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Introduction 
At the request of Technical Safety BC (TSBC), I conducted an investigation into the origin and 
cause of a natural gas explosion that occurred on November 18, 2021 at  

 Comox. The building involved is a multi-unit residential occupancy and it was 
occupied at the time of the incident. On November 24, 2021 I examined the scene and 
conducted interviews. The following is a summary of my findings from the investigation. 
 
Fire Department Information 
I spoke with  and was provided the following 
information: 

1. The unit was built in the 1950’s-1960’s; 
2. The unit was occupied and the natural gas fueled heating appliances were operating 

at the time of the incident; 
3. Work was being carried out on the perimeter drains around the unit; 
4. A small excavator was digging near the mechanical room located at the rear of the 

structure where it struck a 1” (25mm) natural gas line located approximately 2 feet 
below the surface; and 

5. The time from the first line rupture to having the natural gas line turned off was 
approximately 20 minutes. 

 
I later learned from TSBC that: “the explosion occurred 10-15 minutes after the gas line was 
struck and that  turned off the gas supply approximately 2 hours following the 
event.” I have assumed this to be accurate. 
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Discussion 
Natural gas was the only fuel identified in the structure capable of producing a fuel air 
mixture capable of producing the damage observed. Natural gas is lighter than air and easily 
migrates through normal airflow. In this case, the proximity of the break/leak in the natural 
gas line would allow the natural gas vapours to flow through the passive air openings and 
open doorway into the mechanical room. The natural gas/air mixture would first accumulate 
in the upper portions of the room. When the air/fuel within the proper mixture came in 
contact with a competent ignition source, ignition of all of the air/fuel mixture would be 
almost instantaneous. This would result in an overpressure inside the structure and would 
cause the damage observed.  
 
Although the natural gas line was broken prior to the event, residual gas in the line 
downstream of the break could have continued to fuel an appliance’s pilot assembly, which 
would be a competent ignition source for the air/fuel mixture. The mechanical room also 
contained many electrical devices, including circulating pumps, which could also have been 
a competent ignition source. 
 
The break in the natural gas line was outside the building. Therefore, it could not be 
reasonably estimated as to how much of the natural gas vapours migrated into the building 
or the potential force that would have been produced upon ignition. It must also be 
considered that the migration of the natural gas vapours outside the room of origin could 
have created secondary explosions ignited by the flame front of the initial explosion. 
 
National Fire Protection Association 921 Guide for Fire and Explosion Investigations – 2021 
Edition (NFPA 921) is an industry accepted document that provides a methodology on the 
overall analysis of fire and explosion events. NFPA 921 offers the following on explosions as 
they relate to this incident: 

22.7 Non-seated Explosions. Non-seated explosions occur most often when the fuels 
are dispersed or diffused at the time of the explosion because the rates of pressure 
rise are moderate and because the explosive velocities are subsonic. 
 
22.8.2 Interpretation of Explosion Damage. The explosion damage to structures 
(low-order or high- order) is related to the number of factors. These include the fuel 
to air ratio, specific gravity of the fuel, turbulent affects, volume of the confining 
space, location, and magnitude of the ignition source, venting and the characteristic 
strength of the structure. 

 
NFPA 921 sections 4.5 and 4.5.1 offers the following on the level of certainty when providing 
an opinion on the cause of fire or explosion:  

4.5 Level of Certainty. The level of certainty describes how strongly someone holds 
an opinion (conclusion). Someone may hold an opinion to a higher or lower level of 
certainty. That level is determined by assessing the investigator’s confidence in the 
data, in the analysis of that data, and testing of the hypotheses form. That level of 
certainty may determine the practical application of the opinion, especially in legal 
proceedings. 






