
Appendix 5: 

WHS and Safety Considerations 

Fire Ecology Booklet 

 

 

 

 

 
 

 

Acknowledgments  

This document was developed and produced by Mid Coast 2 Tops Landcare in conjunction with Fireground Pty Ltd for Mid Coast Council NSW. Fireground 

would like to thank Tim Wearne and Greg Harry of Fire Risk Consultants for their assistance with this publication. 

© Fireground 2024.  

Disclaimer: The information contained in this publication is based on knowledge and understanding at the time of writing October 2024. However, because 

of advances in knowledge, users are reminded of the need to ensure that information upon which they rely is up to date and to check currency of the 

information with the appropriate officer of Local Land Services or the user’s independent adviser. 

 

 



WHS and Safety Considerations, Fire Ecology Booklet 2024 

ii 

Contents 
Contents .......................................................................................................................................................... ii 

Planning for fire on your property .................................................................................................................... 1 

Operational considerations ...................................................................................................................................... 1 

Operating fuel management equipment – safe use and maintenance ................................................................ 3 

Hand tools ............................................................................................................................................................... 3 

Powered hand tools ................................................................................................................................................ 3 

Chainsaws ............................................................................................................................................................. 3 

Leaf blowers .......................................................................................................................................................... 4 

Drip torches ............................................................................................................................................................ 5 

Knapsacks ................................................................................................................................................................. 6 

Fusee’s ...................................................................................................................................................................... 6 

Pumps ....................................................................................................................................................................... 7 

Safety .............................................................................................................................................................. 8 

Working alone ...................................................................................................................................................... 8 

Tree hazards ......................................................................................................................................................... 8 

Radiant heat and hydration ................................................................................................................................ 10 

Manual handling ................................................................................................................................................. 10 

Personal protective clothing and equipment ..................................................................................................... 11 

Using machinery ................................................................................................................................................. 11 

Working around machinery ................................................................................................................................ 12 

References .................................................................................................................................................... 13 

Appendices .................................................................................................................................................... 14 

Appendix 1 - Sample Bushfire Mitigation Operational Schedule ........................................................................... 14 

Appendix 2 - Allowable activities – Environmental Protection Works ................................................................... 15 

Appendix 3 - Consideration of other approvals – Environmental burning............................................................. 18 

Appendix 4 - Sample burn plan .............................................................................................................................. 20 

Appendix 5 - Sample SMEACS-Q briefing template ................................................................................................ 24 

 

 

 

 

 



WHS and Safety Considerations, Fire Ecology Booklet 2024 

1 

Planning for fire on your 

property 
Operational considerations 
1. Unbounded burning 

a. This refers to the process of applying fire to the landscape without full mineral earth control lines 

around the perimeter of the area being burnt. This can be an effective and acceptable method and 

may be preferred in some instances due to the potential damage to environmental and/or cultural 

values associated with control line construction. 

b. It is important to note that a landowner is responsible for the planned burn and there may be legal 

consequences if the fire spreads beyond the burn area/property boundary or the smoke causes a 

traffic accident. The landowner will need to ensure the fire is monitored during the entire period the 

fire is active, including overnight.  

c. The key risk with unbounded burning is that the fire spreads beyond the area intended to be burnt. 

d. This can be effectively mitigated by undertaking burning operations at appropriate times, both 

diurnally and seasonally. For example: 

• An unbounded burn may be ignited later in the day once the temperature has started to fall and 

the relative humidity has started to rise so that the fire will self-extinguish during the evening. 

• An unbounded burn could be ignited on day when the forecast weather is benign for the period of 

operations and followed by rain in subsequent days. 

• Unbounded burns could be planned for periods leading into winter to ensure any residual effects 

from the fire i.e. smouldering in the duff layer, burning in tree stumps etc have adequate time to 

self-extinguish prior to the onset of hotter, drier conditions. 

2. Low intensity, ‘cool’ burns 

a. Fire behaviour and subsequent intensity is driven by fuel, weather and topography and influenced by 

lighting patterns and input from resources i.e. availability of water, sufficient crews to monitor and 

respond etc. The intent for this fire management plan is to apply fire in such a way that it is always 

maintained as a low intensity burn. 

b. A simple method for determining whether a fire is low intensity is to assess the following: 

• Flame height. The top of the flame should be no higher than your knees or 50cm 

• Flame length. When burning on a slope, flame length should be no longer than 50cm 

• Forward rate of spread i.e. how fast the fire is moving. You should be able to comfortably outpace 

the fire at a normal walking pace. 

