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Science…naturally! 

 

ANATOMY OF A FIRE – AN AERIAL PERSPECTIVE 
Ross Knudsen, September 29, 2020 

 

ENDEAVOUR HILLS FIRE 

Date:   Friday 30 January 2009 

Time:   1215 hours to 2045 hours 

Location:  Churchill Park Drive, Endeavour Hills – Melbourne, Victoria 

Cause:  Fire as result of two-car MVA – Motor vehicle accident 

Aircraft:  Firebird 302 – Air attack platform 

Fire bombers: Helitack 341 (Erickson Aircrane), Helitack 345 (Bell 212), 

Firebird 306 (AS350 Squirrel) 

Weather:  Fine and sunny – northerly wind @ 25-40 kmh – temp. 41°C 

FDI*:   Extreme  * Fire Danger Index 

 

“Elvis” delivers a full-salvo of murky water during the event 

A good reason to present this fire event in the form of an anatomy, is because it 

encompasses many factors involved with using aircraft to assist in the suppression of a fire. 

Four rotary-winged aircraft were used at this fire and achieved excellent results. One 

helicopter was used as the air attack platform with the remaining three helicopters used to 

water bomb the fire. 

The location of the fire was in the far south-eastern suburb of Endeavour Hills including the 

Churchill National Park. The terrain is undulating and bushy, adjacent to the Churchill Park 

Golf Course, and close to the main high-voltage transmission power lines to Melbourne. 
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I was on standby at Moorabbin Airport due to the forecast of another hot day in Melbourne. I 

had at my disposal, a Bell 212 (Type 2) helicopter and an AS350 Squirrel (Type 3) helicopter 

for fire bombing. The Aircrane (Type 1) was on standby at Essendon Airport. The summer had 

been dry and hot, and the long-range weather forecast was void of optimism. Today’s weather 

was followed by a cool change with minimal impact. After a couple of days of moderate 

temperatures, the days would heat up with a succession of extreme temperature days and 

strong, hot, northerly winds which would culminate in “Black Saturday”. 

INITIAL FIRECALL:  My pager alerted me at 1215 hours with a reported fire at 

Endeavour Hills. I was the duty air attack supervisor assigned to Firebird 302 and I was to 

take Helitack 345 with me. Once airborne at Moorabbin, the smoke column was clearly evident 

to the east. The distance of approximately 15 kilometres away or about eight minutes flying 

time. The fire was going with dense, black smoke forming part of the column. I had very good 

local knowledge of the area as it was close to our home in Ferntree Gully. 

On arrival overhead the fire at 1226 hours, I immediately assessed the situation and located 

water sources suitable for the fire-bombing helicopters to use as fill points. The fire was being 

driven by a moderate north-westerly wind and was slowly increasing in size. At this stage of 

the fire, threats to life or property were minimal. I began issuing instructions to Helitack 345 

on where to drop water on the eastern side of Churchill Park Drive. The fire had grown to a 

size where one water drop was insufficient to put the fire out. The fire began to show signs of 

extreme heat and flame height (up to 40 metres) from a plentiful supply of dry fuel. I requested 

more aerial support at 1234 hours and was informed the Aircrane (Elvis) and Firebird 306 

would be deployed immediately. The Aircrane is capable of dropping 9000 litres from a tank, 

and Firebird 306 dropping 520 litres with Bambi bucket attached. 

 

Figure 1 – Time 1223 hours. The view from Firebird 302 on approach to the fire. Heatherton 

Road is the main road heading east and passing over the new Eastlink Freeway under 

construction through Noble Park. 
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Figure 2 - The cause of the fire at the intersection of Churchill Park Drive and Power Road. The 

red car failed to give way. 

 

 

 

 

Figure 3 - The fire is burning on the western side of Power Road and quickly spotted over the 

road driven by strengthening wind. 

These two vehicles 

collided with the white 

vehicle causing the fire 
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Figure 4 – Time 1241 hours. The fire rapidly acquired these destructive flame heights once it 

had become a crown fire. 

