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Introduction 

Community protection from wildland fires has always been an issue in fire-prone ecosystems. It has gained 

renewed interest following several wildfires in the past ten years that threatened lives and destroyed property. The 

Community Fire Protection and Demonstration trials in the Northwest Territories (NWT) were established in 

2001 to investigate the effectiveness of forest fuel treatments in protecting homes and communities from wildfire. 

As part of its overall program addressing community protection, the Forest Engineering Research Institute of 

Canada (FERIC) participates in these trials with an interest in studying forest fuel treatments and wildfire 

equipment. Under-burning is a relatively low-cost fuel management treatment with potential to reduce fuel 

loading on the forest floor, and therefore fire intensity and spread. FERIC worked with the government of the 

NWT and fire crews from Fort Providence to investigate the use of a fire torch in the treatment of forest fuels. 

Fire-Trol Canada Company, based in Kamloops, BC, manufactures and distributes a torch system known as the 

Buckmaster Terra Torch. It is commonly referred to as the Terra Torch, and uses a Honda volume pump to propel 

burning gelled fuels up to 15 metres. In June 2005, FERIC used a Terra Torch to evaluate its effectiveness for 

under-burning, igniting logging debris piles, and igniting standing trees to create crown fires. 

This report outlines the operation of the Terra Torch and the results of the tests conducted in Fort Providence in 

June 2005. Recommendations regarding the use of the Terra Torch are made. 

Objectives 

The objectives of this trial were to: 

• Determine the effectiveness of a torch system in under-burning boreal forest fuels. 

• Evaluate other uses of the Terra Torch and identify its advantages or difficulties. 

Equipment and supplies 

The equipment and products used in this test included: 

• A Husqvarna all terrain vehicle (ATV) used to tow the trailer-mounted torch system. 

• The Terra Torch unit consisting of a storage barrel (200-litre capacity with internal mixing paddles) used 

to mix and hold the liquid fuel gelling agent, a 5-hp Honda gas-powered pump unit, 8 metres of 30-mm 

inside diameter (ID) fuel-type hose, and an electronic ignition “wand.”  

• An electrical connection between the tow vehicle’s battery and a power distribution panel mounted on the 

pump frame. The electrical cord for the ignition switch on the wand is plugged into the panel using 

locking connections to prevent accidental disconnections during burning operations. 
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• Petrol Jel™ - a liquid fuel gelling agent that is widely used in prescribed burning and wildfire control 

operations.
1
 

Equipment preparation and operation 

Prior to any use, the Terra Torch should be assembled (Figure 1) and tested following instructions and procedures 

outlined in the instruction manual accompanying the device. It is important that all personnel involved in 

Terra Torch operations read and be familiar with the contents of the manual. These steps were taken by the 

project team and no problems were noted. 

 

 
 

Figure 1. Dry fitting torch components prior to use. 

On the first day of operations, the torch was mounted on a utility trailer, tied down with straps, and towed behind 

the ATV. Several problems were encountered with the initial trailer set-up.  

• The trailer had only 3 or 4 tie-down locations and the tie straps came loose as the unit was towed over 

rough terrain. 

• The trailer was wider than the ATV, making it difficult to navigate on narrow paths alongside the 

windrows and around the study plots. Productive time was lost widening the trails and cutting high 

stumps. 

Because of these difficulties, a deck was mounted on a smaller trailer and the pump and mixing barrel were 

fastened to it (Figure 2). This second trailer had a narrower wheel base than the ATV and was more stable and 

maneuverable than the original trailer. 

 

                                                           
1
 Petrol Jel is a trademark of Circle Park Holdings of Clearwater BC, and is distributed by Fire-Trol Canada         Company. 
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Figure 2. ATV and torch set up. 

Operation of the Terra Torch 

Several points are critical to the safe operation of the Terra Torch, and these are identified below. Note, however , 

this is not a complete list of safe operating procedures. The complete list can be found in the instruction manual 

for the Terra Torch.  

• Prior to any operations with the Terra Torch, all electrical connections must be firmly in place. A red light 

on the control panel indicates when the torch is properly connected to the vehicle battery. 

• The fuel hose must be connected to the pump and wand before starting the pump. The hose should be 

extended fully to check for kinks, twists, or other problems before connecting it to the pump and wand. 

• The valve between the mixing barrel and pump must be fully open before starting the Honda engine. 

• The electronic wand has a pull trigger mechanism on the handle and a push button on the support handle 

half-way up the shaft. The trigger at the base of the wand starts the pump and the flow of gel. The push 

button on the second handle activates the transformer and provides the spark to ignite the gel coming out 

of the nozzle. As soon as the button is released, the spark initiation stops and the gel exiting the nozzle 

will not ignite, but the gel will continue to be pumped out of the wand if the trigger on the handle remains 

depressed. 

Mixing operations 

At the start of the first burning operation, the mixing barrel (200-litre capacity) was partially filled with 100 litres 

of 87 octane regular gasoline purchased from a local gas station. 