• Spotting distance. You should not be creating fire intensity that allows for a convection column to 

carry fire brands from bark to land in front of the fire and start new spot fires. 

c. The intensity of the fire can be maintained as low by using a variety of techniques and strategies 

including: 

• Weather – Only applying fire when the weather is ‘benign’. An easy way to measure this is to check 
the daily ‘Fire Danger Rating’ (FDR) and only ignite when the FDR is <12 i.e. no rating. Note that you 
should also consider the forecast weather for subsequent days if the fire will not be completely 

extinguished on the day.  
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1. Fire Danger Ratings can be checked here Fire Danger Ratings and Total Fire Bans - NSW Rural 

Fire Service 

2. The maximum level of temperature is provided detail in the burn plan under ‘Burn 
Prescriptions’. 

• Lighting pattern – Use of spot ignition to start small fires in single, specific spots rather than long 

strips. 

• Lighting pattern – Ignite so that the fire backs into the wind i.e. avoid lighting where the fire will 

move with the wind. 

• Topography – Lighting fires at the top of hills and slopes and letting the fire ‘back down’ the 
hill/slope, which uses ‘backing fire’ to promote the forward spread of fire.  

• Resources – Using water and hand tools to reduce the intensity of the fire  

3. Training, experience and knowledge of participants 

a. The success of a burn can be significantly influenced by the training, experience and knowledge of 

participants and therefore it is recommended that burns are only undertaken when there is at least 

one person who has previous experience in planned burning and understands how fuel, weather, 

topography, lighting patterns and available resources affects fire behaviour. 

b. All activities undertaken should be conducted where the activity is matched with personnel that are 

suitably qualified and/or experienced. For example, machine operation only undertaken by personnel 

with a level of accreditation that matches the type, size and use of the machine. This can be supported 

with appropriate Safe Work Method Statements. 

c. There are a variety of organisations that can provide staff with the required experience, including 

Traditional Owner groups, Rural Fire Service, NSW National Parks and Wildlife Service and private fire 

management companies. 

Further information about conducting low-intensity burns on your property can be found on the NSW RFS 

website: https://www.rfs.nsw.gov.au/__data/assets/pdf_file/0011/13322/Standards-for-Low-Intensity-Bush-

Fire-Hazard-Reduction-Burning.pdf 

  

https://www.rfs.nsw.gov.au/fire-information/fdr-and-tobans
https://www.rfs.nsw.gov.au/fire-information/fdr-and-tobans
https://www.rfs.nsw.gov.au/__data/assets/pdf_file/0011/13322/Standards-for-Low-Intensity-Bush-Fire-Hazard-Reduction-Burning.pdf
https://www.rfs.nsw.gov.au/__data/assets/pdf_file/0011/13322/Standards-for-Low-Intensity-Bush-Fire-Hazard-Reduction-Burning.pdf
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Operating fuel management 

equipment – safe use and 

maintenance 
Hand tools  
The most common hand tools used in firefighting and fire management are the axe and the rakehoe (or 

McLeod tool). Both have sharp blades capable of inflicting injury to the user or others working nearby. 

Consequently, great care must be taken when using them.  

Using hand tools and other small equipment can also be hazardous while working on a slope, in dusty or 

smoky environments, when darkness is falling and in areas where there is the potential of falling rocks and 

trees. Extreme care must be taken at all times as it is difficult to maintain your mobility and balance when 

using certain pieces of equipment. 

 

Figure 28 – A rakehoe is a very useful hand tool. 

 

Powered hand tools  

Chainsaws  

Chainsaws are used in fuel management to fall trees, cut branches and to cut firebreaks. They are a useful, but 

a potentially dangerous tool. Do not operate a chainsaw unless you are trained to use one and are wearing the 

correct protective clothing. 

