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INTRODUCTION 

 

I have been fortunate to have played an important role in an environment that was exciting, 

demanding, and had an element of high-risk associated with it. Flying with the CFA was not 

for everyone. Many thought we were flying for the fun of it. This is far from the truth. What a 

lot of people did not understand was that we flew on days when the weather was hot and 

windy. Bad weather days! Some days being worse than others. I have covered nearly the 

entire state of Victoria by air and happy to say I know a lot of towns. Victoria’s northwest is the 

only area I have not flown over for fire operations. 

I began air operations as an Air Observer (a Region resource) and progressed through the 

ranks to become an Air Attack Supervisor (a State-wide resource). I flew for Region 13 as an 

Air Observer when not on call for Air Attack Supervision and all my flights were done as a 

volunteer. I joined the CFA as a volunteer at Ferntree Gully Fire Brigade in 1983 after the Ash 

Wednesday Bushfires. 

I attained my accreditation as an Air Observer in 1989, accreditation as an Aircraft Officer in 

1994 and as an Air Attack Supervisor in 1995. My air operations for the CFA covered a twenty-

one-year period. 
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AIR OPERATIONS HISTORY 

This is a brief presentation on the use of aircraft in Victoria for fire-fighting activities. The 

agencies involved included the Country Fire Authority (CFA), and another government 

department that had numerous name changes. This pattern continued over the next three 

decades with seven more major departmental name changes: 

1. Department of Conservation Forests and lands (CFL) – 1983 

2. Department of Conservation and Environment (DCE) – 1990 

3. Department of Conservation and Natural Resources (CNR) – 1992 

4. Department of Natural Resources and Environment (NRE) – 1996 

5. Department of Sustainability and Environment (DSE) – 2002 

6. Department of Environment and Primary Industries (DEPI) – 2012 

7. Department of Environment, Land, Water and Planning (DEWLP) – 2014 

During my tenure with air operations, I worked in cooperation with the first five departments of 

the list above whether it was a fire on private land or public land. Management of resources 

dictated that cooperation, as a cost-effective means of providing fire protection across the 

state. 

The CFA protected life, private land, and private property. The other “department” managed 

and protected the public land including state forests and national parks of Victoria. There was 

a designated fire management branch with an associated air operations sector within these 

“departments”. In effect, there was a duplication of resources and politics played a role in this. 

Despite the regular name changes, air operations continued with somewhat smooth and 

effective air operations at ground level and from the air. Naturally, there were issues which 

required sorting out at the top level of management. Procedures were in place and we followed 

them regardless of the politics. Time also brought about changes to operations and these were 

adopted seamlessly. Safety played an important role in this high-risk environment. 

The use of aircraft to spot, observe and conduct fire suppression activities have been 

conducted throughout Victoria since the 1970s. Light aircraft were used initially for air 

observation, and some of these aircraft were privately owned. They were limited in terms of 

air-to-ground/ground-to-air communications and delays in the transfer of communications had 

its problems. During those early days there was limited ‘real-time’ information reported from 

aircraft. In the 1970s C130 Hercules aircraft began use as air tankers to aid in fire suppression. 

Activities included fire bombing using water and fire retardant. The early 1980s saw a 

progression in use of aircraft for fire operations. 

CFA regions were responsible for supplying and managing their own accredited Air Observers. 

They were made up of career firefighters (paid staff) and volunteer firefighters. Air observing 

flights were conducted in fixed-wing aircraft. A CFA portable radio could be installed in an 

aeroplane for real-time communications to report back to Region Headquarters. Aircraft were 

used on a ‘hire’ basis from local aeroclubs or aircraft companies around the state. There began 

a concerted effort for aerial fire-fighting management throughout the declared fire danger 

period in Victoria. Helicopters were used for fire suppression, however, in the early stages 

they could only carry water in ‘Bambi-buckets’ slung beneath the helicopter. 

Both CFA and government departments utilised aircraft more frequently to assist in aerial 

fighting. The benefits were recognised by government and the funding required was 

forthcoming. Over the years, it expanded to become a vital component of Victoria’s fire-fighting 

resources. It was not all smooth sailing though. 
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The 1990s brought with it an increase in helicopter use. The USA spent money in research 

and development of firefighting equipment for aircraft. Helicopters could fight fires using 

Bambi-buckets and belly tanks with capacity to fight fires using water, foam injection and 

retardant. Fixed-wing aircraft could fill their hoppers (fuselage tank) with the same components 

as helicopters. Victoria requested the use of two CL-125s (from Canada) from South Australia 

to fight fires in the Dandenong Ranges in 1996/97. These aircraft filled their tanks by skimming 

over water while flying. Although they showed potential, they were considered not appropriate 

for Victoria. 