• The Petrol Jel™ manufacturer’s instructions recommend mixing one 4-litre jug of Petrol Jel™ with 200 

litres of gasoline. During the trial, we used one 4-litre jug of Petrol-Jel for the initial 100 litres of gasoline 

that was in the barrel to get the gel to the desired consistency. This mix ratio is twice that suggested in the 

mixing instructions.  

• Due to the nature of burning operations, it is very difficult to determine how much fuel and Petrol Jel™ 

will be required for each day of operation. Ideally, a known quantity of fuel would be mixed with the 

correct amount of Petrol Jel™ and the entire mixture would be used in one day of operation. This is not 

possible in most burning operations and some gel mix usually remains at the end of the day’s operation. 

One solution to deal with the remaining gelled fuel is to transfer it from the mixing drum to another 

container and use it in other burning operations where consistency of mix is not critical. However, this is 

not always practical. 
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• As the burning operation progressed each day, fuel and/or Petrol-Jel™ was added to the mixing tank as 

required to keep the gel at the right consistency. This made determining the true mix ratio difficult. The 

viscosity of the mixture during the trial was determined through the experience of the operator. (A quick 

field test is to dip a twig into the mix. If the gel runs slowly off the twig in “strings,” the mixture is ready 

for use.) 

Applications 

During the study, the Terra Torch was tested under six fuel types/conditions. Each circumstance is described 

below, and the results of the test are presented. 

1. Slash/debris piles  

June 24, 2005: Temp. 12.9°C,  Relative Humidity 53%, Wind: 17 Km/Hr 

The first use of the torch was to ignite slash piles located between two blocks of standing timber. The 

piles were approximately two years from harvesting, and included a combination of medium and large 

size fuels, and few fine fuels. During this test, the igniter on the torch malfunctioned after igniting the first 

pile, resulting in the spark being too low to ignite the gelled fuel as it exited the nozzle.  

Burning operations continued using the Terra Torch to pre-load the piles with gel (with no spark, the gel 

is pumped through the wand onto the piles without igniting) and then laying a trail of gel from a burning 

pile to a pre-loaded pile. This technique worked very well and was used in debris burning operations at a 

later date.  

The ignition malfunction was repaired the next day, and over the course of the 2005 burning program, the 

Terra Torch was used for slash pile disposal (Figure 3) several times. The gel provides intense heat, and 

fire can be spread through the piles very quickly. As well, the intense heat will ignite larger fuels and 

carry the fire even when fine fuels are not present.  

 
 

Figure 3. Burning debris piles. 

 

2. Under-burning  

June 25, 2005: Temp. 18.4°C, Relative Humidity 32%, Wind 11.5 km/hr 

The torch was used to ignite an under-burn in one of the test plots (Figure 4). Ignition was initiated along 

a strip approximately 30 metres in length at the edge of the plot. Total ignition was complete in 

approximately two minutes. 
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The gel ignited all of the fine fuels and the majority of the larger fuels along the edge of the plot (Figure 

5). The resulting fire was more intense than desired, and candling of several trees and spotting into an 

adjacent plot and forest occurred.  

Based on these results, and discussions with the personnel involved, it was decided to suspend torch use 

for further under-burning operations. 

 

 

Figure 4. Ignition during under-burning operation. 

 

 

Figure 5. Under-burn fire. 

3. Log Decks:  

June 27, 2005: Temp. 23.2°C, Relative Humidity 22%, Wind 8.6 km/hr 

A debris pile adjacent to the test log decks was ignited with gelled fuel. Rather than using the torch to 

apply the gelled fuel in this operation, a small batch of thick gel was hand mixed by adding a large 

quantity of Petrol Jel™ into a small quantity of gas. This very thick gel (Figure 6) was scooped out of the 

container and placed into sealable plastic bags. Under these conditions, the gel does not ignite or spread 

fire quickly. 
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The bags were placed inside the debris pile (Figure 7) and ignited with matches. The gel burned slowly at 

first, and then gained intensity as the fire burned through the plastic bag. This technique allows the user to 

concentrate an intense fire in one location and reduces the risk to adjacent values.  

 
 

Figure 6. Thick gel mix. 

 

 
 

Figure 7. Gel bag in debris pile. 

4. Windrows: 

June 28, 2005: Temp 25.0°C, Relative Humidity 29%, Wind 17.6 km/hr 

The torch was used to ignite windrows. As with the slash piles, the gel provides intense heat, and the 

operator is able to inject gel into the windrows and spread the fire very quickly. As the torch can propel 

the gel up to 15 metres, the operator can ignite difficult-to-reach areas without leaving the ATV trail.  

A combination of gel “bags” and hand ignition with a drip torch were also used. (The hand-held drip 

torch uses a gas/diesel fuel mix, and is hand carried by individual personnel). The bags were placed 

throughout windrows and ignited when the fire from the drip torch reached them. They provided sources 

of intense heat to ignite larger fuels in the windrows. 
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5. Burn Plots  

June 28, 2005: Temp. 25.0°C, Relative Humidity 29%, Wind 17.6 km/hr 

The Terra Torch also worked as a method of laying a continuous line of fire. If trail access is available for 

safe operation of the ATV or other machine, a plot can be ignited reasonably quickly. In this case, the 

Terra Torch was used to lay a line of fire around a square plot with a total perimeter length of 

approximately 400 metres in 10.5 minutes (or 38 m/min rate of spread) (Figure 8). The gel provides 

intense heat, ignition is very fast, and the fire spreads rapidly (Figure 9).  

