Caroline fire would almost certainly
have swept across the border at a point further north
and into more Victorian Pinus radiata plantations. These
pines continue for 15 kilometres in an east-south-east
direction and are mostly unthinned, ranging from 5 to 15
years old.

The unit which was sent to the southern edge started a
hose lay at 1545 hours in 1962 compartment 140 but it
took until 2030 hours to control this edge as far as the
open grassland south of the forest.

Although the section of the southern flank in open grass-
land was controlled by Jocal Country Fire Services units,
the fire in the plantation west of the grassiand burnt
unchecked until after the passage of the trough at 2000
hours.

1700-1900 Hours

At 1700 hours, the fire crossed the border and then the
Glenelg River, and Victorian forces were split north and
south of the river. North of the river, initial work
involved rounding up several potentially dangerous spot
fires in the grass, north of the Rennick airstrip,
protecting the buildings at the Princess Margaret Rose
Caves and containing the fire to the hardwood area along
the northern bank of the river to prevent it spreading
into the pines.

South of the river, where the fire was in the Lower Glenelg
National Park, bulldozer trails were commenced almost
immediately along the northern and southern fire flanks

in the predominantly Eucalyptus baxferi native forest.
Forests Commission forces at Heywood had anticipated the
fire burning into the National! Park and had moved two
bulldozers to the area.

In South Australia, the northern pine edge suppression had
reached the private 10-12 year old, 1.8 metre spaced, un-
thinned Pinus radiata plantation of Laslett's (see Figure 3,
LasTett's Section). This next 2 kilometres of edge slowed
the suppression rate because of time spent in locating
unpruned access tracks to get units into the end of and
beyond the initial hose lays. Another problem arose because
the small tractors with V-blades could not manoeuvre within
this tightly spaced plantation. This lack of ability to
consolidate the wetted edge became critical because a
further problem in this area was a layer, from 10 to 60 centi-
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metres deep, of sawdust which had been dumped in places
amongst the pines as a mulch a number of years earlier.
This burning sawdust was extremely difficult to extinguish,
and frequently rekindled, so without a back-up fire line,
the canvas hose suppression rate was slowed such that

fire trucks began to bunch up.

Eight units were therefore sent around on the wide fire breaks
to the eastern side of this plantation, where three of them

were deployed securing a line back inte it and the rest
continued eastwards along the northern fire edge. This
decision was taken because at that time, on advice from

the Bureau of Meteorology in Adelaide, the wind was not
expected to change from the west-north-west for another six
hours and it was felt that the private plantation bottleneck
could be most quickly dealt with by tackling it from both
sides. In addition, heavy bulldozers were brought in to
ciear a mineral earth fire break along the northern fire
edge, in Laslett's; but work was slow because the pines had
to be pushed over and moved aside.

1900-2400 Hours -
By 1900 hours, it looked as though the fire could be going
for more than one day before being controlled and the Woods
and Forests Department fire crews had been fire fighting
continuously since mid-day; relief crews were brought in

so that the experienced fire fighters would be fresh for
the next day.

The relief crews continued work aleng the northern flank and
an additional crew was deployed to the southern flank,
making two major forest tanker crews there, supported by

a large number of private farmer units and Country Fire
Services trucks. These support units provided water to

the forest tankers and controlled the grass fire south of
the forest.

Under the milder night-time conditions, the rate of fire
suppression improved to about 0.7 kilometres per hour on
the northern edge over a distance of about 3.5 kilometres .
in 16 to 19 year old unthinned Pinus radiata plantation .
(see Figure 4, Piccaninny Section).

In Victoria, the partially burnt compartments of 1966

Pinus nadiata plantations were burnt out to the fire breaks
to make them safe. South of the river, the fire in the
National Park was now being contained by bulidozing tracks
along,.the edges with two tractors on each flank and a

follow up of four tankers. Direct attack on the head was
not possible due to the extreme heat. Spread of the southern
flank was slowed for a short time at 2300 hours whilst
burning in a fuel-reduced area near the town of Nelson.

1
2
3.
4

1959
1.
1968-1970
2, 11
3.
1962
4.
1 km
L1
“FEAST'S” SECTION e

% Is the origin.
Hose lay commenced at 1430 hours.
One unit assigned to this edge at 1545 hours.