The CL-125s are the aircraft that people have heard stories of scuba divers being 

dropped onto a fire. You know how the story goes – they scooped them up whilst filling 

their belly tanks. There are a lot of gullible people out there! Now to finally put that 

nonsense to rest. If you can fit a scuba diver or two through a small opening (20 

centimetres or 8 inches), just below the surface of the water while the aircraft is flying 

along at around 200 kilometres per hour without dismembering the body or damaging 

the aircraft, then the story holds water. Pardon the pun. The stories went on with a 

similar scenario, this time with scuba divers being dropped from Bambi buckets. Well 

– a scuba diver may be able to enter a Bambi bucket, however, trying to let him out 

through an opening that is only 12 to 18 inches in diameter – I think not. There has 

never been a case in the world of aerial firefighting that would confirm either story.  

The momentum that began during the 1990s has carried through to today and is supported 

and has grown throughout Australia. The Erickson Aircranes originally contracted to Victoria, 

have become synonymous with aerial firefighting in Australia. They are a valuable tool in 

assisting with fire suppression. We are all aware of “Elvis”, the big orange helicopter, and his 

lesser-known helpers. If I had a fleet of Aircranes available to be deployed to every fire I was 

called to, very few fires would have got away from us. Unfortunately for us, it all comes down 

to budget and availability of those helicopters. Their ability to carry 9000 litres of water and fill 

their tank in forty-five seconds, is what makes them successful. The only downside to them 

was the fuel consumption at over 2000 litres per hour! They are great workhorses. 

After major fires, there is always public comment regarding Victoria and why it does not have 

its own fleet of aircraft for firefighting. The main reason is cost, however, there are also a 

couple of other reasons. Regarding the Erickson Aircranes, only eighteen were ever built and 

they are NOT FOR SALE. The Aircrane is fast becoming an aging helicopter too. It is cheaper 

to contract them during our Fire Danger Period (FDP) for a period of between 70 and 90 days 

with room for extended hire if needed. If Victoria was to purchase other helicopter types for 

our FDP then they may sit idle for the remaining nine months of the year. Again, it is cheaper 

to contract these other helicopters from Australian companies with Australian crews. 

The DC-10 Air Tanker can carry up to 40,000 litres of water or fire retardant. It is now used in 

Victoria, however, is limited to an effective operational area. There are very few airports with 

the capability to fill this aircraft with water. Most airports simply do not have sufficient bulk 

water supply to be able to fill it quickly, time and time again. Distance becomes a problem too, 

with long turn-around times which results in a huge cost for possibly little result. The length of 

runway also adds to the mix of why it can only be used around the Melbourne area. The DC-

10 Air Tanker is still most effective and is contracted to protect the Melbourne urban/rural 

interface. 

Victoria is fortunate to have a large fleet of available fixed-wing and rotary-wing aircraft for its 

Fire Danger Period. These aircraft are strategically placed in centres around the state and 

serve our state well.  
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A Russian-built MIL-8 dropping 5000 litres of water from a long-line Bambi-bucket in East Gippsland in 

2006. The line is 150 feet long and has a specific use in steep terrain fires. This helicopter was 

contracted from Heli Harvest in New Zealand and was most effective. I decided not use foam during 

this operation due to the possibility of contamination of waterways in this old-growth forest. 

 

FIREFIGHTING AGENTS 

There are three agents used by aircraft to fight the spread of fire. Each one has its own distinct 

use for effective control and depends on what type of fire it is fighting. The agents are: 

WATER Used for fire suppression by a method called “direct attack”. This entailed 

dropping water directly onto active fire whether it be a grass, scrub, or bush. Water is easily 

available and a relatively cheap resource. It can be obtained when using helicopters with 

direct filling by lowering a Bambi bucket into a water source or pumped by way of a 

snorkel/hose. Fixed-wing aircraft required the use of pumps to fill whilst on the ground. 

Water is used to cool the fire. 

The Fire Triangle is composed of three elements - Heat, Oxygen, and Fuel. If you remove 

one of those elements, there is no fire. Sea/salt water was only used as a last resort when 

fresh water was either unavailable or too far away to be effective. Salt is corrosive to 

turbine engines which results in higher maintenance costs. 

