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Figure 1. Ignition operations. Kiyu Creek Prescribed Fire. May 16, 2007 
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Figure 2. Kiyu Creek Prescribed Burn. May 16, 2007 

 



3 | P a g e  
 

Paper Overview 

This paper is designed to help practitioners of prescribed fire when considering 
sites and effectiveness of treatments for ungulate enhancement on Vancouver 
Island. In particular as it may pertain to old growth, high elevation cut block 
settings. 

The paper is rudimentary in scope, not exhaustive and not intended to provide an 
in depth scientific analysis, but rather a broad overview of planning and site 
implications as they might pertain to desired outcomes. It denotes key 
considerations based on past experiences of prescribed fire use for ungulate 
enhancement. As an example it identifies key learnables from the last prescribed 
fire on Vancouver Island that was designed and completed for these objectives 
(Kiyu Creek 2007). 

Key Site Considerations 

• Avoid sites with shallow soils that are difficult to manage 
• Avoid sites where terrain attributes can lead to extensive fringe damage 
• Examine irregular cut block boundary and retention areas for susceptibility 

to over-achievement and manage appropriately to reduce risk and avoid 
damage                        

o Note: the aforementioned bullets are often commensurate with cut 
block boundaries as these site attributes often limit harvesting 
operation ability and dictate falling boundary location  

• S/SW aspect should be considered a favourable attribute. Snow should be 
off the ground inside the setting, while still maintaining snowpack to shade 
line in the surrounding tree stand (spring burn) 

• Avoid sites that have karst attributes. Note: standing GAR order as it 
pertains to significant karst features   

• Cut blocks with interior roads should be avoided as wooden culverts are 
susceptible to fire damage, difficult to extinguish and costly to repair 

• Cut blocks less than 20 hectares in size may be preferable due to decreased 
scope of work and increased manageability, in terms of costs/logistics 



4 | P a g e  
 

Liability Considerations 

• Cost overruns 
• Fringe damage. Acceptable? Identified in prescription? Be prepared to pre-

treat areas within the site where fringe damage is likely to occur due to 
terrain/fuel loading attributes. These treatments can be labour intensive  

• Organic soil damage. Acceptable? Identified in prescription? Shallow 
organic soils are easily destroyed given high surface fire intensity associated 
with old growth cut blocks due to high fuel loading attributes 

• Determine extinguishment criteria and identify this in the prescription (IE. 
100% extinguishment vs 100 foot wet line/extinguishment/monitor) 

• Understand local atmospheric conditions/general air flow patterns as it 
pertains to smoke and communities or others that may be impacted 

Other considerations 

• Plan for spring burns.  
o Best for generating spring forage 
o Higher likely hood of favourable FWI Indices. Note: obtaining 

favourable indices in the fall for this type of prescribed burn are rare 
on Vancouver Island 

o Best for ensuring fire stays within the cut-block boundaries 
(snowpack) 

• Clear objectives and outcomes should be identified in the prescription. 
Mechanism/analysis protocol for identifying effectiveness of treatment 
should be identified prior to treatment (cost/benefit analysis)  

• Weather station should be set up within or adjacent to the cut-block to 
obtain accurate weather/FWI numbers. Note: Parameters for achieving 
desirable results can change quickly as the key indices are the FFMC/DMC 
and ISI. Given very high fuel loading in old growth logging slash this can 
translate into higher than intended intensities and overachievement.  
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Case Study (brief)-Kiyu Creek 

Overview 

The Kiyu Creek Prescribed Fire was conducted on May 16, 2007. The objective of 
the burn was to enhance spring forage for ungulates. The block was chosen in 
part due to its location directly adjacent to a designated ungulate winter range 
area. The burn was conducted under a ‘letter of agreement’ between Ministry of 
Forest (MOF), now Forest, Lands and Natural Resource Operations (FLNRO), and 
Ministry of Environment (MOE). The intent was for BC Wildfire (FLNRO) to plan, 
conduct and extinguish the prescribed burn and for MOE to reimburse the costs 
to MOF. The site is crown land and in TFL 37. A weather station was installed on 
site April 12, 2007 to establish and monitor fuel moisture/weather conditions.  

 
Figure 3. Kiyu Creek. May 16, 2007. Cut block just prior to ignition 
 
The two areas indicated as being Wildlife Tree Patches (WTP) were included in the 
prescription. However, the prescription noted that efforts would be made to 
‘preclude these areas from the fire’, but that ‘minor’ fringe damage was expected. 
Sprinklers were set up to minimize this damage to one of the WTP (to right of 
figure/photo 3) using an existing water source.  

