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Your story I survived the January 4th 2020 "Border Fire" and was able to 
save out 130 year old weatherboard house using a sprinkler 
system. Because we had very little water, it was imperative that I 
stayed to turn the sprinklers on at the optimum time. I was able to 
stay safely thanks to a bushfire bunker, constructed in response 
to the 2009 "Back Saturday" fires. 
I have attached an essay on the experience: 
"How Science, Diligence and Luck saved our Home." 

1.1 Causes and 
contributing factors 

Drought. 
2019 at “ ” Kiah was a severely dry year, following on 
from 2 dry years. For calendar 2019 we had 505 mm of rain, and 
the average for the 3 years was 640mm, compared to a long 
term average of between 900 and 1000mm per annum. Higher 
than usual temperatures and a series of violent wind storms 
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increased evapotranspiration losses. 
Climate Change. 
While regional rainfall variations have been difficult to model with 
current climate models, an earlier CSIRO prediction that there 
would be an increase in very large storm events and a decrease 
in smaller rainfall events between these with a doubling of 
atmospheric CO2 seems to have been borne-out so far. Leaving 
changes rainfall aside, the higher average and extreme 
temperatures have resulted in increased evapotranspiration 
losses. Moreover, increased energy in the earth’s climate system 
seems to have resulted in an increase in the frequency and 
intensity of wind storms. 
Fuel loads. 
I have recently reviewed my notes on a CSIRO/SFNSW seminar 
held in Eden in 1992 following the development of a prescribed 
burning guide for regrowth forest. (See attached supporting 
document). The fire risk posed by intensive woodchip logging 
was an issue of controversy in the review of woodchip export 
licensing. It is clear that the damage to the regrowth forests of 
Eden in the January 4th 2020 "Border Fire" has been 
catastrophic.  

1.2 Preparation and 
planning 

Land managers such as SFNSW and NSWNPWS have quite 
ambitious policies and plans for fuels management by prescribed 
burning. However, the execution of these plans has been limited 
by the cutbacks to staffing levels and the limited window of 
opportunity for safe prescribed burning.  
Escapes from approved burns have proven costly. The Yankey's 
Gap Road fire of spring 2018 stared as an escape from an 
approved private land burn which flared up on a bad day 
because it had not been completely blacked out. This fire burnt a 
vast area of the Brogo Wilderness but 16 months later much of 
the same area bunt again in the Badja Forest Road Fire. This 
shows that burning provides limited protection and carries its own 
risks. 
In the immediate winter before the "Border Fire", an extensive 
prescribed burn was carried out by SFNSW staff in an area of 
regrowth bounded by the Edrom Road, Shelley's Forest Road 
and Ash Road. Some of this forest had been unburnt for 40 years 
since logging. In spite of dry conditions and a little crown scorch 
due to wind, the burn was quite successful. This area of regrowth 
by and large did not sustain damaging crown fire on the night of 
January 4th 2020. However, it did not stop the fire either and 
about 40 houses in Kiah were lost. 

1.3 Response to 
bushfires 

I have heard that federal funding for the deployment of aerial 
assets is only available once fires become a threat to property 
and lives. Is this true? One would have thought that, following the 
Canberra fires of 2003, the importance of suppressing lightning 
strikes in remote areas during the bushfire danger season would 
attract all available assets. When flare up conditions 
subsequently arise, it's not possible to do much suppression and 
evacuation and property protection are the only options. 
On the issue of equipment, I personally found the use of a 
respirator mask with dual filter canisters ("Protector" brand) was 
of great value in enabling me to continue putting out small fires 
throughout the night, in spite of appalling smoke hazard. My 
partner was unable to obtain one small enough to fit her face 
tightly. 

1.4 Any other matters I refer to my essay on surviving the fire at Kiah, in particular the 
value of a sprinkler system and attention to the detail of how 
houses catch alight and what can be done to reduce this risk. 
One product we fitted to our cottage was "Bird Scallop". This is 
lightweight tin cut on one edge to fit corrugations in standard iron 
roofing. It can be bent to fit tightly to a verandah roof set at the 
usual angle (say 15 degrees). We obtained the bird scallop from 
Heilmore in Heidelberg Road, Fairfield Victoria. They have since 
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been taken over by Strammit, who no linger make the product 
and do not offer anything that would do the job. This is and 
example of market failure. 
A means of safely blocking and filling guttering without ascending 
a ladder would be a useful thing for older people.  