 

FOAM Used also for direct attack or building a barrier ahead of the fire. Angus 

Forexpans s Class A foam was the principal knockdown agent used. The foam additive 

acted as a surfactant which made the water wetter. Foam breaks down the surface tension 

of water droplets and makes it flow over the surfaces it covers more uniformly. Foam could 

be added to the water whether Bambi bucket or tank, by injection during flight once the 

tank was full. The pilot would press a switch which automatically injected a pre-set amount 
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of foam into the tank. The foam then mixed with the water as it was dumped from the 

aircraft and provided an even coverage. Foam used today is environmentally friendly and 

washes off in the next shower of rain. Foam has the appearance of water when falling. It 

takes a little longer to finally settle although the time is negligible. Another interesting factor 

with foam is that the layer of bubbles acts as a blanket to smother fire and the water 

component cools the fire. 

 

 
Helitack 335 (a Bell 212) delivers 1400 litres of foam on a fire near Dromana on the 

Mornington Peninsula. 

 

RETARDANT Used by fixed-wing aircraft to hold a fireline until the construction of a 

mineral-earth line. Fixed-wings are particularly efficient at delivering smaller total volumes 

of the longer-lasting retardant over larger distances (particularly to fires in the desert and 

the more remote mountain areas). 

The principal agent used was Phoschek D75R Fire Retardant. The retardant had a red 

dye added to it so pilots could identify where their previous drops had been made. This 

method is most effective, and I have witnessed the results of its ability to prevent fire from 

spreading. Although harm to the environment was limited using this chemical, efforts were 

made not to drop retardant into waterways to prevent contamination. 
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The red line on the trees through the photograph is retardant. This photo was taken in East 

Gippsland. 

 

 

“Helitack 1 – I presume!” 

The fire season of 1992/93 was particularly wet. It seemed to rain, and rain, and rain. This is 

what bored pilots get up to, to fill in time at the airport. Aircraft were contracted for the fire 

season regardless of the weather and we had to be on standby just in case. 
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Helitack 1 – Going down! 

 

 

“U light’em, we fight’em!” 

This was perhaps one way of getting a fire going during 1992/93. 

AIR OBSERVING 

Air observers are used for reconnaissance, fire detection, gathering intelligence of fires, 

plotting fires, and reporting back to the Incident Management Team. Fixed-wing aircraft are 

used predominantly although helicopters may be used. Cost is the driving factor with this area 

of operation. On days of total fire ban or high-risk days, a crew of up to three air observers 
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would take to the skies and fly a “milk-run”. This is a specific route around their district or 

region keeping a constant lookout for smoke. Smoke can easily be detected from the air up to 

200 kilometres away. 

To be a successful air observer, you must be a competent map reader, be able to identify and 

locate fires quickly and report initial information back to headquarters, work under pressure, 

and be accurate with all your information. You must also not be prone to airsickness. Once 

initial information is reported, the air observer must continue to gain further details about type 

of fire (grass, scrub, bush, forest), direction and rate of spread, size of fire, threats to assets, 

type of terrain, and weather conditions at the fire. All this is done repeatedly to update the 

information whilst flying in box patterns around the fire. The air observer would plot the fire on 

a map which was a task in itself. 

When I flew as an air observer for Region 13 (Yarra Valley area east of Melbourne), we usually 

conducted three flights per day each lasting for two hours. There may have been a crew 

change and after each landing, the aircraft would be refuelled and we would have 

refreshments. We did carry food or snacks with us in flight, along with water. Our flights could 

go for longer if fire was detected. The longest continuous flight I had as an air observer lasted 

for 6 hours and 10 minutes in a Cessna 210. It was fortunate this aircraft was equipped with 

long-range fuel tanks on a day where numerous fires were detected including the Yarra Valley, 

Pakenham, and the Mornington Peninsula. 

 

Myself with three of my air observers at Latrobe Valley Airport during a training exercise. The 

aircraft shown is an Aero Commander which was a comfortable platform for our duty. 
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An example of an actual plot of a fire drawn in the dark blue line. This is the Trentham Fire from 

March 1998. Although I was an Air Attack Supervisor at this fire, I was still required to plot the 

fire for intelligence and operational reasons. An Air Observer operating over this fire would have 

performed the identical task. 