Correct protective clothing for chainsaw operation includes:  

• Helmet 

• Face shield/eye protection 

• Ear protection 

• Gloves 

• Chainsaw trousers or chaps 

• High visibility personal protective clothing 

• Steel cap safety boots. 
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Leaf blowers 

In the right circumstances, leaf blowers can be used to create small mineral earth breaks quickly and easily 

prior to lighting up on the edge for a planned burn, or as part of bushfire preparedness activities. In areas 

where there is leaf litter without any grasses, shrubs, trees etc attached to the soil, such as a road or track 

then a leaf blower can be used to blow the leaves and create a mineral earth break without creating soil 

disturbance.  

 

Figure 29 – An example of a fire control line that can be made to mineral earth using a leaf blower. 

The same technique can also be used to help protect trees by creating a circle of mineral earth at the base that 

can prevent fire from burning the tree. 

There are various types of leaf blowers, and it is recommended to use back pack blowers for activities that 

require hours of continual operation to ensure the process is conducted safely and effectively. 

        

Figure 30 – Chainsaws and blowers are useful tools when used correctly. 
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Drip torches  
A drip torch has a burning wick attached via a wand to a fuel reservoir. When in use, a constant flow of drip 

torch fuel keeps the wick alight.  

Drip torches are used solely for authorised prescribed burning, back burning, burning out and other lighting 

activities. 

A drip torch consists of several components: 

• Body 

• Filler cap 

• Wand 

• Nozzle and wick 

• Bleed screw/breather vent 

• Tap. 

The body or reservoir contains the flammable mixture used for ignition. Capacity varies according to 

manufacturer from 4 to 9 litres of fuel.  

Drip torch fuel consists of a mixture of diesel and petrol (unleaded). Typically, the mixture is 3 parts (75%) 

diesel; and 1 part (25%) unleaded petrol.  

Flammable fuels are hazardous if not handled with care. The fuel tank must never be opened while the wick is 

flaming or hot. Always refer to the manufacturer’s specification for the correct ratio to use (may be found 
stamped on the body of the drip torch). Other mixture must not be used. 

The drip torch operates as follows: 

• The wand transfers the fuel from the body to the nozzle and wick for ignition.  

• The nozzle controls the flow of fuel to the wick. The wick is soaked in fuel.  

• The bleed screw/breather vent controls the rate of flow of the fuel to the wick. This ensures an even and 

constant flow of fuel when the unit is operated in a tilted or almost inverted position by allowing air to 

bleed into the tank. When not in use the bleeder screw should be tightly closed to prevent fuel spilling 

during transit. 

   

Figure 31 – A drip torch is a useful tool to assist with lighting a burn.  

Correct ratio is 3 parts diesel to 1 part petrol. 



WHS and Safety Considerations, Fire Ecology Booklet 2024 

6 

Knapsacks 
A knapsack is a portable spray pump containing between 16 to 20 litres of water and fitted with shoulder 

straps for carrying on the back. It has a hand-operated pump, which can be used to deliver water either in the 

form of a jet or a spray.  

Many knapsacks have containers made of polythene, while newer knapsacks may be collapsible to allow easier 

storage.  

On the fireground, you can use a knapsack to: 

• Suppress a low intensity fire that can be easily and safely extinguished. 

• Support hand crews who are constructing a control line close to the fire edge. 

• Assist in mopping up operations.  

 

Figure 32 – Example of a knapsack. 

Fusee’s 
‘Fusee’s’ are matches that have been made with longer shafts and burning time compared to other matches. 
The extra length makes the matches far safer and easier to strike and handle when lit and they have an 

approximate burning time of 20 seconds. 

• Once the match is alight it cannot be blown out. 

• The matches burn with a very intense heat to make lighting a fire that much easier. 

• Matches burn with 3 times the intensity of an ordinary match. 

• Matches have a longer shaft than other matches making them much safer and easier to strike and handle 

when lit. 

 
Figure 33 – An example of a ‘Fusee’ style of match. 
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Pumps 
Pumps, both portable and connected to tanks, can be a very useful tool for planned burns. Each pump has a 

slightly different method of operation with which you should be aware and proficient.  

Generally, smaller pumps are impeller type pumps attached to a petrol or diesel motor.  

Centrifugal impeller type pumps require priming with water before their use, few smaller pumps have 

dedicated priming pumps or the ability to self-prime and will require filling from a bucket or similar through a 

priming port. 

Pressure fire pumps operate at a higher pressure than reticulated supplies. Typically, firefighting pumps run at 

a pressure of up to1000PSI. 