Edge in grassland controlied by Country Fire Service Units.

DS

1968

“LASLETT’'S PINES” SECTION

1.
2.

Hose lay commenced 1700 hours and continued by two units.

Two units commenced line westwards and three units continued eastwards.

Figure 2.

Figure 3.

rd



“PICCANINNY” SECTION

1. Hose lay commenced.

2. Relief crews change-over point.

“GRUB ROAD” SECTION

1. 1960 plantation first thinned prior to fire

2. Fire edge self-extinguishing along fire-break A-B
and by prescribed burnt native forest.

Figure 4.

Figure 5.
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0000-0900 Hours (Saturday, 3rd February, 1979)

Soon after mid-night the relief crews in South Australia
started work on a 19-year old Pinus radiata plantation
which had been thinned with a Tree Harvester six months
previously (see - Fuel Types and Areas Burnt). Although
extinguishing the fire edge presented no great problems,
some difficulties were experienced in creating a bare
earth fire line because of the mat of logging debris
along the extraction rows. A heavier bulldozer with a
straight blade had to be used instead of the V-blade on
the John Deere. Suppression rates continued at about
0.7 kilometres per hour for another three kilometres
through this 19-year old thinned Pinus radiata and some
15-year old unthinned Pinus pinaster plantations to a
pointwhere the flank had been contained by fire breaks
adjacent to a 12-year old plantation and the forward run
stopped by prescribed burnt native forest. At this
particular point, the fire break was 60 metres wide. The
vegetation had been mown and a 1.5 metre wide strip
ploughed along each edge. This was sufficient to stop
the flank fire and the head fire surges were stopped by
the prescribed burnt Wild Dog Flat native forest.

In Victoria, following an increase in wind speed at 0330
hours, mass spotting occurred in the National Park and
the fire burnt to the Glenelg River throwing embers over
the river to the Wanwin pine plantations (see Plan 2)
However, the cool change had taken effect and no spot
fires developed across the river.

The forward rate of fire spread was stopped in Victoria at
0500 hours and bulldozer trails around the perimeter were
completed by 1100 hours. Mopping up then commenced and
continued until the afternoon of Sunday, 4th February.

Fire Tine construction along the northern fire edge in
Laslett's private plantation was completed by 0300 hours
on Saturday, but the area was not made safe for several
days because of the difficulty extinguishing the sawdust.

Water usage along the northern 12 kilometres of pine edge
averaged approximately 13 000 litres per kilometre.

On the southern flank, the fire was burning in the eastern
end of the Bottlebrush Native Forest Reserve and a heavy

bulldozer was called in at 0200 hours to cut a fire line
through the area.

The rest of the southern edge in pines was controlled
following some rain at 0400 hours.
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No reliable information has been obtained on the final
suppression action taken in the fire in the grass]and on
the south-eastern part of the southern edge in South
Australia. This was open grassland and bracken and was
under the control of the local rural fire authorities.
It was contained sometime in the early hours of Saturday
morning.

No fire fighting activity was required in any of the 2-7
year old pines on the southern flank. Fire danger had
dropped at this stage, and in general the mown fire breaks
with 1.5 metre cultivated edge strips were sufficient to
stop the fire (see Figure 6, South-east Section).

Four millimetres of rain fell at about 0700 hours on
Saturday, 3rd February, by which time most of the fire had
been contained and mopping up commenced.

VII.  DISCUSSION

(i)  Fire
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Behaviour

(a)

(b)

Burning Patterns

The fire burnt under uniform conditions throughout on

the South Australian side of the border. The wind
remained constant in direction and speed in stable
atmospheric conditions which, coupied with the relatively
flat topography and uniform fuel distribution, led to a
classic fire shape and flow pattern, and predictable fire
behaviour.

The main fire front burnt almost continuously as crown
fire on a narrow front, at a fairly constant rate of
forward spread, and more or Tess in a straight line.
This was followed by a succession of narrow crown fires
travelling along the flanks at varying distances behind
the main front to produce the typical pattern commonly
seen in plantation fires. In this case, the intensity
of the fire can be gauged from the fact that nearly 80%
of the area burnt was by crown fire.

The rate of spread in the pine plantation can be broken
down into hourly segments -

RATE OF SPREAD

in kph COMMENTS

1300-1400 3.5 This included 400 metres of
grassiand at the origin,
where the rate of spread was
6 kph.