Upload files MH-Report-on-csirofcnsw-seminar.docx - Download File 
Updated-version-of-How-Science-diligence-and-luck-saved-our-
home..docx - Download File 

 

 

 



Report on the CSIRO/FCNSW Seminar on Prescribed Burning in Young Regrowth Forests. 

Introduction. 

There are two major reasons why conservationists have been concerned with fire behaviour and 
control in the young regrowth that develops after intensive logging for woodchips. The high level of 
apparently unmanageable fuels in regrowth, increased access for ignitions and increased wind effect 
suggest that the risk of serous wildfire might be increased due to woodchipping.  The 1980 Timbillica 
fire showed that access for suppression forces was of little or no value in severe fire weather. 

The devastation caused by the Timbillica fire lead to the adoption of a comprehensive program of 
fuels management by prescribed burning.  This in turn has raised the issue of the impact of such an 
ambitious burning regime on the long-term survival of flora and fauna and on soil and catchment 
values. 

On 12th and 13th November 1992, the Forestry Commision of NSW held a seminar on the new 
prescribed burning guide for young regrowth forests developed by the C.S.I.R.O.  Bushfire Research 
Unit.  Regional forester Col Nicholson invited the South East Forest Conservation Council to send a 
representative and I was happy to attend in that role. 

Fire Behaviour Model. 

CSIRO researcher Jim Gould began by describing the experimental variables which went into 
developing the mathematical model of fire behaviour used to develop the burning prescription.  

A preliminary survey of fuels showed that there was little variation in fuel loads between sites, 
perhaps because all sites carried around the equilibrium fine fuel load for the age studied (15-18 
years).  Fine fuels were divided into three layers based on distinct changes in bulk density; that is 

• the very compact surface litter 
• less compact near surface fuels, consisting of grasses, ferns and trailers and the litter caught 

up in this layer 
• the relatively sparse elevated fuels, consisting of shrubs and saplings up to 2 meters. 

For each experimental fire, the wind speed under the canopy (at 2 M height), slope in the direction 
of the prevailing wind, ambient temperature, drought indices, predominant understorey species (6 
broad groupings) and near-surface fine fuel moisture content, height and % cover were quantified.  
Overall, 61 variable were examined. 

As with other fire behaviour studies, fire rate-of-spread (and therefore intensity and flame height) 
increased with ambient temperature, wind speed and slope. 

There was a highly significant inverse relationship between rate-of-spread and the near-surface-
dead-fuel moisture content. 

Rate-of –spread was also positively correlated to the near-surface fuel % cover and near-surface fuel 
height.  Since this latter variable was easier to measure in the field and the two were related, only 
near-surface fuel height was included in the final model. 



There was some suggestion in the data that the wire grass/bracken fern fuel type was most 
flammable and the Ghanias (cutting grass) the least flammable.  This finding may have been due to 
chance because of the times when these fuel types happened to be burned in relation to antecedent 
rainfall. 

Burning Prescription. 

The burning guide is presented as a chart with four graphs which can be interconnected by straight 
lines.  Thus, the temperature, slope, near-surface fuel height, near-surface dead fuel moisture 
content and in-forest wind speed can be used to predict rate-of-spread.  A maximum rate-of-spread 
of 2.3 M/minute is recommended as the safe upper-limit for burning regrowth. 

Other graphs are used to predict flame height and scorch height from rate-of-spread. 

A separate study enabled the prediction of in-forest wind speed at 2M  from the wind speed at 10M 
in the open. 

A major finding of the study was that as near-surface dead-fuel moisture content falls below 12%, 
fire behaviour rapidly becomes more extreme.  Similarly, if the near-surface fuel exceeds 1.2 M 
height, excessive flame height and canopy damage are likely to result. 

Additional constraints on the burning prescription are that ambient temperature must be less than 
25 degrees, relative humidity within the 50 to 80% range and average wind speed in the open at 10 
M less than 15 kph. 

Tree Damage. 