 

 

Figure 5 – Time 1241 hours. Impressive fire behaviour and flame heights. It is difficult to fight 

this from the air and too big for ground crews to extinguish, A pilot would never attempt to 

drop water on this occasion. He could not get close enough due to the dense smoke and 

would not be able to see the fire. Turbulence would also make direct attack unsafe. 
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Figure 6 - The Aircrane hover-filling at a dam close to the golf course 

      

Figures 7a and 7b - The Aircrane dropping muddy water it had acquired from the dam at the golf 

course. After finding a suitable alternative and a deeper dam, the second shot is how water and 

foam appear in a typical drop. 

 

As soon as the aerial fire bombers arrived overhead the fire, they were advised of watering 

point/s to fill their tanks and are immediately put to work. There was no time wasted. As an air 

attack supervisor, I had been active in looking at how to best utilise each aircraft. Things such 

as -  the most active part of the fire, accessability to those areas, which machine is best suited 

for each task, turn around times, asset protection, using each aircraft efficiently and safely 

etc. I must be mindful of where each aircraft is the entire time and assist in maintaining 

separation at all times. This is done in conjunction and cooperation with the other pilots. 

Turn-around time is the length of time it takes for a bombing aircraft to depart the fire after 

a drop, trtavel to the water point to fill, and return for his next drop. Turn-around time at this 

fire was in the order of 2 minutes due to the close proximity of dams. Firebird 306 had 1 
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minute turn-around times all day. It is quicker to fill the bucket by tipping it into the water and 

not having to pump it. 

 

 

Figure 8 - Time 1429 hours – The fire has begun to flare and is burning well against the wind. 

The small flare (above the transmission pylon) could not have resulted from spotting activity. 

The terrain and the fuel load dictate the spread. This flare-up is the cause of the spot fires in 

Figure 11. 

 

The weather plays a significant role when fighting fire. This fire was no exception. Local 

terrain often affects the wind speed and direction, along with rapidly rising 

temperatures. When a fire reaches a size of huge proportins, the rising column of 

smoke and heat draws air in at the base of the column. This increases the air speed and 

supplies more oxygen to the fire which heightens the danger for those fighting it. The 

inflow of air can enter the column from all directions. 

This has resulted in disastrous consequences in the past and unfortunately will impact 

lives in the future. 
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Figure 9 - Time 1322 hours. The darkened area is the shadow from the smoke plume. 

 

Figure 10 – Time 1329 hours. This active fire line is creating the shadow in the photo above 

 

The fire is now burning back against the wind and slowly moving towards the power lines 

crossing the lower portion of the photo. It is essential to try and stop the spread of fire reaching 

the power lines. The dense smoke has the potential to create arcing and power outages if the 

lines become immersed in dense smoke. 
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PERFECT FIRE WEATHER! 

1330 hours - Temperature: 41° C 

Wind – North-westerly @ 30-35 kmh approx. 

Humidity – 12% 

 

Figure 11 – Time 1331 hours. The active fire line in the previous photo has sent embers 

downwind to start numerous “spot fires”. It has taken nine minutes to go from a clear area (two 

photos ago) to an intense group of spot fires. It is an indication of how dry the fuel is, how hot 

the air is, and how strong the wind is to carry embers at least 600 metres downwind. 

 

An interesting observation is that all these spot fires occurred at the same time, emanating 

from one large flare-up. This type of fire behaviour is totally unpredictable and can have dire 

consequences for people and property downwind. The near-empty dam provided an ideal fire 

break on this occasion. Having ground crews nearby also provided the extra cover with a quick 

response to extinguish the spot fires. “Elvis” also provided cover with immediate water 

bombing activity. In a short period, these spots were extinguished and the firefighters could 

resume their duty on the main fire. 

Another unfortunate cosequence is that spot fires like this have the ability to rapidly build, and 

coalesce to create larger unexpected fires. Firefighters then have little chance to bring it under 

control before disaster reigns. There is value in having aircraft deployed on days of high-risk 

and using them for detection. I am able to write this with first-hand experience having operated 

over many fires, and being assigned solely to detect spot fires and manage asset protection. 

Spot fires 
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Figure 12 - Can you spot the Aircrane in this photo? This is a great example of what we had to 

contend with. It is important to maintain vigilance and good communication while working in 

this high-risk working environment. The Aircrane is just above the right-hand end of the dam 

in the middle of the photo (between the trees). He is descending to fill his tank. You, as 

readers, do not have the advantage of seeing the Air-Crane moving against this background, 

whereas I did. 