1400-1500 4.0 The slightly higher rate of
spread resulted from a spot
fire extending the head fire.

1500-1600 3.2 Totally in pine plantation.

1600-1700 . 3.0 Slowed by the effects of
prescribed burning, and of
suppression action taken at
the border.

1700- 1.5-2.5 Mainly in native forest east

of the Glenelg River in Victoria.

Flame Height

From eyewitness observation and from films taken of the crown
fires, it is possible to state that flame heights exceeded

70 metres at peak intensities at these points of the fire.
This could be expected for a fire with a forward rate of
spread of more than 3 kilometres per hour (50 metres per
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minute), a fuel loading in excess of 25 tonnes per hectare
and a vertical distribution of fuel such as is found in an Figtjre 6
unthinned unpruned pine plantation. ) ;-

‘SOUTH EAST” SECTION
The flank fire behind the crown fire surges burnt at
heights of 1 to 1% metres except when unpruned trees
“torched” up, in which case the flames went to the green
Tevel or higher. This was verified by fire crews taking
suppression action on the flank fire.

No evidence of measured flame depth is available. However,
some observers report seeing a fireball effect as flames

of crown fire surges crossed open fire breaks and also as
the head fire crossed the Glenelg River.

Other factors which had some influence on fire behaviour
in the pines were -

(i)  Low-pruned 20-metre wide strips along the edges of
some fire breaks had the effect of reducing the
crown fire to a ground fire on the downwind side
of the break but did not have a material effect on
the overall rate of spread<l

(i1) Thinned areas were not in the main thrust of the
head fire but had an effect on the northern edge
flank fire where, because the fuel was on the ground
and not aerially distributed, fire intensity was
reduced.

(c) Crowning

Several places where crowning started were clearly visible
after the fire and showed that the fire did not 1ift into
the crowns in a single vertical 1ift but did so gradually
leaving a sloping edge between burnt and unburnt crown
rising from ground Tevel to the upper crown. In other
words, the fire climbed progressively into the crown with
its forward spread.

(d) Spotting

Multiple short-distance spotting was prevalent, as could
be expected, but only two definite cases of any long-
distance spotting were noted. i

1 km

The first was reported by fire look-out towers at 1402 hours,
Just 54 minutes after the start of the fire and it is Tikely
that this spot resulted, not from the head fire, but from
burning eucalypts and casuarinas on a fire break, some

1 500 metres from the fire origin, during a surge of the
flank fire. Thus the spot could have travelled 4 to 5 kilo-
metres, although the actual point of ignition was only 2.5
kilometres ahead of the main fire, which overtook and joined
with it 30 minutes later.

All edges were self-extinguishing in this area. The fire was contained

on the break A-B by a one metre ploughed strip against the pine edge
on a mown fire-break.
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Grasstand areas—unburnt

Fire boundary at 1500 hours

Final fire boundary
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At the junction of these two fires, the effect of increased
intensity resulting from the mass fire effect was clearly
visible both from the air and on the ground where every-
thing was burnt to ash exposing mineral soil and completely
burning lateral Timbs and all needles from the trees.

The second occurrence of long-distance spotting occurred

at the State border where the fire entered open grassland
with some banksia and eucalypt trees on the South Australian
side. Spots were thrown across a back-burn set to try to
control the head fire, and ignited in grassiand adjacent

to and threatening the Forests Commission, Victoria, pine
plantations. Spotting distance was about 1.5 kilometres

and seems likely to have come from the eucalypts and banksia

The fire also crossed the border by medium of mass spotting
from natural hardwood forest into pine plantation at 1700
hours.

The fact that there was a relatively stable atmosphere as
previously shown by the aerological diagram recorded at
Mount Gambier Meteorological Office (Figure 1) probably
accounts for the lack of further long-distance spotting;
the convection column build-up being minimal.

Radio Transmission

Although distance for reception of radio signals was normal
along the flank of the fire, transmission across the fire
was interrupted and possible only for short distances.

This signal attenuation across a fire is more common in the
low-band frequencies such as used by the Woods and Forests
Department (74.09 MHz).