Orange highlight 
indicates areas of 
concern for over 
achievement. 
Retention areas 
with shallow soils 
that extend into 
heavy fuel loading 
are susceptible to 
fringe damage. 
Black line indicates 
fuel type change. 
Heavier fuel loading 
above black line 
Two Wildlife Tree 
Patches within 
prescription 

WTP WTP 
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The block had significantly higher fuel loading attributes in the top section due to 
alternate harvesting methodology (Heli) and low market timber values (figure 4). 
Cut block size was 42.7 hectares. 
 

 
Figure 4. Fuels loading on transect line between heli and conventionally harvested portions of the block 
 
Ignition 
 
Site Description (General) 
 
Biogoeclimatic Subzone:  CWHvm1/vm2 
FBP Fuel Type:   S3 – Coastal slash Cw/Hw/Fd 
Slope:     lower-20%; mid-20 to 50%; upper- 50 to 90% 
Aspect:    south 
Elevation:    350 to 820 meters 
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Note: Fuel loading (kg/m2). Fuel loading calculations were not completed for this 
prescription. These values may have been helpful in predicting fire behavior that 
was witnessed during ignition. 
 
Acceptable Fire Weather Index (FWI) ranges identified in the prescription were; 
 

• ffmc 82-88   Actuals on May 16/07 - 90 
• dmc 11-14   Actuals on May 16/07 - 20 
• dc 50-150   Actuals on May 16/07 - 52 
• isi 2-6     Actuals on May 16/07 – 8.2 
• bui 21-30   Actuals on May 16/07 - 21 
• fwi 3-11   Actuals on May 16/07 – 12.2 

 
Acceptable weather conditions as identified in the prescription were; 
 

• Temperature 10-20C   Actuals on May 16/07 – 20C 
• Relative humidity 25-60%  Actuals on May 16/07 – 45% 
• Wind speed 1-11KpH NNW  Actuals on May 16/07 – 12KpH SW 

 
Snow pack coverage was present outside of the shade line in the continuous 
standing timber around upper portions of the cut block. Lower elevation 
coverage was patchy to non existant.  
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Figure 5. Three phase ignition pattern 

 
Resources on site to conduct the three phase ignition consisted of; 
 

• 3 overhead personnel 
• 7 firefighters (2-F550s) 
• 1 light helicopter with heli torch (an intermediate was substituted part way 

through the burn due to light helicopter malfunction/chip light). 14-205L 
drums of burn fuel (50/50 gas/diesel)  

• 1 2000 gallon water tender on stand by 
 

Three challenges occurred during the ignition phase of the fire; 
 

1. Light helicopter had a chip light and had to return to base. The carrier 
immediately replaced this machine with an intermediate helicopter. This 
did create a time lag during the ignition sequence  
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2. Heli-torch had repeated issues and this was problematic several times 
during the ignition phase 

3. The fuel supplied was left over from a previous year’s burn. Upon 
inspection during the day of ignition some of it was found to have water 
contamination. This was addressed by having fire crew personnel complete 
ignition in the lower block using drip torches  

 
As noted, some of the FWI values were exceeded on the day of ignition. Crews 
were still engaged in sprinkler set up the morning of the burn and time 
compression became a factor. The sprinkler line installation below the WTP 
(figure 3) was not completed to its original specifications nor did it run as long as 
intended prior to ignition. The ignition sequence commenced at approximately 
14:30 by rotary wing and was completed by fire crew personnel on the ground at 
approximately 20:30. The aforementioned challenges are reflected in these 
timelines 
 
Prescription objectives called for a low intensity fire with moderate spread rates 
of 1 to 2 meters a minute and flame lengths of .5 to 2 meters (Intensity class 2 to 
3). These thresholds were easily exceeded (figure 2 and 6).  
 

 
Figure 6. Strip/spot ignition pattern. Fire intensity exceeded desired fire behaviour to meet prescription objectives 
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Figure 7. Central Wildlife Tree Patch retention area. Fire effects far exceeded anticipated ‘minor fringe damage’ 
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Extinguishment 

 
Resources required to complete 100% extinguishment as identified in the 
prescription. 
 

