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Introduction 

A case study to test the effectiveness of fire suppressant gel against fire spread in log decks was done in 2005 at 

the Community Protection Trials site (formerly International Crown Fire Modeling Experiment) near Fort 

Providence NWT.
1
  The results suggested that gel could be useful to slow fire spread.  FERIC and the 

Government of the Northwest Territories returned to the Community Protection Trials site in 2006 in order to 

conduct additional tests. In one test, FERIC explored the capacity of suppressant gels to protect log decks from 

fires started by airborne burning embers.
2
   In a second study, reported here, two tests were done to observe the 

effectiveness of gels against radiant and convective heat transfer. Water and suppressant gel were applied to log 

decks, and fire spread was monitored. 
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Test 1 

Methods 

Five decks were built using jack pine logs felled in 2004. The decks were approximately 2 m long by 2.5 m wide 

(side facing the debris piles) by 2.5 m high. The debris consisted of limbs and was piled approximately 1 m from 

one face of the decks.  Treatments were assigned as shown in Figure 1. 

 

 

 

 

 

 

 

Figure 1. Protection treatments were applied to the log decks as shown. 

Gel at a 1% mix ratio was applied 10 minutes and 1.5 hours prior to ignition for a total of 3 litres of gel per deck.  

Water was applied 10 minutes prior to ignition.  Each gel deck was applied with gel from a different manufacturer 

at the same application rate.  The water volume was not measured. 
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Results and discussion 

Wood and bark moisture content were each 10%.  The debris piles were ignited using drip torches and began 

burning intensely immediately (Figure 2).  The control and 10 minute gel decks all started burning within 10 

minutes of ignition.  The 1.5 hour gel deck started burning within 25 minutes of ignition and the watered deck did 

not burn.  The debris piles burned intensively for approximately 30 minutes. 

 

 

Figure 2.  Control deck(center) within 2 minutes of igniting the debris.  Flame height was 7 to 9 m. 

 

Observations 

The 10 minute gel deck ignited unexpectedly soon after the debris pile was ignited.  Although the deck was 

sprayed liberally with gel, gaps between the logs may have allowed rapid ignition of unprotected surfaces.  

Figures 3 and 4 show the 10 minute and 1.5 hour gel decks, respectively, 20 minutes after the debris piles were 

ignited.  The orientation of the logs of the 10 minute deck, butt end toward the fire, would have allowed greater 

transfer of embers onto unprotected surfaces and penetration of heat into the deck.  The 1.5 hour deck was 

oriented 90 degrees to the 10 minute deck (i.e., the logs were parallel to the debris pile) and this may have been an 

important difference (Figure 4).  The flaky characteristic of jack pine bark contributes to abundant fine fuel 

ignition points and the bark may have been more exposed due to the orientation of the 10 minute deck. The 1.5 

hour deck eventually caught fire but the gel had a notable effect on fire spread, similar to the results from the 2005 

case study.  Interestingly, after the debris fire had burned down, the fire crew attempted to light the deck on the 

side away from the debris pile using a drip torch, and had considerable difficulty.  Eventually the deck had to be 

kicked over to expose untreated surfaces in order to get the wood to burn and to clean up the site. 
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Figure 3.  Log deck (gel applied 10 minutes before debris pile ignition) 20 minutes after debris pile ignition. 

 

 

 

Figure 4.  Log deck (gel applied 1.5 hours before debris pile ignition) 20 minutes after debris pile ignition. 
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Figure 5.  Within 2 minutes of ignition.  10minute gel on left, 1.5 hour gel on right. 

The watered deck did not burn (Figure 6).  This deck was in a different location than the other decks and its 

orientation was also different. Unfortunately the wind pattern with this orientation meant the deck did not get the 

same heat exposure as the other three decks.  It is likely that the deck would have burned if it had been exposed to 

the same heat as the gel decks. 

 

 

Figure 6.  Watered deck.  Note, wind is pushing flames away from the deck. 