Fire Suppression Activity

There are several points arising from the fire which are worth
emphasizing as being relevant to pine plantation fires -

(a)

Canvas Hose Lay

That more than 12 kilometres of fire edge was controlled by
direct attack using water from 38 millimetre canvas hose
lays at a suppression rate of 0.5 to 0.7 kph, shows the
effectiveness of this method. It has the advantages of
reducing the fire perimeter and is quicker in the long run
than side burning from existing breaks since crews can

work ahead of stil] burning sections; something which

would be dangerous in extreme conditions if a burn out
technique was being used. The fact that no one was injured
demonstrates that the crews were able to work safely.

With this technique, however, it is necessary to have
immediate follow-up of the hose lay with a fire line to
mineral earth. The adaptation of John Deere 350 bulldozers



(b)
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fitted with snow-plough type blades has proved itself in
this field and taken over the role previously filled by

a hand tool crew using McLeod tools (Rakho). Where

access is limiting or logging debris is a problem, heavier
machines may be required.

Current planning is to include fire retardants on the fire
units for use in this direct attack technique. This
should give more efficient suppression per volume of water
used, as well as reducing rekindling; thus giving greater
flexibility and less dependance on machinery for immediate
fire line construction.

Back Burning

Attempts made to back burn at the State border by crews
from the Forests Commission, Victoria, were not successful
because of spotting. This was the only place where there
was any chance of being successful in an attempt to stop
the head fire by back burning and was fully justified.

Detection

The efficiency of fire look-out towers was demonstrated by
these fires. :

The first fire, the Yahl fire, was only 3 kilometres from
the Centenary Tower fire look-out in Mount Gambier but

the first report was from a person in the vicinity of the
fire and it was not until a further 10 minutes that the
fire was seen and reported by the tower man. In this case,
the fire was screened by the Blue Lake crater and the
strong wind kept the initial smoke volume from rising.

(e)

Similarly the Glenburnie fire was going for 5 minutes before
being reported by the tower.

However, the base of the Caroline fire was visible to the
tower in Mount Gambier and it is reasonable to assume that
it was detected very soon after it started.

Centenary and Rennick (Forests Commission, Victoria) towers (a)
reported the fire within two minutes of each other and two
other towers in the network reported it within another

10 minutes.

While this 10 minute delay in reporting could be regarded
as unacceptably high, the tower system is, in general,
efficient and reliable.

41

Self-extinguishing Edges

As far as can be ascertained from available information,

a large section of the fire edge extinguished itself on
ploughed strips, 1.5 metres wide, on breaks where all grass
and bracken had been mown with slashers. This occurred
mainly in the south-east sector near the border when the
wind dropped after 1900 hours (see Figure 6, South-east
Section).

In the same area, the fire that did enter the young
plantations also went out of its own accord, probably
because the area had been grazed; so ground vegetation
was sparse and the trees had not yet closed canopy.

Similarly in two other areas where bare rocky ground pre-
dominated, the fire went out of its own accord.

Where the prescribed burnt Wild Dog Flat native forest
stopped the forward flank surges, the east-west 60-metre
wide break contained the northern flank fire between 2000
and 2030 hours. Again there was a 1-2 metre wide strip
cleared to mineral earth (see Figure 5, Grub Road Section).

The necessity of the strip cleared to mineral earth on
breaks, and the advantages of grazing in young plantations,
as fire protection measures were demonstrated.

Wind-row Burning

As the fire may have started 'from a rekindle of a wind-row
burnt some 9 months previously, it then becomes a good
forest management practice to ensure that where such
burning has taken place, there are adequate precautions
taken against such an unlikely happening. Routine
inspections and a break cleared to mineral earth, of a
width commensurate with the fuel loading, are essential.

(i11) Fire Management

Fuel Reduction Burning

The effectiveness of prescribed burning as a management
tool was demonstrated in the native forest areas as
previously mentioned. Figure 7 details prescribed burning
operations dates in the Honeysuckle Flat and Wild Dog Flat
native forest areas. All burns were done in spring,
resulting in only mild to moderate crown scorch of the
overstorey trees. The aim was to reduce the fuel quantity
and leave a mosaic of burnt and unburnt understorey.
Approximately 80% of this understorey was burnt.
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It seems logical to extend this tactic to pine plantations
in the future to create barriers in strategic areas of
plantation once thinning nas occurred and although it
would seem probable that complete control of a pine fire
could not be achieved in this way, it would help to reduce
fire intensity and rate of spread and to increase rate of

suppression.