 

Figure 13 – Helitack 345 (Bell 212) dropping a load of foam close to the Churchill Park Golf Club 

clubhouse. Also note in this photo how fire is burning the short grass on a fairway at the bottom 

right. Short, well-manicured grass has the ability to burn given the right conditions! 
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Figure 15 – Time 1319 hours. Churchill Park Golf Course is providing a great firebreak. 

The wind has suddenly veered to a south-westerly and has spotted over Churchill Park 

Drive. It backed around to a north-westerly about an hour later. This complicated the 

firefighting effort in what appeared to be an unpredictable element. A change of wind 

direction was not forecast for this area, yet we all had to adapt. 

 

Many CFA “Strike Teams” have been deployed to the fire and DSE (Department of 

Sustainability and Environment) Fire Management vehicles (slip-ons) are also on-scene to 

assist with fire suppression activities. 

A CFA Strike Team is usually made up of six vehicles – One command 4WD car with a Strike 

Team Leader, and five tankers from neighbouring brigades, groups, or regions. 

A DSE bulldozer was brought in to construct a firebreak parallel to the HV transmission lines. 

 

Apart from constant communications with the firebombing helicopters, I am also in constant 

communications with Incident Controllers on the ground who are requesting fire information 

and timely updates. I occasionally hear from the Airdesk in the city requesting updates. The 

Airdesk is the overseeing body of all Victoria’s aerial firefighting operations. 
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Figure 16 – Time 1418 hours. “Elvis” is performing a ‘full salvo’ along an active edge of fire. 

This drop is considered a ten-out-of-ten as he hit the mark with 100% accuracy. 

 

 

 

 

Figure 17 – Time 1459 hours. Firebird 306 dropping 520 litres of water from a Bambi bucket. A 

small helicopter like this is a most efficient way of attacking small spot fires like this. 
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Figure 18 – Time 1516 hours. Firebird 306 is still bombing spot fires. This small spot is 

between the fairways. 

Although the fairway is a reasonable firebreak with short grass, we cannot afford to 

have the fire grow to a larger size. Fortunately, we had the resources to act immediately 

and suppress this spot fire. 

 

“Elvis” has been flying now for over two hours and is in need of fuel. The helicopter is 

consuming 2000 litres of Jet-A1 per hour. A fuel tanker was dispatched from Essendon 

Airport at the same time as “Elvis” and has followed him to a point close to the action. 

The re-fuelling point for all the helicopters is at the Rowville Recreation Reserve 

approximately 2.5 kilometres away. 

 

With “Elvis” having to leave the fire scene for fuel, it is my job as an air attack 

supervisor to initiate a revised strategy for the next 20 to 25 minutes until he returns. I 

am now working with two firebombing helicopters whose combined water capacity is 

less than one-quarter that of the Aircrane. We will manage, however, the considerations 

are important and we need to adapt. The same scenario applies when the other 

helicopters go for fuel. 

I am also communicating with the Helitack 345 and Firebird 306 about their fuel 

requirements. Our helicopter will also require fuel shortly. I must have a strategy and 

plan to instruct the water bombers where to work on, and where to bomb while we are 

absent for refuelling. The workload is demanding and constant. 
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Figure 19 - Helitack 345 active in a hover-fill. The reason the pilot has elected to fill at this end 

of the dam, is to give himself some distance to lift and gain altitude due to the steep sides. He 

will fill the tank to near-capacity of 1200 litres. That is 1200 kgs more weight to carry. 

 

 

Figure 20 – Time 1600 hours. The western flank of the fire has been ‘contained’. Contained 

implies that there is no active fire on an edge, however, fire can still be burning within the 

perimeter as seen in this photo. 
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Figure 21 – Time 1605 hours. Flare-ups are continuing to emerge and are quickly dealt with. 

Helitack 345 has been instructed to assist in suppressing this flare-up. 

 

The fire has been burning for approximately three and three-quarter hours, and 

although contained, there are areas still requiring attention. 

 

Figure 22 – Time 1651 hours. CFA and DSE tankers have formed a barrier of appliances to 

finally stop the spread of fire. This northern active perimeter is about to be contained. 
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Figure 23 – Time 1700 hours. Helitack 345 bombing close to the power lines. 

