
 

  

Worker Injured During Explosion 
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SUMMARY 
 
On 99 04 27 a worker was welding a splashguard on a portable tar tank that contained a 
flammable liquid residue. Welding caused the flammable liquid residue inside the tar tank to 
ignite and explode. The worker was critically injured when he was struck with a service lid on 
his facial area. The injured worker was transported to the Red Deer Regional Hospital where he 
was pronounced dead. 
 
The direct cause of the incident was that the worker performed welding on a tar tank that 
contained a flammable liquid residue. The contributing factors were inadequate hazard 
assessment prior to starting welding, poor hazard communication and worker’s training. 
 
Workplace Health and Safety commenced an investigation on 99 04 27 after being notified by 
the RCMP. A stop work order regarding welding operations was issued to the employer. 
Additionally the employer was directed to evaluate fire hazards, develop safe work procedures 
for welding operations and conduct an incident investigation. 
 
Following the incident, the company retained a consultant to evaluate fire and explosion hazards, 
develop safe work procedures for welding operations and implement a comprehensive Health 
and Safety Program. 
 
The employer had complied with all orders issued by Workplace Health and Safety and 
submitted an incident investigation report. 
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Section 1.0 FILE NUMBER 
 
1.1 267801 

 
Section 2.0 DATE AND TIME OF INCIDENT 
 
2.1 99 04 27, 13:53 

 
Section 3.0 DATE AND TIME OF INVESTIGATION 
 
3.1 99 04 27, 14:28 

 
Section 4.0 NAME OF INVESTIGATOR(S) (INTERNAL) 
 
4.1 Wolfgang Richter, CRSP, Workplace Health and Safety Officer 

 
Section 5.0 INCIDENT REPORTED BY 
 
5.1 RCMP, Red Deer Rural Detachment 

 
Section 6.0 DATE AND TIME INCIDENT WAS REPORTED 
 
6.1 99 04 27, 14:28 

 
Section 7.0 NAME & ADDRESS OF PRINCIPAL STAKEHOLDER(S) 
 
7.1 Owner(s) 
 
7.1.1 Marshall Brothers Construction Ltd. 
 139, 37565 Hwy 2 
 Red Deer County, Alberta 
 T4E 1B4 
 
7.2 Prime Contractor 
 
7.2.1 See 7.1 
 
7.3 Employer 
 
7.3.1 See 7.1 
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Section 8.0 DESCRIPTION OF PRINCIPAL OWNER(S) OR EMPLOYER(S) 

8.1 Marshall Brothers Construction Ltd. builds cement foundations and applies tar 
sealant for the residential construction industry. The company has been in 
business for 13 years. The company had 35 employees at the time of incident. 

 
 
Section 9.0 LOCATION OF INCIDENT 

9.1 The incident occurred at 139, 37565 Hwy 2, Red Deer County, Red Deer, 
Alberta (Refer Attachment A, Map). 

 
 
Section 10.0 EQUIPMENT AND MATERIAL INVOLVED 

10.1 A portable tar tank involved in the incident was 0.88 metres long, 0.73 metres 
wide and 1.4 metres high, and had a capacity of 956 litres. A service lid about 
32.5 centimetres by 52.5 centimetres with a filler spout was installed on the top 
of the tar tank. About 40.0 litres of RC Special Asphalt liquid residue was left 
over in the tar tank from the previous use (Refer Attachment B, Sketch 1; 
Attachment C, Photographs 1 & 2 and Attachment D). 

10.2 Flatbed truck used to take the portable tar tank to the sites (Refer Attachment 
B, Photograph 3). 

10.3 Three pieces of flat iron, about 10.0 centimetres wide, were used for 
splashguards (Refer Attachment B, Sketch 1 and Attachment C, Photographs 1 
& 2). 

10.4 An electric arc welding unit with a voltage of 28 Volts and current of 200 
Amps was used to weld splashguards (Refer Attachment B, Photograph 1). 

10.5 The worker was wearing cotton coveralls, leather gloves and a welding helmet. 
 
 
Section 11.0 NAMES OF OTHER INVESTIGATORS (EXTERNAL) 

11.1 RCMP, Red Deer Rural Detachment 

11.2 Alberta Transportation & Utilities 
 Red Deer, Alberta 
 
 
Section 12.0 NARRATIVE DESCRIPTION OF INCIDENT 

12.1 The co-owner and the workers decided to weld a splashguard, around the three 
sides, at the top of a portable tar tank to contain overflow that occurred during 
previous filling. The tank was located outside the shop in the yard area. 
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12.2 On 99 04 27, 13:00, worker A and worker B brought welding equipment and 
materials from the shop and set it up to weld splashguards on the tank. 

12.3 The portable tar tank had about 40.00 litres of RC Special Asphalt liquid 
residue left over from the previous use. Worker A, worker B and the co-owner 
discussed the potential fire and explosion hazards while welding on a tank that 
contained liquid residue. It was not clear who made the decision but they 
proceeded to weld the splashguards on a tar tank. 