 

 
 

Figure 8. Ignition along edge of burn plot. 

 

 
 

Figure 9. Fire through burn plot. 
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6. Stand Replacing Fire  

July 2, 2005: Temp. 21.5°C, Relative Humidity 31%, Wind 14.2 km/hr 

This plot was configured differently than previous plots described as it had a long windrow along one 

face. Due to this configuration, and a limited area for the torch to maneuver, the entire length of the 

windrow was pre-loaded with gel using the Terra Torch (Figure 10). As well, gel bags were inserted in 

the windrows in areas where there were no fine fuels. At the completion of the gel operation, the ATV 

and Terra Torch were moved to a safe area and the windrow was ignited with a drip torch. This method 

worked very well and resulted in an intense crown fire in the stand.  

 
 

Figure 10. Pre-loading windrow with gel. 

Cleanup 

When cleaning the torch at the completion of burning operations, Petrol Jel™ was found settled in the bottom of 

the mixing barrel. The gel in the mixing barrel was never completely used on any one day, and more fuel or Petrol 

Jel™ was added to the mixture in the barrel the following day if burning was planned. It is difficult to get Petrol 

Jel™ to completely mix with an already mixed gel solution, and various-sized lumps remain in the mixture. 

Lumps that do not pass through the pump tend to fall out of suspension and settle to the bottom of the tank. 

One solution to the settling problem may be to extend the internal paddles so that they are closer to the bottom of 

the drum and can agitate settled material on the bottom of the barrel. 

Safety considerations 

In all FERIC mixing and burning operations, a fire extinguisher was either on board the ATV or in close 

proximity to the mixing operations. As well, the fire control crews provided by the NWT were usually near the 

burning operations. 

Prior to each burning operation, the objectives of the burn, ignition patterns, and escape routes were discussed 

with all personnel, including the ignition crew, fire crews, and all FERIC personnel.  

In all of the above operations, a clear trail was constructed so the ATV could maneuver quickly and safely. In all 

cases, “dry runs” were conducted and any obstacles were removed prior to ignition. 

A three-person crew consisting of a driver, torch operator, and spotter were used in most operations. (Figure 11)  

A two person crew was used for the ignition of slash and debris piles.  

All personnel involved with burning operations were equipped with NOMEX
2
 coveralls, gloves, safety boots, and 

hardhats. 

 

                                                           
2
 NOMEX is a registered trademark of E.I. Dupont de Nemours and Company. 
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Figure 11. Ignition using ATV and spotter (wearing red coveralls). 

Discussion 

The Terra Torch is normally operated from the bed of a pickup truck or mounted on a trailer behind an ATV. 

Other types of vehicles such as skidders, swamp buggies, that are capable of carrying the torch and operating in 

rough terrain may also be used. The advantage of using an ATV is that the entire operation may be contained 

within one vehicle and this type of vehicle may be easier to control and maneuver. There are some safety concerns 

having the torch mounted directly on the rear of an ATV. The torch puts a lot of weight on the rear of the vehicle 

and there is always the possibility of a malfunction, or fuel spillage while the barrel is being filled or transported. 

In case of a malfunction or a fire in the torch, the torch cannot not be easily released from the carrying vehicle. 

The difference between the manufacturer’s recommended mix ratio and what was used in the field is a cause for 

some concern and is the subject of another FERIC research project. The original mix ratio used in the field was 

twice that recommended in the mixing instructions. If the gel does not thicken properly, the resulting material will 

be too thin and will “flare” as it exits the nozzle, and the fire will not be carried very far. This also poses a 

potential hazard to the operator as the fire may blow back. If the gel becomes too thick, it is difficult to pump, the 

hose and electronic wand will clog, and the burn operation may shut down. 

In this operation, almost twice the amount of gel recommended in the manufacturer’s mixing instructions was 

consistently used. The completion of the fuel mix study may answer some of the questions on why operators need 

to increase the amount of the gel in the mixture. 

Conclusion 

The Terra Torch is not well suited for under-burning due to intense heat generated and the difficulty in controlling 

the rate of fire spread. It may be possible to use the torch for under-burning by pre-loading an area or ignition line 

with a thin coat of gel and igniting it with a drip torch. This technique could be used when burning conditions are 

marginal and fire from a drip torch alone would not carry well. 

The Terra Torch is well suited for burning debris piles and windrows. It provides intense heat and can “throw” 

fire safely into inaccessible areas. As well, the gelled fuel will ignite larger fuels when fine fuels are not present, 

allowing burning in marginal conditions. 

The Terra Torch is also well suited for stand replacing operations. The torch may be used for the ignition phase 

itself or to pre-load the area with gel and allow a slower paced hand ignition.  

Overall, the torch worked well and should be considered when carrying out fire operations requiring rapid ignition 

or an intense source of heat. 

 

If you want more information about this study, please call Wally McCulloch at 250 573 3834. 
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