(b) Plantation Design

From this fire, it became obvious that row direction and
spacing are all important. Access along the rows for
machinery is most important and therefore they need to be
aligned parallel to the wind direction of severe fire
weather. This is already general Departmental practice

for first rotation areas in this Region; since it is
important for stand stability also.

The experience of close spacing in the privately owned
plantation indicated the need for row widths wide enough
to allow machinery access.

The width of breaks did not appear significant for a fire
such as this, since it crossed over 60-metre wide breaks
as easily as it did those 20 metres wide. This substantiates
the findings of Douglas (1964) who said: "Reliance on
fire breaks as such should be confined to locations close
to the sources of likely ignition or against grass country.
Within large areas of plantation, 'fire breaks' can be
Jimited in width to 10 metres or less, their main function
being to provide access and to delineate compartments.”

1t was aiso demonstrated that a strip as narrow as one
metre, to mineral earth, is all that is necessary on a.
break to stop any creeping ground fire, as the fire did
extinguish itself on such breaks when the wind dropped.

The direct attack with canvas hose requires good access
for fire units.

In this area, the breaks had been well graded and maintained
for access and as a result, there was no vehicle damage
reported. :

1 km

(iv) Conclusions

“Honeysuckle Flat” Native Forest

“Wild Dog Flat” Native Forest

This fire is to date the largest pine plantation fire in
Australia, and has provided us with information on fire
behaviour and suppression tactics. It showed that under
conditions *of Extreme fire danger, it is not possible to halt
the forward progress of a large pine plantation fire but the
spread of such fires can be controlled by a direct flank
attack with water.

A.
B

SHOWING AREAS AND DATES OF LAST PRESCRIBED BURN.
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In this fire, the only long-distance spotting recoerded

originated from native forest trees within the plantation
area although multiple short-distance spotting was

common.

g

the soundness
th Australian
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size and caused
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reduction measure in the native forest, were outstandin

and greatly reduced the area burnt.
Despite the classic form and unusually constant wind

conditions, this fire attained great

The effects of prescribed burning, used as a hazard
massive devastation.

This review of tactics and practices confirm
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more unstable weather conditions th

confidence.

PENOLA NORTH WEST

PLEASANT PARK,

CAROLIN

EF

B

L e

ACDONNELL =~ -

—
N

PORT M

- RS

BURR FOREST

+MT. BURR

[

s

: Appendix 3.3
AUTOMATIC DESPATCH

ZONES

10 km

SCALE

km 0
L




47

*9S0Y JOGQNJA PUOIIS YILM SISLSSY
*3|ZZOu puoldsS YiLM SPIBD0UJ
AT ue
m:u sbutug *1994 BAL[ uL putm .o.a:mawmx
quawyoelIe <) U0j 430 3NYS 03 sadedadd
] ©1994 BALL UL SPULM
HY $9je} pue | 884 dAL| SpLedsSL]
T1®84 BALL UL 433BM 440 SINYS
) ) ‘9{zzou 3e (b4 % Q0%
t-s+d of Suturejurew Tyy o ;mumw
uo suanig ‘punomun A|inj st Iyj se uoos sy

onu3 wouay €y pue
53291102 uBy3 ‘Auessa0AU 4L *Q'S muw_mmw
49y33603 5950y Y309 INO SUNJ puR *3S0Y [
peap pue IW) patdnod-mou pue ajzzou saye)

Hy
939 “2Hy “THD

*(ed % 00G) “t-s'd gz st aunssaud dund $38y)
* 1994 peap

punom-a{qnop 03 Iy pua Burob-3no $309uUU0)