 

 

I have received tomorrow’s weather forecast on my pager………… 

 

It is at this time that of the fire that we are considering tomorrow’s forecast and planning 

our attack and supporting containment lines to prevent further spread or spot-overs. 

Spot-overs occur when wind blows embers from the burnt area to an unburnt area. 

The earlier spot fires are evidence that due to the dryness of the vegetation, the threat 

of possible future spot fires had to be TOTALLY eliminated. 
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Figure 24 – Time 1743 hours. The fire came within 20 metres of the Churchill Park Golf Club 

clubhouse and there are no remaining hotspots in this area. 

 

Figure 25 – 1904 hours. The wind has shifted to an established south-easterly, and the fire is 

contained to what I deem to be safe. The fire will be monitored overnight by ground crews. 

The temperature has fallen to a more comfortable 32°C 

The effects of a late afternoon/early evening sea breeze had slowly reached the 

fireground. 

 

Blacking-out operations will be performed by ground crews as there is over three hours of 

daylight remaining. Blacking-out is where any observable hot-spots are identified and 
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extinguished. What cannot be observed are the possible smouldering logs, and underground 

roots that may have caught fire. 

This was a successful firefighting operation as there were no appliances re-called to extinguish 

any outbreaks. 

 

SOME STATISTICS OF THE DAY 

 

Towards the end of the day, we are flying over the fire for a final assessment. You will notice 

my GPS with the red circular “blotch”. The red indicates the track of Firebird 302 during the 

day.  

Speed – top-left corner – 130 kmh 

Time – 2012 hours (8.12 pm) 

Distance flown today over this fire – top-right corner = 1145 kilometres. And we still need to 

finish off and return to Moorabbin Airport. Total kilometres flown was 1206 kilometres. 

That distance is equivalent to flying as the crow flies to Yalata (SA), Innamincka (SA), 

Cunnamulla (QLD), Moree (NSW), Armidale (NSW) or Port Macquarie (NSW). That is quite some 

distance do fly just over one small area. 

Flying time for the day – 8 hours 30 minutes 

We refuelled at 1538 hours and 1820 hours. 

I drank eight 600 ml bottles of water and did not go to the toilet once during the operation! 

Fire size – Medium at 65 hectares approx. 

One outbuilding was destroyed by the fire in the National Park. 
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MORE INTERESTING STATISTICS 

Helitack Callsign No. of Drops Agent  Capacity Lt  Total Litres 

Helitack 341  64  Foam  9000   576,000 

Helitack 345  97  Foam  1200   116,400 

Firebird 306  245  Water  520   127,400 

   406       819,800 

 

 

 

Firebird 302 and “Elvis” Helitack 341 refuelling at the Rowville Recreation Reserve on Stud 

Road. 

Notice the parched surface on the oval.  
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The approaching sunset before returning to Moorabbin Airport. My job has its perks! 

 

 

The remains of the car that started the fire. 
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Saturday 31 January - The morning after. The fire was a clean, hot burn as indicated by areas 

of white ash. 

 

SUMMARY 

Overall, this was a firefight with all the objectives achieved. Although one structure was 

consumed by fire, there were no other losses or reportable incidents. No injuries occurred to 

operational crews at this fire. I am unsure about wildlife and the impact on them. Kangaroos 

and wallabies are known to inhabit this area in quite large numbers. 

The fire was slow-moving and it took longer to control than I thought it may have. The few 

wind changes influenced the fire behaviour thereby adding to the length of time it took to 

control. Ground crews were excellent in their performance and ability to support the aerial 

operations. I worked with an Incident Controller and an Operations Officer I knew. This created 

a seamless working environment where we competently worked together. Cooperation like 

this is important to get a job done safely and efficiently. Both these gentlemen were taken for 

a first-hand view of the fire in the helicopter once it was under control. Knowing the pilots of 

the bombing helicopters also added to a better working environment. 

Having three available helicopters to assist with fire bombing acitivities is a bonus. Water 

supply for the firefighting aircraft was close at hand, and assisted enormously with the resulting 

quick turn-arounds. Aircraft worked effectively on the inaccessible areas of the fire. 

 

I’m off to have a bite to eat and relieve myself after those eight bottles of water! 