Bushfire Research Unit Director Phil Cheney described a study by Malcolm Gill of tree damage from 
prescribed burning.  Stem damage was related to tree diameter and height for different fire 
intensities.   

For this study, trees were selected to cover a range of diameters and were specifically not close to 
large piles of debris from previous logging operations.   

The study concluded that if fire intensity were limited to less than 759 KW/M (which corresponds to 
a rate-of-spread of 2.3M/minute) only 10% of the trees of 9cm diameter or smaller will suffer 
damage, and none over 12 cm in diameter will be severely damaged, provided the trees are over 12 
M tall. 

Crown Scorch. 

Ian Knight described his study of the thermal environment above prescribed fires.  The aim was to 
predict scorch height from various combinations of variables affecting leaf temperature and water 
loss.  The theoretical model developed gave similar results to the empirical relationship between 
scorch height and rate-of-spread derived from all of the burning experiments.  One interesting 
outcome was the advantage of having some wind in minimising crown scorch, provided fire intensity 
could be kept low. 

FCNSW Practice. 



District Forrester David Ridley reported on recent experience in prescribed burning in the local 
forests.  He said in 1991 2000 Ha of post-logging burning had been carried out at $9 per Ha, 20,000 
ha of broad-area burning had been carried out at $1.12 per ha and 11,000 Ha of burning under 
regrowth had been carried out at $2.90 per Ha.  Of the regrowth burning, only about half had been 
considered successfully treated (defined as 25-40% of the areas covered with a maximum of 10% 
crown scorch) and half needed a second burn.  He claimed that the regrowth east of the Princes 
Highway has been treated, at least with a first stage burn. 

Ridley said that experience had shown that burning on cooler days was best (preferably less than 18 
degrees) in dry conditions, with relative humidity 40 to 60% (compared to 50 to 80’% in the CSIRO 
prescription) and wind in the open less than 15 kph, with a caution to beware of afternoon sea 
breezes. He said he was somewhat unsure of what damage their prescribed fires had been doing to 
the crop trees.  

I asked if, given the restrictions on humidity, temperature and wind speed, there would be a 
sufficient window of opportunity to carry out all the burning required?  He replied that, once the 
backlog of burning from the past policy of excluding fire after logging had been cleared, there would 
be more opportunity to burn than required. 

I asked, given the lower limits on stem diameter and tree height, what age classes could be safely 
burnt?  Ridley replied that 10 year old post Timbillica fire stands had been treated (these have 
regenerated on advanced root-systems) and that stands as young as 12 years old have been treated 
where post-logging burning has been carried out.  This answer is rather surprising given the growth 
rates reported in the 1982 Management Plan and may reflect a rather heavy toll of damage to the 
young crop trees. 

I also asked whether, given that bracken fern and wire grass are pyrophiles, the prescribed burning 
regime might cause a species drift towards the worst fuel types.  Ridley replied that he thought not 
because less than 50% of the areas are burned.  I suppose that this means that a pyrophillic near-
surface fuel type might develop on some areas and a different range of species may survive on other 
parts of the landscape. 

Fuel load versus fuel structure. 

After dinner, Phil Cheney presented some results from experimental fires in monsoonal grasslands in 
the Northern Territory, which question the findings of MacArthur that fire rate-of –spread is 
determined by surface fuel load.  By using a forage harvester to manipulate fuel loads, Cheney 
showed that fuel height determined rate-of-spread and that, in a continuous fuel bed, fuel load had 
no effect (that is, the rate-of –spread was the same in areas where the grasses had been cut and 
removed from the site as in areas where the grass had been cut and left flat on the ground on the 
site). 

Cheney then re-examined the data of McArthur and concluded that the relationship that McArthur 
found between rate-of-spread and fuel load may have been a consequence of the relationship 
between fuel load and fuel age (since the last fire) which in turn determines the height and 
continuity of near-surface fuel components. 



Cheney suggested that the dryer, slightly elevated near-surface fuels determine the rapid 
propagation of fires and that the lower layers of surface litter tend to burn more slowly after the fire 
has passed, and may not contribute significantly to rate-of-spread. 