Head maximum head refers to the maximum height the pump can pump to. Simply put, if the pump has a 

maximum head of 50 metres (vertical rise), the flow rate will be around 0 at 60 metres. Friction loss in the 

hoses used can reduce this distance.  

Flow rate indicates the amount of water the pump can gush out in a minute or hour. Most smaller pumps can 

pump about 400 litres per minute. You should be aware of the output of your pump as this rate can quickly 

deplete your tank water. 

 

Figure 34 – Fire pumps are very useful to draw and pump water from a range of water sources. 

  

https://www.google.com.au/imgres?imgurl=https%3A%2F%2Fwww.fire-brigade.asn.au%2Fequipment%2Fequipment%2Fqfp01.jpg&imgrefurl=https%3A%2F%2Fwww.fire-brigade.asn.au%2Fequipment%2Fequipment%2Fquickfill.asp&docid=z6DVznQmoanO4M&tbnid=ST4wN422GHrtxM%3A&vet=10ahUKEwiF15K9-urhAhWRbn0KHVpXBpUQMwhoKAUwBQ..i&w=300&h=213&hl=en&bih=747&biw=1536&q=quickfill%20pump&ved=0ahUKEwiF15K9-urhAhWRbn0KHVpXBpUQMwhoKAUwBQ&iact=mrc&uact=8
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Safety 
Before undertaking any fuel management works you should undertake a site safety survey. Essentially this is a 

process where the worksite is inspected, and hazards are identified. Where hazards are identified, measures 

are put into place to mitigate risks. 

Further information regarding health and safety can be found at the NSW SafeWork website, 

https://www.safework.nsw.gov.au/ 

Working alone  

When you work alone, the risks increase. If people don’t know where you are when an accident happens, you 
may not be found for a long time. You may be trapped, injured and not in a position to help yourself. Ensure 

someone knows where you are and what you are doing at all times. 

Tree hazards 

Working around trees can be particularly hazardous. Falling trees, limbs and branches can strike operational 

personnel and members of the public, block access along roads, designated escape routes or fire control lines, 

or can be a traffic hazard.  

A weakened tree structure is a heightened risk and is an important hazard to be aware of. All personnel should 

be able to identify tree hazard markings and be able to use barrier tape to establish exclusion zones and 

request expert assessment and treatment.  

How to identify hazardous trees 

Look up for: 

• hung-up branches 

• tree lean 

• branch or trunk defects 

• effects of wind on the tree.  

Look down for: 

• trees with exposed dry wood 

• exposed roots 

• defect in lower trunk 

• active fire or smoke at base of tree.  

Look around for: 

• trees affected by fire 

• trees beside roads and tracks 

• diseased, stressed or drought-affected trees. 

  

https://www.safework.nsw.gov.au/
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Managing hazardous trees on your property is your responsibility. Be aware of the condition of trees before 

you or people working on your property work near them.  

  
  

  

Figure 35 – Examples of hazardous trees. 
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Radiant heat and hydration 

Radiant heat from a fire can be a significant safety issue in both bushfire and planned burning situations. A 

general rule of thumb is that you should remain at a distance that is at least four times the height of the 

flames. For example, when flame heights are one metre then you should be no closer than four metres from 

the fire. Wearing correct PPE/C can assist in reducing the effects from radiant heat when you are working in 

proximity to a bushfire/planned burn. 

Whether you are working near a fire and subjected to the effects of radiant heat or away from the fire and 

working actively over a sustained period, the effects of dehydration can be sudden and in severe cases can 

result in heat stress/heat stroke. Heat stroke is a medical emergency situation and requires the activation of 

your medical emergency response procedure. 

Therefore, it is very important to remain hydrated, including appropriate use of electrolytes, during bushfire 

response and planned burning operations. 

 

Figure 36 – Remaining a comfortable distance from a fire is important to reduce the effects from radiant heat. 

Manual handling  

Fire management activities often involve lifting or moving heavy equipment or objects (tasks referred to as 

manual handling). The weight and shape of equipment or objects such as branches and logs may make them 

more hazardous to lift or move.  

Risk factors associated with manual handling can include: 

• posture and movements 

• The duration and frequency of the task 

• Distance and time 

• The effort/force required to lift/move the object 

• The nature of the load, for example, shape and weight.  