 

 

AIR ATTACK SUPERVISION 

The main role of an Air Attack Supervisor is to conduct tactical aircraft operation over a fire, 

and direct fire-bombing aircraft where to drop water, foam, or retardant over a fire in 

conjunction with ground crews. This was done from a separate platform of either a fixed-wing 

or rotary-wing aircraft. Helicopters were the main platform used by AASs. Once deployed to a 

fire, it was also our role to maintain separation of other aircraft and coordinate the operation. 

In effect, we were air traffic controllers and we commanded all the air operations over that fire. 

This also included non-firefighting aircraft such as the Police Airwing, media helicopters and 

the air observer aircraft. During the Mt Dandenong bushfires on 21 January 1997, I was in 

control of 14 other aircraft that day and it was an intense operation. 

As air attack supervisors, we had to know the performance conditions of aircraft we worked 

with. Working at altitude with helicopters on days of high temperatures meant performance 

was often limited due to the reduced density of the air. It may have meant that the belly tank 

was not filled-to-capacity. With fixed-wing bombers it meant they required a longer take-off 

distance even near sea-level with a full hopper of water. As AASs we used many of the skills 

that went with air observing. Navigation, plotting, fire conditions, weather etc. The aircraft we 

used had many radio types for communications. They included main aircraft radios with 

aviation frequencies and for intercom, Vicfire and fire-ground radios, and trunking radios (for 

discrete radio communications). 
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When performing fire-bombing, we were required to log all drops and if they were successful 

or otherwise, whether water, foam, or retardant was used, and the type of drop used. Under 

emergency powers we were legally able to draw water from swimming pools or other water 

storages if required, without seeking prior permission. 

One AAS was generally deployed to a fire to manage aviation resources at that event. If the 

fire grew to be large enough, then a second AAS would be deployed and sectors would be in 

place, each managing their allotted sector. Safety was an important factor at all times. AASs 

worked with pilots to keep an eye on our working environment. I am happy to report that I was 

fortunate to never have had a reportable incident in all my operations. I did, however, push a 

sliding window too far in a Jet Ranger. It left the slide and fell to the ground never to be seen 

again. It fell into bushland and was not considered a safety issue. 

The policy of using trained and accredited Air Attack Supervisors to direct firebombing 

operations found that their work directly improved the efficiency of air attack operations for an 

average of 68% of the fires. 

 

FLIR and INFRA-RED LINESCAN 

Forward-looking infra-red (FLIR) was used primarily for locating hot spots where either long 

firelines or inhospitable terrain made locating them difficult from the ground. The FLIR 

equipment was mounted in a light helicopter which could fly slowly along the fireline; this 

aircraft was also able to assist with directing ground crews if required. 

FLIR proved particularly useful at Otways 002 – Yeodene where a fire in peat fuels was very 

difficult to extinguish. A peat fire is able to burn under the surface to appear some distance 

from the original site. 

Infra-red Linescan was undertaken using a dedicated fixed-wing aircraft – Firescan 2. The 

aircraft – a Cessna 404 Titan – was able to fly quickly to almost any location in Victoria and 

undertake Linescan missions over large tracts of forested land. Linescan proved very useful 

to fire controllers planning strategies for the larger fires. It was used extensively at Heyfield H 

031—Caledonia, both to follow the major runs of the fire during the first three days, and to 

monitor fire activity along the (approximate) 200-kilometre perimeter over the following 

fortnight. Linescan also assisted fire controllers during multiple fire situations; as on 26 

November 1997, when lightning caused 44 fires across Gippsland and, with resources 

stretched, decisions had to be made regarding which fires were priorities for attack. 
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The team of CFA and DSE Air Attack Supervisors at Mangalore airport in front of a Dromader M18-B 

water bomber. This event was to accredit new AASs and re-accredit those who were required to 

maintain an operational capacity. Re-accreditations are every 5 years to comply with regulations 

regardless of how many hours you had flown, or fires you had attended. The Dromader had a water 

capacity of 2500 litres stored in the hopper forward of the windscreen. 

 

 

“Elvis” delivers 9000 litres of foam on a fire at Limestone Creek near Yea. This ‘string drop’ is 

an effective method of directly attacking an extended line of fire. 
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THE STATE AIRDESK 

The State Airdesk is a joint initiative of the Department of Environment and Primary Industries 

(DEPI) and the Country Fire Authority (CFA), staffed by highly trained personnel from both 

organisations. The State Airdesk is managed by the State Aircraft Unit (SAU). The facility is 

based at the State Control Centre of DEPI and is contactable 24 hours day, 365 days a year. 