Cheney further suggested that although Neuman had found that fine fuels in the Eden forests return 
to their equilibrium levels of around 10 tons per hectare in as little as 3 years or so,   a much longer 
period of protection may be afforded by burning since near-surface fuels take longer to develop 
their maximum height, continuity and suspended dry-litter component. 

Computer simulation. 

John Coleman and Andrew Sullivan demonstrated a computer simulation of fire spread which uses 
data on topography and fuel types, mapped on a 500 meter grid, as well as weather forecasts, to 
predict the development of wildfires.   Using this tool, about 10 minutes of simulation can be used to 
generate a picture of how a fire will spread in the next 3 hours or so. 

Site Inspection. 

The fied trip on 13th November visited various experimental sites along Maxwell’s Road, where the 
fuels sampling and damage studies were explained.  At the Hanford Road site, I noticed plenty of 
rabbit scats and Guinea flower, 1 year after the fire.  

Steve Roffey, the Eden district fire protection forester, outlined the results of prescribed burning in 
regrowth obtained in recent seasons.  He said that burns were assessed from a helicopter, with a 
note every 15 seconds whether the forest below was burnt, unburnt or scorched, while flying in a 
grid pattern.  The fire perimeter is not mapped. 

Tony Howe asked Phil Cheney whether he thought 25-40% cover was adequate to protect against 
wildfire.  Cheney replied that if the areas treated were scattered at random across the landscape, 
there would be little effect on a large running fire since large fires integrate the range of fuels 
encountered.  However, if fuel hazards were reduced in strategic strips, wide enough to absorb most 
spot fires, wildfire damage could be limited. 

A forester from Conservation, forests and Lands in Victoria said their policy is to achieve 80-90% 
cover in strategic areas. 

Conclusions. 

These studies have advanced the science of fuels management in regrowth considerably.  However, 
further work is needed on the drying patterns of fuels in order to optimise the organisation of 
prescribed burning throughout the season. 

Conservation concerns about the fire risk posed by regrowth and the environmental impacts of 
prescribed burning are somewhat contradictory.   If public pressure over wildfire risk is brought to 
bear, a more intensive and severe fuel hazard reduction program may be implemented.  If public 
concerns over the impact of prescribed burning on flora and fauna, air quality (must they burn over 
Easter?) soil fertility and water catchment values are given higher priority, the area treated to 
reduce fuel may be minimised. 



Given that these opposing concerns need to be carefully balanced, it seems a pity that so little 
interest seemed to be shown by forest managers in the computer simulation of fire spread. 

Serious doubts were expressed about the adequacy of the 25 to 40% cover of prescribed burns 
achieved in regrowth.  If these areas were accurately mapped and the dater computerised, at least a 
fire controller would be able to contain full value from these. 

Mick Harewood.1992 
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How Science, Diligence and Luck saved our Home. 

Mick Harewood, February 2020. 

We always knew we had chosen to live in a fire-prone forested areai.  Our cottage, built in the 
1890’s, had survived the major fire in 1952, partly due to its location, low- down towards the toe of a 
ridge and above the river flats and swamp. 

The loss of life associated with the 2009 “Black Saturday” fires in Victoria caused a shift in advice 
from “stay and defend” to “leave early” if catastrophic fire conditions were anticipated.  Sue 
suggested we should build a bushfire bunker because, surrounded by a sea of wood-chipping 
regrowth, we might have difficulty evacuating by road to a safe place. 

Bunker Design. 

The CSIRO had investigated the use of bunkers or “dugouts” and had concluded that they are 
extremely dangerous due to the likelihood of carbon monoxide poisoning.  This meant that the 
bunker had to be gas-tight.  We are indebted to Chris Pullen who collated information and posted it 
on a website after the 2009 fires.   

In brief, our bunker is half underground and half above. On narrow concrete footings, we 
constructed of a double cavity wall of standard house bricks, sealed for water-proofing on the 
outside, and added 250mm thick puddled mudbricks to make up the full height on a sloping site. The 
roof is of reinforced concrete about 125mm thick.  The supporting reinforcing steel on which the 
concrete slab was poured extended just half-way across the walls, so there was a gas-tight seal 
between walls and roof.  The slab extends 100 mm beyond the wall, providing weather protection 
for the mud-brick walls. The internal space is about 3 metres by 3 metres by 2.6 metres, and the fire 
door opens into an external passage with a metal screen door for vermin exclusion and ventilation 
when the bunker is not in use. 