. *yonuay 03
H) $328uuCd udyl “ydNn43 4o 3004 e LH) sdoug

*9JL} jop3le A|@jeLpaumty pue | 984 SALL Iyel

n B !
@ o =l
b » . (=
o . T S @ 4]
i L. < < Do = T
o« = (C 4 o [1+3
5 5. » e
o @ >y Qe ool
+3 N e @ © 4+
= ] — 0T [N
@ == < e <O - L
=4 w = =3 [
IS g = 3 m,T » DO
< © 0= or~ <L L
© —O S o~
=% 0 > [SEGRN oo
@ O 2 e o
o o 4D D QS o5 e
- S &
“w . n © 4 v @
4 0 - | o
W) S [ S o W V) 1w D Y b
Qo @ S g o v
[ 20 O 5. bt ST =
o w O D Q D <t
o © O 4Lz e +
[WR - 0w © o
oY o W W O £+
& @ e S = =
& o O e e (S QO
7 o © [ S (SR ]
© v e L O s = @ :
< o £+ @ W Y= U E
o .Q [=} % o= = 00
S5 S5 — - O [
=y = e oL R VN = Y4 0
— — —
(=] < ™~
[5e3 0 ™~
=38 e} o g
et — - ——
= = ~ ~
0
. . . o
o« o o \
o 9 —
[ = o -
9 .
O " - - [=4]
= ] v -
Lt = < (] -
o %] — fe] o<
Wl =3 O o
jve S > < 0
Ll O o li¢] ©
| [ = =

vIiIi.”

(
(
{

asoy uaqqny

sy3busy asoy seaue)

‘0°d
9°s
‘O°H
VRN
WN

es.

Revised Fire Danger Tabl

Y-
J

973

(1

McArthur, A.G.

a03ededp dung
Ul 440-1NYs

J3tade) 9SOH
JURISLSSY
S, uew~a|zzoN

ueu-a{2zoN




*S3OUBISUWINDUALD ULRIUBD Ul
s|o43ed punoub BuL1onpuod uoy pue ,84NSO[) 158404, © Bupjuswajdul 404 “AQPUEIS UO SJDALUP JBZOPL|NG pue sdLueydsw A3np
Bugaey 404 ¢(su4azop||ng ‘sJapeub) juswdinbs AAeay 10 SUOL3EI0| JO UOLIBDLILIOU U0} Bpew OS|e 3de Sjuswabuedde |eidadg

Appendix 2.

“Aanp 440 £33 “Lles
-3|[dwod spua-jaam Uo JdpuLewad *|L®D U0 JUB| “[|ed> uo Jayjoue
3UOS SeY 43D14J0 “30149SLQ |-pulBWwRA 30143SLQ pue Aqpueis ) “LLed uo
4y2ea eyl 34nsus3 yoea uL Aqpueis yoea ul Agpue3s| uo 30tJ43sSLg yoea| sudyzo ‘Agpueis
03 Se Sud3}S04 AINQ| U0 SU3DLJJ0 334Yy] UO SuBDLJJ0 OM] UL 4331440 3uQ Uo suddlyjo ¢ | ‘juswabuedde oy S4321430 AIng
*pa1onJ3sut
A eLoads
Tsanoy 00 ALLep 41 suotiers
3SeDpeoUq S3Sed ‘yojem Bul *yogem bBuy [aseg |{e yojem Bul squswabuesde Aq ‘uoL3oe
-840} J3Y]RaM Bdl]f -UBISL{ SNONULIUOY) [FUBISL| SNONULIUOY [-UBISL| SNONULIUO) | S[[@D JaMOF 3dl4 LeLoads op otpey
‘ajqge|Leae *a|qgefLeAe *9|qe|Leae *ajqe|LeAe ‘uotrjoe skep
A SMaud Aqpuels €1 SMa4d Aqpuels QT SMaud Aqpuels /| SMIUD Aqpueis ¢ Letoads oN Butsaom-uoy -
*Al4e|nbau oLped
*yotrem Butuslst| Aq Butijuodau
*Aq | snonuLjuod uo 3nq sbueb Jayjo ||y
~puels djeLpawlil | 3JIOM 3@ S3|OLYaA *YONA} 4L 01 *3oNU3 8dL4 01
UO SMBUD | 02 JuBDdR[pR SMBUD | jJuadelpe 34OM 3B | Juadelpe JoM 3B ‘uotjoe
pue s3onu43 1Y NONUY Bdly LY SMauD Aqpuels | SMaud Agpuels ¢ tetoads oN | sAep Burjaop -
) - SMAU)
“SUOL71Lpuod butaybty auty
A3LLgesta 31no
~L441p Ut sjoujed T3J4ep [ L3un ‘y4ep [ L3un
uo133338p [eLJae UMBUPYILM 10N uMmedpyitm 30N | “sanoy 0011 AG 9 *sanoy *fluo saouels
Kq pajuswaiddns *sJnoy Q080 A9 *sAnoy 0060 Aq *sS4noy 0060 Aq 0011 Aq pauuew | -wnduLd [elasds A3MOJ Bd L4
8Q Ael SUBMOJ| pauuRW SJ3MO3 TT | pauuew susmol o1 psuuew S4aM03 G | Suamol Adewrdd p pBuuRW SJIMO ] 30 bButuuey
. JWIYLXT HIIH AY¥3A HOIH JLYH3d0W MO 1 -
SAUYH ONILVY 939Nva 3419 153904 NOTLY¥3d0