12.4 At 13:30, worker A began welding and worker B was assisting him to hold the 
splashguard on the top of a portable tar tank. Worker A continued to weld and 
worker B went to the shop to get paint and supplies. 

12.5 At 13:53, worker A was on the top of the tank and was welding the last 10 
centimetres of the splashguard closest to the service lid. Worker B returned 
from the shop and started cleaning the welds on the splashguards for painting. 
The liquid residue in the tar tank ignited and exploded. The service lid, 
complete with filler spout blew upward and struck worker A on his facial area. 
Worker B who was standing on the ground fell backward with the explosion 
thrust. 

12.6 Worker B administered basic first aid services to worker A and asked another 
worker to call EMS. 

12.7 The EMS arrived at the scene within 8 minutes. The injured worker was 
transported to the Red Deer Regional Hospital where he was pronounced dead 
at 14:37. 

 
 
Section 13.0 CONCLUSIONS 

13.1 Direct Causes: 

The direct cause of the incident was that the welding was performed on the 
portable tar tank that contained a flammable liquid residue. 

13.2 Indirect Causes: 

The co-owner and the workers did not recognise the seriousness of the fire and 
explosion hazards present while welding on a tank that contained a flammable 
product. The co-owner and the workers did not stop work after discussing the 
potential fire and explosion hazards. 

The employer did not have any written safe work procedures for welding 
operations. The information regarding the fire and explosion hazards on the 
Material Safety Data Sheet was not discussed and communicated to the 
workers. 



File: F-267801 
 

 
  

The worker had thirty years of experience in maintenance and welding. 
However, he was not a registered Journeyman welder as required in the 
province of Alberta. The employer did not verify competency of the worker by 
checking his welding certification. 

13.3 The incident may have been prevented if the tank was properly cleaned to 
remove all flammable liquid residues and purged with air prior to welding. 

 
 
Section 14.0 FOLLOW-UP/ACTION TAKEN 

14.1 Industry 

14.1.1 The employer had complied with all the orders issued by Workplace Health 
and Safety. The employer had investigated the incident and submitted the 
incident investigation report to Workplace Health and Safety. 

14.1.2 The employer had taken the damaged tar tank out of service. The company 
currently utilises a newly manufactured tank certified by a professional 
engineer. 

14.1.3 Following this incident, the employer hired a Health and Safety Consultant 
who is presently developing and implementing a comprehensive Health and 
Safety Program. 

14.2 Workplace Health and Safety 

14.2.1 Workplace Health and Safety commenced an incident investigation on 99 04 
27 after being notified by the RCMP. 

14.2.2 Workplace Health and Safety issued a stop work order regarding welding 
operations to the employer. Additionally the employer was directed to evaluate 
fire and explosion hazards, develop safe work procedures for welding 
operations and conduct an incident investigation. 

14.3 Additional Measures 

14.3.1 The employer is working towards achieving a Certificate of Recognition with 
the Alberta Construction Safety Association. 

 
 
Section 15.0 INJURY SEVERITY 

15.1 A worker sustained fatal head injuries. 
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Section 16.0 SIGNATURES 
 

[original signed] 
 
Section 17.0 ATTACHMENTS 
 

Attachment “A” Map 
Attachment “B” Sketch 
Attachment “C” Photographs 
Attachment “D” MSDS 
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Sketch 1: Shows tar tank assembly 
  (Not to scale) 
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Photograph #1 –  Shows an overview of the portable tar tank unit. 
 

• The tar tank unit was built approximately twelve years ago in 
Red Deer. No information was available regarding 
specifications and individual who built it. 

• Blue arrow [right side, upper arrow]indicates an acetylene 
bottle used to cut flat iron to build a splashguard around three 
sides on top of the tar tank. This equipment was not in use at 
the time of the explosion. 

• Red arrow [right side, lower arrow] indicates an electric arc 
welder that was in use to weld the splashguard at the time of 
the explosion. 

• Green arrow [left] indicates the position of the worker with his 
face up after the explosion. 
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Photograph #2 

• Green arrow [upper, left] shows the splashguard that the 
worker was welding at the time of the explosion. 

• Red arrow [lower, left] shows the service lid that blew upward 
from the tar tank during explosion and struck the worker in his 
facial area. Blue arrow [upper, right] shows the location of 
opening on the tank where the service lid was secured by eight 
self-tapping screws.  

• It could not be determined whether the filler spout was closed 
at the time of explosion. 

• Approximately 7 cm of tar product was at the bottom of the 
tank, when the explosion occurred. The capacity of the tank 
was approximately 956 L. 

• The worker was wearing a welding shield, cotton coveralls and 
work gloves at time of the incident. 
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Photograph #3 –  The flatbed truck used to transport the portable tar tank to the 

construction sites. The tank was not mounted on the back of the 
truck at the time of the explosion. 
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