To determine when it is safe to exit, we have a thermometer with a probe through the wall 
(obtained from “Instrument Choice”.  The thermocouple thermometer I chose was YC-8XX series K 
type, dual chanel.), a metal pipe with a gate valve for sampling air quality and a small window of 3 
layers of ceramic glass in an insulated steel frame (made by “Nilfire”). 

The fire door was a solid-core standard hardware-store door fitted in a metal architrave, backfilled 
with cement mortar.  On the outer face of the door, I attached a sheet of fibre cement and covered 
this with old corrugated iron. The gas-tight seals were of two types (supplied by Lorient Seals).  Bat-
wing seals were fitted in the entire perimeter.  At the foot of the door, the architrave had to be 
completed with a 13mm step in the concrete, faced with a metal angle piece. Rebated in the 
perimeter of the door were “intumescent” seals.  These expand when heated, so attention needed 
to be given to opening the door if the intumescent seals got hot enough to expand.  Initially, I 
reinforced the door handle with metal strapping and attached a 50 mm block of wood to the wall 
nearby.  This facilitated leverage with a heavy crowbar.  Subsequently, I fitted a metal cable to the 
opposite wall and attached a turnbuckle and hook so as to be able to pull the handle with little 
effort. 



2 
 

In hindsight, I possibly should have purchased and approved fire-door assembly, which has a 25mm 
overlap with the architrave. 

Tight closure of the door was achieved with a sliding bolt. 

We were concerned that if the bunker had to be occupied for more than an hour by two people, the 
air might start to run out.  I purchased a second-hand compressed air cylinder from a local dive shop.  
When I bought it, the vendor asked what I was going to do about CO2?  He said that CO2 and 
humidity would build up rapidly once the door was closed.  I resolved to purchase a CO2 meter 
(search “Instrument Choice”, I chose the EXTECH CO2 meter model CO250, which also gives 
temperature and relative humidity) and to lower the position of the metal pipe with gate valve (CO2 
is heavier than oxygen and nitrogen).  

We experienced a heat-wave one summer of 3 to4 days.  We found the bunker got quite hot even in 
the absence of fire.  We added a perimeter of bricks to the concrete slab roof, filled the space with 
humus-rich soil and planted mesenbyranthemums, which the possums ate!  Local grasses and a 
Myoporum bayteii subsequently germinated.  We also attached new Zilcalume corrugated iron to 
the north and east walls with 25mm spacers (copper pipe) behind the sheets.  A gap at the bottom 
and top allows air circulation so the tin heats up in the sun but the bricks stay cool.  It is typically 5 
to10 degrees cooler in the bunker on a hot day, even with the fire-door open and only the screen 
door closed. 

House Design for Bushfire Resilience. 

After Ash Wednesday 1983, the CSIRO had advised that houses burnt down for two main reasons.  
Leaves and sticks igniting in guttering cause a fire to enter the roof-space, always a tinder-dry place.  
Secondly, embers building up over time at the junction of a vertical and horizontal surface can 
eventually cause a flammable building material to ignite. 

Having surrounded the house with verandas, we knew we needed a sprinkler system to wet- down 
the unpainted weatherboard walls and tongue-and- groove hardwood verandas.  We also took care 
to seal the gap between the top of the walls and the underside of the veranda roof with flexible 
“bird scallop” tin.  Below floor level, the house was boxed in with mudbricks and metal mesh (on the 
southwest), mudbricks and corrugated iron doors (northwest) and corrugated iron doors 
(northeast).   

The bottom two weatherboards were replaced with mudbricks, fitted between the studs and 
rendered to cover the studs and plates, then sealed with “Bondcrete” for water-proofing. 