Unless performed correctly, manual handling activities have the potential to cause injury. 
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Personal protective clothing and equipment 

There is a range of personal protective clothing (PPC) and equipment (PPE) that can be used when undertaking 

planned burning and it is important to remember that PPC/E is the lowest level in the hierarchy of controls for 

health and safety and should be considered the last line option.  

Covering all exposed skin with clothing can offer some protection from radiant heat and should include: 

• A wide-brimmed hat to protect your head. In areas where tree hazard exists, consider the use of a hard 

hat that meets Australian standards. 

• A long-sleeved, collared shirt and long pants made from cotton or some other natural fibre.  

• Tough leather garden gloves – not rubber or synthetic.  

• Sturdy boots and wool or cotton socks. 

• Respiratory protection against atmospheric contaminants (particulates) at bushfires can be provided by 

wearing a particulate filter mask which remove contaminants from the air that you breathe. P2 particulate 

filter masks should be worn when working to prevent the inhalation of particulates contained in dust, 

exhaust fumes and smoke.  

• Eye protection is worn to prevent eye injuries and irritation, and the resulting impediment to your vision. 

• Hearing Equipment and machinery such as chainsaws, pump and plant used during fire management can 

be noisy. Hearing protection, such as earmuffs or earplugs, should be worn when operating or when 

working near such equipment, particularly for long periods of time. The best form of hearing protection is 

to move away from the noise – remove ear protection as soon as practicable.  

• Chemicals such as herbicides and flammable liquids are often used in fuel management tasks. Exposure to 

chemicals can lead to a variety of immediate or long-term health effects including headache, poisoning, 

respiratory illness, burns and birth defects. Manufacturers and importers are required to supply a Safety 

Data Sheet (SDS) that explains how to handle the chemical safely. Always follow the manufacturer’s 
instructions on storage, use and disposal of chemicals. 

Using machinery 

In bushfire management/planned burning, machinery may include heavy machinery such as bulldozers, 

forestry mulchers, skid steer tractors and excavators. It can also include power take off (PTO) attachments on 

tractors and tree chippers.  

Before using any of this equipment, you must ensure that you have been appropriately trained in its use and, 

wherever applicable, have obtained relevant licensing or certification to ensure safe operation.  

It is important to understand the impacts that this type of machinery can have on the environment and 

planning must include consideration and where appropriate, mitigation against issues such as: 

• Soil disturbance leading to erosion. 

• Land degradation, especially in sensitive areas such as riparian zones. 

• Changes in water movement across the landscape. 

• Movement of weeds across the landscape. 

There are significant risks associated with using machinery and equipment and injuries from the unsafe use of 

plant tend to be severe. Examples of serious injuries caused by dangerous plant include: 

• Having limbs amputated by unguarded moving parts of machines.  

• Being crushed by mobile plant.  

• Fractures from falls while accessing, operating or maintaining plant.  
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Working around machinery 

Heavy machinery, such as bulldozers, excavators, graders, farm machinery, tractors, posi-tracks and bobcats 

create their own unique set of hazards. Personnel working near any heavy machinery, in a vehicle or on foot, 

risk being crushed if the machine operator is not aware of them.  

It is important that you never work in an area below where the machinery is operating and that you maintain 

at least two tree lengths separation while working. These machines may dislodge rocks, logs and trees, on 

both flat ground and on slopes, causing hazards for both workers on foot and vehicles.  

Precautions 

• Do not approach heavy machinery until you have established eye contact and received acknowledgement 

from the operator.  

• Operators will have extreme difficulty hearing over the noise of the machine. Only approach when 

directed by the operator.  

• Heavy machinery such as a bulldozer, can slew or turn quickly and without warning. You should never 

attempt to hitch a ride as the moving tracks, or wheels, can be hazardous.  
 

     
 

Figure 37 – Large machinery/heavy plant can be useful in the right circumstances.  
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Appendices 
Appendix 1 - Sample Bushfire Mitigation Operational Schedule 
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Appendix 2 - Allowable activities – Environmental Protection Works 
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Appendix 3 - Consideration of other approvals – Environmental 

burning 
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Appendix 4 - Sample burn plan 
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Burn map 

Insert map  
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