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Persons mentioned in report 
Name Known in the report as Role in the incident/investigation 

 Operator 1 Operated the boom boat. Drowned 
inside the boat when it sank. 

 Operator 2 Operated the boom boat on the shift 
prior to the incident. Was not on site at 
the time of the incident. 

 Barker Operator 1 Operated the large barker (bark 
removal machine) near the mill pond. 
Witnessed the boom boat in the water 
from the control booth. 

 Barker Operator 2 Operated the small barker from the 
control booth with Barker Operator 1. 
Saw the submerged lights of the boom 
boat in the water. 

 Loader Operator Operated the loader, moving logs 
positioned by Operator 1. Saw the 
submerged lights of the boom boat in 
the water. 

 Shift Supervisor Organized a search for Operator 1 
after receiving a report of an incident 
involving the boom boat. 
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Scope 
This incident investigation report sets out WorkSafeBC’s findings with respect to the cause of 
and contributing factors leading to the workplace incident that occurred on January 30, 2017, at 
the log storage pond at the Tolko sawmill in Kelowna, British Columbia. The purpose of this 
report is to help employers and workers understand the factors that contributed to the incident so 
that similar incidents can be prevented in the future.  
 
This investigation report may include some of the enforcement action taken under the Workers 
Compensation Act and the Occupational Health and Safety Regulation in response to the incident 
and as a result of the investigation. Regulatory compliance activities may be summarized here 
but will be documented separately. 

How the investigation was conducted 
WorkSafeBC’s Fatal and Serious Injury Investigations section, part of the Investigations 
Services Department, conducts health and safety investigations using a systematic approach 
based on the scientific method. This process involves collecting information from various 
sources to understand the facts and circumstances of the incident and analyzing that information 
to identify the causal and contributing factors that led to the incident. 
 
The field investigation generally includes the following: 

• Securing and examining the incident site, including any equipment involved 
• Taking notes and photographs 
• Interviewing people with relevant information, such as employer representatives,  

supervisors, workers, and witnesses 
• Collecting documents such as equipment operating manuals, written procedures,  

and training records 
• Conducting tests of materials or equipment, if necessary 
 
The analysis of the information usually includes the following: 

• Determining a sequence of events 
• Examining significant events for unsafe acts and conditions 
• Exploring the contributing factors that made the unsafe act or condition possible 
• Identifying health and safety deficiencies 
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Figure 2: Aerial view of the sawmill and foreshore area. (Source: Google Maps. Imagery 
© 2018 City of Kelowna, DigitalGlobe, District of West Kelowna, Province of British Columbia, 
RDCA. Map data © 2018 Google.) 
 
The boom boat operator sorts the bundles and moves bundles toward the bundle lift using the 
boom boat to push the logs. The bundle of logs is then positioned over the arms of the bundle 
lift, a steam-powered machine that lifts bundles of logs into or out of the water. The Wagner, a 
large loader capable of handling a full logging truckload of bundled logs, is then used to pass 
wood to the barker operators. The barker operators conduct the first step in the milling process, 
which is removing the bark from the logs. 
 
Proper operating procedures require the boom boat operator to fuel the boat and, while docked, 
pump out the bilge water from the bottom of the boat into approved containers on shore. A 
stuffing box surrounding the propeller drive shaft (which passes through the hull) contains an 
ablative packing material that provides a seal between the drive shaft and the hull to keep water 
out. In normal operation, a small amount of water trickles from the stuffing box into the boat. 
The stuffing box requires regular inspection and periodic adjustment with a wrench if too much 
water is seeping into the boat because the packing material wears away and must be further 
compressed to maintain an effective seal. (See Figures 3 and 4.) This adjustment puts pressure on 
the packing, which slowly wears away during use. When the nuts are tightened to the bottom of 
their range of travel, the stuffing box must be serviced and new packing rings installed. 
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Figure 3: Stuffing box on the boom boat, showing nuts fully tightened to the bottom of their 
range of travel. The red boxes indicate the parts adjusted by the boom boat operators. 
 

  
Figure 4: Diagram of a similar stuffing box, showing the adjustable packing gland  
that requires periodic tightening on the boom boat using the adjustment nuts.  
(Source: Integrated Publishing website, tpub.com/engine1/en1-85) 
 
A personal flotation device (PFD) was left with the boat for each operator to wear when shift 
changes occurred. 