We attached the guttering to the ends of the veranda rafters using external metal brackets attached 
to metal rafter extensions (“facia-savers”).  These enabled adjustment of the height of the guttering 
to achieve a maximal slope.  (A good slope avoids ponding of water and rotting leaves in the 
guttering, ensuring good water- quality in rainwater tanks.)  To be able to fill the sloping guttering, 
we made blockers using trouser legs or shirt sleeves tied up with string and loosely filled with fine 
river sand.  These can be placed at intervals and manipulated to form small dams of ~50mm depth, 
with a groove in the centre to allow excess water to flow to the next blocker.  Thus the entire 
perimeter guttering can be filled using just two hoses. 
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Just prior to the New Year’s Eve fire which devastated Mallacoota, our large dam ran out.  It had 
been supplying water to bird baths on each side of the house and we had intended to fill the 
guttering by connecting hoses to dam-water taps.  We installed an additional copper pipe from the 
house water supply to the south-western side of the house to fill the guttering on that side. 

The sprayer system consists of 19mm plastic tubing attached near the top of the house walls and 
fitted with ½ round micro-jet sprayers at ~1.5 meter intervals.   On first testing, unsightly water 
stains appeared on the weatherboards.  We resolved to support the tubing with clips right next to 
the sprayers so that these were the highest points.  We also installed 3 vertical copper pipes fitted 
with end-flushing valves to rapidly drain the system.  End flushing valves open when the pressure 
falls below ~16 psi. (Reliable gravity-type end-flushing-valves can be obtained from specialist garden 
irrigation outlets such as the one in Fyshwick, ACT). 

We also replaced the insect screen material on 3 standard metal (aluminium?) mesh screens with 
“Invisiguard” security grade steel mesh.  Although this was fitted to the same wooden frames, these 
were thoroughly wetted by the sprayer system. 

December 17th Visit. 

As the drought worsened and the fires in northern NSW and Southern Queensland progressed down 
the NSW coast and tablelands, we became increasingly concerned.  We contacted a friend, Rob 
Pearson, who was a member of the Merimbula RFS brigade and a former member of the Brogo and 
Cobargo brigades.  

Rob reviewed our bushfire planii and made several suggestions, many of which we acted on.  I wish 
we had acted on them all.  There is great value in getting someone outside your household to audit 
your fire preparation. 

New Year’s Eve Trial. 

On NYE 2019/20, fires burning rapidly under hot NW winds ravaged Mallacoota, Cobargo and 
suburbs south of Bateman’s Bay.  This event gave us the opportunity to implement our fire plan for 
real.  We tested the sprinkler system and found that one of the end-flushing valves had failed to 
close properly.  We also found that the tongue-and-groove decks were well-wetted but not-so the 
walls.  I rotated the pipes about 10 to 15 degrees and clamped them more-securely in place.  I also 
refined the shaping and placement of the guttering blockers. 

January 4, 2020. 

On the Saturday morning, my partner Sue evacuated to Eden to stay with my brother in his rented 
unit at “the lookout” in Eden, arguably one of the safest locations in the Shire.  I heard a farmer from 
Buckenboura say on ABC local radio that he and his father had sheltered under their brick house 
during the NYE fire.  When they came out to put out spot fires, they found all the hoses they had 
pre-positioned had burnt or melted!  I resolved to bring 3 hoses with fittings inside. 

From about 4 pm, the smoke from the Border fire made the day completely dark.  I used external 
lighting to move about 30 walnut drying trays, which had been stored in the shade behind our power 
block, into the dryer itself. 
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At around 8:30 on Saturday evening, Sue and David evacuated from Eden to Merimbula.  After about 
10 pm, Sue phoned to say the Border Fire had reached Wonboyn. I turned on the sprinkler system 
which was fed by gravity from a 13,500 litre plastic tank.  I donned my overalls, respirator, face-
shield mesh, woollen skull cap, leather gloves and boots.  I entered the roof space and gave it a fine 
spray for a minute or so; not enough to damage the plaster-board ceilings but enough to increase 
the humidity a little.  I followed the lime-line (laid earlier) to the bunker.  I dithered at the entrance 
taking hopeless photos in the dark and foolishly allowed a lot of smoke to enter the bunker! I closed 
and bolted the fire-door and put fresh batteries in the CO2 meter.  I recorded these numbers from 
my thermocouple thermometer (with a probe through the wall), CO2 and relative humidity meter 
and a barometer.  I had left a light on over the kitchen sink so that I might view the house through a 
tiny, expensive, window. 