S3AJ359y 358404 3509-U3N0S 40} 8pLng UG[1eZLUBBA) [041U0] 84L] PoTeiAsAGqy

THY o)
I "
§ Ve

HY &
WN VAN

*038 EH) 40

BUL3I2UUOD 404 Apead CH) 4O pud 03 spasdosd Q'S 9
*3n0 una

st €D [13un B3SOy 43qgnA YILM SISLSSe YTUN G

G pue YH) yjLm sudniad *J°H Y

‘dwe(d $aseajdd Q'S ‘Iubteais usayy ‘¢

: *qybrea3s si CH) Llaun

"H'Y pue CH) O uoLjoun( 3B 3SOY SALAARD “Y'W'N "¢

‘MO

-3n0 asoy d(ay 03 e} 8-40-34nbly spioy ‘0°S 1

.I.m 03 CH) S309UUOD CYUW'N "2
“(pua 433n0) ¢Hy 03 lyy s3oauuod “0*S 1

ool
<t
€
...uQ [4%%)
g AT
.«.z.z 03 °"H'Y 40 pud :\ﬁ NS | HY [VE)
{te3 spuey pue ‘-y'y pue [Hy $308uU0dSLp Q'S "€ ,\ ! g
247 40 pud Burob-paemdoy dn syoLd Y WN 2 wM )Y A
-BuL|dNoD WwoUy S2J3BWLIUID QE INOGe - AsOY AN\\\ V N
uo $306 430-3NYS PUR ¢, 440 J4DIEM, SUIPJO "W'N I \4\ !
|||Y
€4o ZHO soniy of
‘0 < &H
‘qutod *0*S 03 3oeq o =
s806 "y'W'N ¢papudixa 3sow|e SOy 4Qgna udYM ‘g
*3oeq os OH

pu3 43N0 PURMUOS PUI JBUUL UILM fg-40-aanbLy VNN
uado ut asoy s3nd pue adod 813 sI0pPUN "J°H 2
*€y4y sdoup pue ‘jutod jjo

~9NUS 4O PJEMJOS SBAIBW HT-T *CHY sadeid *°H 1

-y1bue| e Buippe -71714A ISOH SYANVO




50 51 Appendix 3. (2)

Appendix 3. (1) 3] o W I F\c?
S j gy Q kS
et Lo - <~ - o o
4= O+ N — =z - Qo
b Te—23 2 o €8 elq
.E.a\'_g.’% . S>,SJ:0CJS— o mﬁg~ggom
- [ < — O e~
WO0DS AND FORESTS DEPARTMENT sZce 28858 o SoBEELE
S5c5% 5885-53% Lchec-de
I _ov o "—';:_:‘Z“%‘S C»,—a:;.g,__é
SOUTH-EAST FOREST RESERVES < Eg z v 7 g, 3§EE c Cgoe 33 N
5 SE380 888T25°8 wmomgrey
. — o -~ Em© :.LmL“wmQ) 4—’0:—”:05
The Automatic Despatch System = S5ocss Q°CIEL,22L 5,845°9°
s O 4 — T _ ®WOEV QUL LCD_ E
° $T852 2T 5885 cf55538
S h;?;c\:mo.m HFEXZmoow o ool e O N4 oo
this system L5 - » wt — —_
The purpose of Y g o= ~ =
1 To vary the state of readiness for fire suppression in conformity 2 >
with the daily variations in forest fire danger; and + é E o _ . P
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2. To ensure that an adequate first attack force is directed to each s ~Ni = S5 =
fire as quickly as possible. kS < 5 car gﬁ: 278
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