1.4 Sequence of events 
The weather on January 30, 2017, at 15:00 hours, was 1° Celsius with occasional clouds, 
dropping to –4° with a clear sky at 21:00 hours. There was no wind. There was no snow on the 
ground and docks surrounding the log storage pond. The pond would have been calm with no 
waves at the time of the incident. 
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1.4.1 Pre-incident events 
The boat operator operating the boom boat on the early morning shift (which began at 22:30 
hours on January 29) completed an operator inspection checklist that reported no problems with 
the boom boat. The boat operator completed a log book entry reporting that the level of bilge 
water and fuel was good at 05:00 hours on January 30, the day of the incident.  
 
Operator 2 completed an operator inspection checklist for the boom boat at the start of his shift at 
approximately 08:00 hours on the day of the incident and made no comments about the condition 
of the boat. During his shift, he adjusted the stuffing box and recalled that it was close to the end 
of its normal adjustment range, indicating that installation of new stuffing would soon be 
required. 
 
Operator 1, the Loader Operator, Barker Operator 1, and Barker Operator 2 came on shift at 
15:00 hours on the day of the incident. The Loader Operator met with Operator 2 at 15:00 hours 
and learned that the mill was processing white wood (spruce, pine, fir, and balsam) that day. 
 
Operator 1 worked in the mill pond operating the boom boat and completed an operator 
inspection checklist sometime after arriving for his shift. On the checklist, he indicated that the 
boom boat passed the inspection and noted: “Packing is bottomed out.” Where the checklist 
asked, “Has anything changed since you last operated this equipment? ie: damage, leak,” 
Operator 1 noted: “Packing all loose — loss.” The precise meaning of this comment is unclear, 
but it does refer to a change in the packing since Operator 1 had last operated the boom boat.  

1.4.2 Incident 
The sinking and resulting fatality was not witnessed. The investigation determined that the 
following occurred: 
 
At approximately 18:30 hours, the Loader Operator communicated his need for balsam wood for 
processing to Operator 1. Operator 1 moved wood to the bundle lift and continued to supply 
wood to the Loader Operator. The Loader Operator could see the boom boat as it moved around 
the pond.  
 
At approximately 20:00 hours, Operator 1 radioed the Loader Operator and said that he was 
going to the dock to pump out the bilge of the boat. No written record exists to indicate whether 
the bilge was pumped out. The Loader Operator went for lunch at 20:30 hours and returned to 
work at 21:00 hours.  
 
At 21:02 hours, the Loader Operator saw the boom boat operating on the water near a location 
referred to as the “pine pocket.” (See Figure 2 for an image of pockets of wood in the pond.) The 
Loader Operator believed that Operator 1 was in the process of getting a wood bundle to place 
on the bundle lift. The Loader Operator left the waterfront area to go to a dryland log storage 
area in another part of the mill property to get a bundle of logs.  
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It is presumed that the boom boat sank between 21:02 and 21:09 hours. The Loader Operator 
was gone for approximately seven minutes and then returned to the waterfront near the bundle 
lift at approximately 21:09 hours. The Loader Operator waited about two more minutes, 
expecting to see the boom boat deliver a bundle of wood to the bundle lift, but did not see the 
boom boat operating anywhere within view.  
 
Barker Operator 1 and Barker Operator 2 were in the control booth and had a view of the 
booming grounds. At 21:15 hours, Barker Operator 1 looked out the window and saw lights 
projecting up from under the water. Barker Operator 1 attempted to radio Operator 1 but did not 
get a response. Barker Operator 1 alerted the Loader Operator and asked him to look for the 
boom boat. Barker Operator 1 alerted Barker Operator 2, who also saw lights under the water 
and thought it was the boom boat lights. Barker Operator 2 called the Shift Supervisor to report 
they thought the boom boat had sunk. The Loader Operator also saw the boom boat lights 
projecting from under the water from his vantage point. 
 
The Shift Supervisor arrived a few minutes later and, together with the Loader Operator, 
launched another boat to investigate. They approached the boom boat, which was about 4 inches 
underwater, . The Shift Supervisor ordered a mill 
shutdown and organized a search of the foreshore area and of the floating log bundles in the log 
storage pond in an attempt to locate Operator 1. 
 
A search and rescue team arrived at the pond and at approximately 02:00 hours determined that 
there was a body in the wheelhouse of the sunken boom boat. The RCMP Marine Investigation 
Team attended later that morning and recovered the body of Operator 1 from inside the sunken 
boat.   