 

 

Time 
pm 

Temp 
in 

Temp 
out 

CO2 
ppm 

Relative 
humidity 

Barometric 
Pressure 

Observations 

1022 20.9 40.3 1760 94.9  Fire progressing slowly downhill 
1026  45.1   1021 House obscured 
1029 21.0 40.9 2104 87  Small bird landed on window grill, 

then flew off 
1040 20.9 40.2 2388 87  Turned on compressed air a little 
1048 21 38.8 2684 86 1021 Firewood store has caught alight 
1053      House obscured, firewood blazing 
1058      Some radiant heat through bunker 

window. 
1106 20.8 40.4 3138 90 1021  
1122 21.2 37.7 4141 92 1022 Opened exit valve a little, opened 

compressed air valve more (cold). 
1132 21.4 35.5 4493iii 93.4 1021  
 

I geared up and exited the bunker.  At the house, I found the power off, water off and smoke-alarm 
screaming.  I turned off the power to the studio, which was burning from the inside.  I reset the 
inverter (which had indicated AC overload) and the 240 volt power to the house came back on. 

I donned a hard hat and made my way uphill past the burning studio to the concrete tank.  I turned 
off the gate valve to a 13,500 litre plastic tank which had supplied the house sprinkler system for a 
time before melting and disintegrating.  I turned on the concrete tank gate valve and made my way 
back through the burning landscape to the house.   The water pressure was pathetic.  I made my way 
back uphill and found that there were several leaks in the network, even though we had taken care 
to be able to isolate each plastic tank with a gate valve connected to a galvanised metal elbow 
connected to pipework underground.  Small plastic fittings had melted (a nipple and an end-
connector) and in one case a pipe had burnt underground, perhaps inadequately buried in rocky soil.  
I turned off the concrete tank and turned on the metal studio tank which I knew still had about 300 
litres of water.   
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I used one hose to fill a plastic watering can which I used to put out various fires burning garden 
fence posts etc. 

What was lost and what was saved. 

Our main loss was Sue’s mudbrick studio.  I believe sustained ember attack ignited a wooden door 
on the southwest side from the base.  Viewing the galvanised iron roof from above, it is clear that 
the tin over the eves is intact but the tin over the internal space has lost its galvanised surface.  The 
fire inside the studio was so hot that it melted glass which flowed down an internal mud-brick wall.  
Apart from the structural timbers, the studio fire burnt half-a-lifetimes worth of paintings and 
drawings, as well as numerous documents, files, books etcetera. 

We also lost a timber and tin carport, two mowers, several hoses and fittings, anything plastic such 
as grated drains in the roads, the 3 tanks, PVC pipe ends where they were exposed as part of “smart” 
culverts, PVC first flush diversion devices and PVC tank overflow fittings.   

Conclusions.  

A cheap and simple sprinkler system fitted under a veranda or under eves saved an old 
weatherboard house in an intense fire.  (The January 4th 2020 fire destroyed about 40 homes in the 
Kiah locality, as well as the community hall and church).  However, having a finite amount of water, 
it was imperative to turn on the sprinkler system at the optimum time.  Even though the water 
eventually ran out, the flammable surfaces were saturated enough to prevent the house from 
burning in spite of sustained ember attack. 

Having a solid, gas-tight bunker enabled me to stay safely to turn on the sprinkler system and then 
put out a few spot fires after the main danger had passed. 

Bunkers are not for everyone but a sprinkler system might be operated remotely (via a modem and 
solenoid valve?) or automatically (once the temperature reaches, say, 50 degrees C at an 
appropriate point outside the building.)  

To lose one’s home must be one of the most devastating experiences that one can endure.  While 
only a few lives were lost in this shire this season, hundreds of homes have been destroyed.  Neither 
“stay and defend” nor “leave early” is ideal.  Leaving early from a home designed to survive 
sustained ember attack un-attended might be a feasible option for many.iv 

Position in the landscape is also an important factor in determining the chance a building will 
survive. 