• 14 Firefighters for approximately 20 days 
• 1 excavator 
• 2 aerial scans  

 

 
Figure 8. Ground crews during mop up phase of fire extinguishment 
 

Although aided by rainfall (17.6mm May 18-21 and 24.2 mm June 4-14) mop up 
operations were extensive in order to meet objectives in the prescription and 
requirements of the Coastal Fire Centre. Coastal old growth fire impacted tree 
stands and slash (large diameter logs/stumps and heavy/thick canopy) are 
typically resilient to rainfall events in the standing timber (interception) and cut 
block openings as well. 
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Primary challenges during mop up included; 
 

• High volume of fire damaged ‘old growth’ Hemlock and Cedar trees that 
required removal to ensure a safe work site 

• 42.7 hectare area, much of it steep and dangerous terrain 
• Large diameter fuels associated with an old growth setting (logs and 

stumps) were difficult to extinguish 
• Fire impacted culverts and difficult to extinguish fuel in road side cast 

 

 
Figure 9. Kiyu Creek. May 18, 2007 
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Results 
  
Fire coverage of the areas identified for treatment was close to 100%. All fine 
fuels were consumed and fuels up to 20cm in diameter were mostly consumed.  
 
Fire intensities were higher than anticipated. The effects of this can be seen in 
figures 9 and 10. With slash accumulations and organics burnt away bare rock is 
exposed. There was fringe damage along the north east perimeter in the shallow 
soils and rocky areas. Both WTP experienced high rates of tree mortality 
rendering them ineffective for intended purposes. These rocky/steep/shallow 
soiled areas are often affiliated with cut block boundaries in coastal terrain as 
they delineate natural boundary’s that would often hamper deflection lines if 
included in the block design. These edges require special care and attention, given 
the fuel loading and terrain, to ensure no fringe/organic soil damage occurs.  
 
Wind direction was also a minor contributing factor in the aforementioned over 
achievement. The fire was primarily contained to the cut block boundary along 
the western perimeter. Generally, organic layers were reduced by two to eight 
centimeters throughout the burn area with certain areas experiencing deeper loss 
of organics due to steeper terrain and locations that exposed organic soils to 
dryer weather conditions. 
 
Other than a couple sprinklers, all fire equipment deployed around key cut block 
perimeters to protect WTP was destroyed. 
 
Costs exceeded projections for this prescribed fire. The forecasted costs not to be 
exceeded were originally calculated at $38,000. Actual costs were well in excess 
of $100,000. No cost benefit analysis was completed for this prescribed fire. 
 
These results indicate that FWI values on the day of ignition were too high to 
achieve all the desired outcomes of the prescription. These key values can change 
quickly under the right conditions. While fine and moderate sized fuels were 
completely or mostly eliminated and forage was created the intention/objectives 
of all aspects of the prescription were not met. Results were not evaluated from a 
scientific stand point to determine benefit for costs, which appear excessive for 
what was achieved.  
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Results also indicate that alternate methodology, as it pertains to treating key fire 
perimeters, should have occurred and that more time was required to adequately 
prepare these areas. In order to avoid ‘decision trap’ situations consideration 
should be given to longer planning and pre-treatment timelines that ensure any 
given prescribed burn site is adequately prepared well ahead of the ignition 
operation.    
 
 
 
 

 
Figure 10. High tree mortality and organic soil loss in the WTP resulting from high fire intensity 
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Summary 
 
Generally, many aspects of fire cycle and regime are not particularly well 
understood in the temperate rain forest on Vancouver Island. It is fair to say there 
may be variation between differing stand configurations, tree species and the 
climatic differences associated with geographic areas. Certainly fire cycle intervals 
are much longer than those associated with the interior of British Columbia. 
Coastal temperate rain forest is not described as a fire dependent ecosystem, 
although fire does have micro landscape ecosystem influences.  
 
Fire on the landscape is a natural phenomenon and it is reasonable to expect that 
lightning caused fires have historically occurred on landscapes on Vancouver 
Island during the Holocene. However, these historical fires in standing timber 
would have likely had lower fire intensities than in conventional old growth slash 
due to lower fuel loading levels on the ground and the lower temperatures and 
higher relative humidity associated with standing old growth timber. 
 
This overview assesses only the last of many prescribed fires/broadcast burns that 
have occurred on Vancouver Island in higher elevation old growth slash. However, 
antidotal evidence suggests similar conditions have resulted in similar outcomes 
over the last 50 years. 

 

 

Figure 11. 

Kiyu Creek. Central 
Wildlife Tree Patch and 
spot/strip ignition 
pattern 