2 Findings 
2.1 Boom boat 

2.1.1 Construction details 
The boom boat involved in this incident is a small tugboat named the Mowitch. (See Figure 1.) 
The boat was built in 1973 in Vancouver by Westcoast Salvage & Contracting Co. Ltd. 
Constructed of steel with a gross registered tonnage (a measure of internal volume, not to be 
confused with the mass or weight of the boat) of 2.59, the boom boat is 15 feet long, 7.9 feet 
wide, and 4.4 feet deep. The boom boat received a significant refit during the winter of 2012–
2013, which included replacing the wheelhouse and rebuilding the engine.  
 
The drive shaft passes through the hull at the rear of the boat to turn the propeller. The stuffing 
box contains packing material that provides a seal between the rotating shaft and the water 
outside the hull, as described above in section 1.3.   
 

s. 22
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Figure 6: Image from the safety competency training manual for the boom boat, showing the 
boom boat controls, including a large red warning light labelled “Engine room hatch open 
warning light.” (Source: Tolko Industries Ltd) 
 
Operator 1 was wearing a PFD that required the wearer to pull a cord to inflate the PFD. 
The PFD was not inflated. 
 
The boom boat was refloated and removed from the water for examination. The throttle was 
found to be in a full forward position (in other words, full power in a forward direction). The 
rudder of the boat was turned all the way to the left, indicating the last steering input may have 
been hard to the left. However, the boat settled to the bottom at a sharp downward angle, 
resulting in the weight of the boat resting on the rudder, so it is possible that the rudder position 
was affected by the weight of the boat.  
 
The boom boat appeared to have collided with logs, but it is not known if the collision occurred 
before or after the boat sank. Wood splinters were wedged into the door jamb of the right 
wheelhouse door, which was in a closed position. It was not possible to determine whether the 
splinters were the result of a collision before the sinking or if the wood deposit resulted from 
contact with a floating log after the sinking.  
 
The wheelhouse of the boom boat was painted blue. Close examination of photographs taken by 
the RCMP Marine Investigation Team revealed blue paint transfer to a bundle of logs stored in 
the pond. Scuff marks with wood fibres adhered to them were observed on the left side of the 
wheelhouse and in the RCMP investigator’s opinion may have been the source of the paint 
transfer to the logs. (See Figure 7.) It is possible that the scuff marks resulted from contact with 
this bundle of logs. These scuff marks were at the same height as the front hatch on the boom 
boat, which may explain how the unfastened hatch came to be open, allowing water to enter and 
sink the boat.  
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Figure 7: Scuff marks that are the possible source of paint transfer to a bundle of logs observed 
after the incident. (Source: RCMP) 
 
In addition, the exhaust stack attached to the rear of the wheelhouse was bent. Wood fibres were 
found on the stack, which suggests that the damage occurred after the incident as a result of log 
bundles drifting over the boat and striking the exhaust stack. 
 
A partially full bottle of alcohol was found in a backpack recovered from inside the wheelhouse. 
The contents of the bottle were tested and found to be slightly lower than the 40% alcohol 
content specified on the label of the bottle.  

2.1.3 Cause of sinking 
As mentioned above, when the boat was recovered, the engine hatch was not locked closed.  
 
The Loader Operator has operated the boom boat in the past and reported that the boom boat has 
a tendency to plow its nose underwater if operated at full throttle.  
 
The Loader Operator said that the boom boat could become swamped and sink if the bilge was 
not pumped out at least once per shift. Operator 2 told investigators that failing to pump out the 
bilge in a timely manner would result in the boat sinking lower in the water, to the point where 
water would wash over the front deck of the boat. Boat operators are trained to check the stuffing 
box seal for excessive leakage every time they pump out the bilge. Operator 2 noticed on the day 
shift that the stuffing box would need more packing added soon. Operator 1 also noted on the 
boat inspection sheet he completed that the stuffing box adjustment was at the bottom of its 
range of adjustment. 
 
The stuffing box was inspected and found to be allowing a small amount of water to enter the 
boat. The amount of leakage was not significant and was considered normal. If Operator 1 did in 
fact pump out the bilge prior to the incident, the leakage at the stuffing box is not considered a 
factor in the sinking. 
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The investigation failed to determine exactly what caused the boom boat to sink, but there are 
two possible theories: 

• As the result of striking an object (such as a bundle of logs), the front of the boat was driven 
underwater.  