Summary 

As a result of the unexpected ignition in the 10 minute gel pile, a second set of tests was undertaken.  A summary 

of both tests is given at the end of this report. 
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Test 2 

Methodology 

Eight wood decks were built with 5-7 pieces/deck, again using jack pine that was felled in 2004.  A line of top 

and branch debris was piled in front of the decks.  Treatments are shown in Figure 7.  A heavy gel application, 

approximately 1 litre/deck at a 2% mix ratio, was made using a larger applicator than used in Test 1 (Figure 8).   

 

 

 

 

 

 

 

1 Control 

2 Gel Manufacturer A (3 hours prior to ignition) 

3 Gel Manufacturer B (3 hours prior to ignition) 

4 and 6 Gel Manufacturer A (10 minutes prior to ignition) 

5 and 7 Gel Manufacturer B (10 minutes prior to ignition) 

8 Water 

Figure 7.  Wood pile arrangement and treatments for Test 2. 

 

 

Figure 8.  Gel application for Test 2. 
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Results and discussion 

The debris pile burned down to embers within 15 minutes of ignition.  During the burn, wind pushed the flames 

into direct contact with the middle decks (Figure 9).  The two outside decks (control and water) did not get as 

much heat or direct flame contact as did the middle decks (Figure 10).   

 

 

Figure 9.  Debris pile burning seven minutes after ignition. 

 

 

Figure 10.  Decks treated with water (foreground) and with gel 10 minutes before ignition (background) 10 

minutes after debris ignition.  Note one of the gelled decks (center of picture) is on fire. 

None of the decks were burning rapidly 45 minutes after ignition, and eventually the control and both 3 hour gel 

decks were consumed.  By the 45 minute mark, 1 of the 10 minute gel decks was also on fire while the second set 

of 10 minute gel decks were scorched but not ignited.  The watered deck did not ignite either.  Figure 11 shows all 
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of the decks 45 minutes after ignition.  The 10 minute deck that did burn appeared to be ignited by fire that crept 

through the duff, rather than direct flame contact.  Also interesting, one of the gelled decks in Figure 10 is clearly 

on fire (scorching is also visible in Figure 11), but the deck did not burn. 
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Figure 11.  Test 2 log decks – 45 minutes after ignition of debris pile. 

Conclusions 

Test 1 showed gel has potential to protect wood decks from burning when it was applied 1.5 hours before the 

debris pile was ignited. However, when it was applied 10 minutes before ignition, it was not effective. The gel 

may have failed to protect because application was improper (the type and/or size of applicator and nozzle), and 

the orientation of the deck to the fire may have resulted in rapid ignition of unprotected material. The fact that the 

gel was effective after sitting for 1.5 hours without the need to re-hydrate is a very positive result.  This result is 

similar to the 2005 test where gels were found to slow down fire spread through a burning log deck. 

To address concerns over the failed gel deck in Test 1, a second smaller scale test was done using a larger 

capacity applicator and smaller decks.  In Test 2, gels by the two manufacturers appeared to have similar 

performance against the fire.  The three hour gel decks did burn, suggesting that the gel should have been re-hydrated. 

The watered decks survived in both Tests 1 and 2, but in both cases the flame contact and heat energy was less 

than that for the gelled decks due to the position of the watered decks in relation to the debris pile.  It is likely that 

the watered decks would have burned had they been exposed to the same heat directed at the gel decks. 

The surface fuel (duff and litter) surrounding the decks was observed to be a source of log deck ignition in both 

the 2006 and 2005 tests.  Although gel was applied around the decks, the fire was able to burn underneath the 

gelled surface.  Keeping fine fuels away from the perimeter of log decks is obviously important to prevent 

ignition from embers, and also from a creeping surface fire. 

Although the tests demonstrated the ability of gel to protect surfaces from intense heat, the scorching on the decks 

suggests that the gels were pushed to the limit of their capability.   

Next step 

A best practices guide for log deck protection will be compiled and posted on FERIC’s website. 

If you want more information about this study, please call Dave Schroeder at 780 865 6980. 
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