The extent of fuels management by prescribed burning is an area of great controversy.  The 
Macarthur fire danger meter can be used in reverse to determine the fuel load required to ensure 
that direct- attack on a head- fire by ground crews is possible.  The Bushfire fighter’s manual says 
that ground crews can only get near enough to a fire front to attack it if the flame height is less than 
about 1.5 meters.  If you plug in the temperature, wind speed, relative humidity and drought index 
etc. into the Macarthur model, there is no fuel level at which a fire can be attacked by ground crews 
under extreme or catastrophic fire-weather conditions.   
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In the Eden forests, fuels accumulate rapidly following a fire to an equilibrium level of about 10 tons 
per hectarev.  They reach 8.8 tons per hectare in about 3 years.  As the climate warms, the window 
of opportunity for safe burning is diminishing.  The idea that all forest areas can be burnt every 2 
years or less is delusional.  Moreover, many of our serious fires have actually been escapes from 
approved burns which have re-ignited on days of bad fire weather (e.g. Yankey’s Gap Road). 

Prescribed burning can have uses other than just fine fuel reduction such as reducing the amount of 
loose bark on the butts of trees and providing experience with active fires for training crews.  
However, it is difficult and unpopular in the peri-urban fringe due to smoke, the risk to fences and 
sheds and the sheer amount of effort involved.  In these areas, pile burning of gathered sticks 
followed by brush-cutting of near-surface fuels may be a better option.  This tends to encourage 
grazing by macropods. 

My view is that, while prescribed burning may have a role in some circumstances, it is folly to expect 
it to do what it cannot achieve in a warming climate with more frequent days of extreme or 
catastrophic fire danger. 

We have seen the devastation, all down the east coast, to which just 1 degree of warming has 
contributed through the enhanced drying of fuels and depletion of water resources. 

We need to stop burning fossil fuels. 

 
i . The 1952 fire came from the north-west and burnt trees on the ridge, well-above the house and to 
the south.  Another factor may have been the absence of guttering-the house certainly had none by 
the time I bought it in 1976. 

In 1972, fires at Nadgee and Yambulla had burnt vast areas of forest to the south and west. 

The November 1980 Timbillica fire burnt 46,000 hectares of mainly woodchip regrowth forest in 6 
hours. 

We moved to “ ” in 1982 and were very lucky that the wind dropped before the 1983 
Combienbar fire got very far over the Victorian border.  By March 1983, the extreme winds which 
fanned the “Ash Wednesday” fires in Victoria did not pose a threat to us because the Combienbar 
fire and a smaller blaze at Rockton had been blacked-out. 

We gradually restored the cottage and surrounded it with verandas.   We built a mud-brick studio, in 
which we lived while we replaced the roof of the cottage in around 1991. 

 
ii Fire plan for  

 

• Put treasured items in bunker (lap tops and hard drives) or car – guitar, 
paintings, clothes and drive car to the flat under nut trees. 
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• Turn off gas and disconnect bottles, remove them away from the house 

and bunker. 
 

• Move fuel to the loco (nut-dryer) fire box shed. 
 

• Put water in the guttering using the blockers from back of the house and 
hoses with hooks (under house). 
 

• Fit studio metal doors and water gutters too. 
 

• Fill bath and recycling bins (put around house with mops) and place wet 
towels under doorways. 
 

• Fill knapsack sprayer and fit with jet fitting. 
 

• Shut windows. Remove curtains. 
 

• Open ceiling and put ladder in place. 
 

• Turn on spray system to check. 
 

• Switch house water supply to concrete (and top plastic ) tanks. 
 

• Bring some hoses and fittings inside house 
 

 
iii At 2000 to 5000 ppm, CO2 can cause drowsiness, headaches, poor concentration. 
At >5000ppm, serious health effects can be experienced, including oxygen deprivation leading to coma and 
even death. 
The level of CO2 achieve after about 1.5 hours in the bunker has led me to question whether the compressed 
air cylinder was fully charged at the time of entry. 
iv Paul Whitington has described the construction of their home near Wonboyn, which survived the 4/1/2020 
fire unattended.  See Info@atlasforlife.org.au 

Feb 2020 newsletter 
Forest Recovery 
Read more on life in a southern forest (Jan 27, 2020). 

v  Newman L (1977) Cited in R.J.Raison, P.V. Woods and P.K Khanna. Dynamics of fine fuels in 
recurrently burnt eucalypt forests.  Aust .For. 1983 46 (4) 294-302. 
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