The key responsibilities of the Airdesk are: 

• To manage the dispatch of all State Fleet Aircraft 

• To coordinate the preparedness of state aviation resources 

• To coordinate the hire of aircraft in regional Victoria 

• To assist with the management, coordination and dispatch of aviation resources 

around the state. 

The State Airdesk's priority is to ensure that through a sound operating environment, 

procedures and protocols, all aircraft resources are utilised in a safe, efficient, and effective 

manner. 

State Airdesk personnel are highly trained and recognised leaders in their field. They maintain 

a policy of 'safety first' and pride themselves on their safety record. Debriefs are conducted at 

the conclusion of each fire season and major incident to refine procedures and protocols, 

where necessary. This ensures that aircraft operations remain as safe and efficient as 

possible. 

 

 

CONCLUSIONS 

The use of aircraft to facilitate effective fire suppression activities will continue to grow and 

serve Australia into the future. A benchmark has been established and is now recognised 

throughout the emergency services departments. 

 

The generally very low turnaround times of helicopters arises from their ability to fill from water 

sources near the fire. Low turnaround times permit high delivery rates. Despite them carrying 

about half the volume of fixed-wing aircraft per load, the short turnaround times mean that 

helicopters are able to deliver between twice and three times the volume of the fixed-wings 

over a similar period. 

 

Aircraft were found to be generally effective in assisting the containment of fires but were 

particularly effective during the first attack phase (which is vital to prevent fires escalating to 

campaign status) by: 

• most importantly, slowing or stopping the head fire if they arrived early enough 

• of less importance, but nevertheless of significance, by directing ground crews to 

reach     the fire. 

 

At the fire events sampled, by expert opinion, aircraft contributed an average of 64% of the 

total effort of fire containment, rising to 69% where the fire was checked early and contained 

to a small size. 

Aircraft were also effective in saving human assets. Direct suppression action by aircraft was 

responsible for saving more than $4 million in material assets during the 1997–98 fire season. 
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Response time was the main limitations to aircraft effectiveness in the first-attack role. Models 

for predicting aircraft contribution to first attack containment and to final fire size showed that 

the response times of aircraft directly influenced both. These models also showed that low 

response times become increasingly important as fire danger increases. 

 

Whether used for reconnaissance, detection, or fire suppression activities, aircraft have 

established an important and effective role not only in Victoria, but Australia as a whole. 

Technologies will further enhance improved roles of aircraft in firefighting as will the 

development of better aircraft. 

I am grateful of the role I contributed to, in helping make Victoria’s communities a safer place 

to live. 

 

A PERSONAL NOTE - The Human Aspect 

 

There are numerous times when attending fires has led to amazement, by observing fire 

behaviour in all its forms. Whether it be a small running grass fire to a massive crown fire, the 

visual aspect is stunning. Twenty-one years of dealing with it from the air has been quite a 

study. 

 

During aerial firefighting operations I have been rewarded by performing a role in attempting 

to keep a small fire small and succeeding. On the other hand, there have been times of utter 

frustration at not being able to a control fire, and watching it burn out of control. Factors include 

the intensity of the fire, fire size (area), not having the resources to suppress the fire, and the 

weather. Having extreme wind conditions blow a load of water or foam and totally miss its 

target is frustrating. Terrain is another factor – watching houses burn to the ground in minutes 

as fire races up a steep slope on Mt Dandenong is unpleasant and frustrating. Watching this 

occur from the seat of a helicopter and feeling totally helpless, absolutely helpless, and 

powerless! No amount of human interaction can prevent disasters like this. 

On the other hand, I have witnessed the saving of life and property in the most extreme 

circumstances, all due to water bombing. 

Another point of frustration is when we are well into fire bombing activities and we lose the 

use of a helicopter because he had to leave the scene to refuel. It seemed to occur at the vital 

time of a firefighting operation. 

I have been part of a team of professionals with a task to perform. No one can achieve results 

in this area of operation on their own. I feel confident in being able to read fire, however, not 

to read its predictability. There are some forces that remain in nature’s realm. 

 

Fire is a natural BEAST! All we can do is try to control it the best we can. 

 

The next chapter in this presentation will be titled “Anatomy of a Fire” and deals with how 

aerial firefighting operations are performed from start to finish at a real incident. 
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