• The boat was manoeuvering or pushing a bundle of logs, which somehow impacted the boat, 
causing the front of the boat to be driven underwater.  

 
With the front of the boat underwater, water was able to enter through the unsecured engine 
hatch, resulting in the boat becoming swamped and sinking. 

2.1.4 Boat inspection checklist 
Section 1.4.1 above describes the checklist and inspection protocol used by the boat operators on 
the day of the incident. Figure 8 shows a copy of the checklist prepared by Operator 1, 
presumably when his shift commenced on the day of the incident. There is no specific reference 
to ensuring the front hatch is locked. None of the checkboxes were checked off by Operator 1. 
Only a brief note describing the condition of the packing material in the stuffing box was 
recorded on the inspection checklist. 
 

 
Figure 8: Operator inspection checklist filled out by Operator 1 on the day of the incident. 
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2.2 Operator 1’s physical condition 

The coroner conducted a physical examination of the wheelhouse of the boom boat. No evidence 
indicative of  was found inside the wheelhouse after the boat 
was recovered.  
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mechanism was inspected, and it was discovered that the pull cord was improperly routed so that 
no amount of force would result in deployment. The PFD appeared to have either been re-armed 
or manufactured improperly and was non-functional. This could have been due to improper 
repacking by users of the PFD or a design and manufacturing issue. 
 
Section 8.28 of the Occupational Health and Safety Regulation states that if a worker working 
alone is exposed to a risk of drowning, the worker must wear a flotation device meeting the 
requirements of section 8.27(a), (c), or (d): 

• Section 8.27(a) references Canadian General Standards Board (CGSB) Standard 
CAN/CGSB-65.7-M88 for inherently buoyant lifejackets with a minimum buoyancy of 
21 pounds.  

• Section 8.27(c) references CGSB Standard 65-GP-14M for inherently buoyant lifejackets 
with a minimum buoyancy of 28 pounds.  

• Section 8.27(d) references British Safety Standard BS EN 396-1994 for automatically 
inflatable units with a minimum buoyancy of 34 pounds.    

 
The PFD worn by Operator 1 was neither inherently buoyant nor automatically inflatable and 
therefore did not meet the requirements of any subsections of section 8.27 of the Regulation. The 
PFD worn by Operator 1 and by other persons operating the boom boat did not comply with the 
Regulation. 

2.7 Working alone or in isolation with a risk of drowning 
Operator 1 was working in isolation with a risk of drowning. As described in section 2.6 of this 
report, the lack of a functioning PFD worn by Operator 1 is in violation of section 8.28 of the 
Regulation and is a contributing factor in this incident.  
 
Guideline G8.28, “Working alone or in isolation with a hazard of drowning,” states that 
section 8.28 of the Regulation applies to a worker who is not within eyesight or earshot of 
another worker in a position to immediately come to the worker’s aid should the worker enter the 
water. Operator 1 was within eyesight and earshot of other workers; however, the other workers 
were not in a position to immediately assist Operator 1 should he enter the water. Canadian 
Oxford Dictionary states that immediately means “instantly, without pause or delay” or “with no 
object, distance, time, etc. intervening.”  
 
In this instance, in order to effect a rescue, other workers would have had to call a supervisor 
with access to keys for a rescue boat, locate a qualified operator, and travel a significant distance 
at slow speed. Tolko lacked the necessary procedures to immediately come to Operator 1’s aid. 
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requires a worker who is working alone or in isolation and exposed to the risk of drowning to 
wear an inherently buoyant or automatically inflatable buoyancy device.  
 
In addition, the PFD was inspected after the incident and found to be non-functional. The pull 
cord that activates the inflation mechanism was improperly routed, rendering the PFD 
inoperative. This could have been due to improper repacking by users of the PFD or a design and 
manufacturing issue. 

3.2.5 Failure to identify hazards when working alone or in isolation 
Operator 1 was in regular radio communication with other workers throughout the workday. In 
addition, at least three workers were in positions to observe Operator 1 while he was operating 
the boat. However, Operator 1 was physically isolated from other workers or rescue personnel 
able to readily provide assistance because Operator 1 was alone in a boat far from shore. 
Operator 1 was working in isolation with a risk of drowning, and the employer took no measures 
to eliminate or reduce the hazard by ensuring that an effective rescue operation was immediately 
deployable and Operator 1 was wearing an inherently buoyant or automatically inflatable PFD. 
This incident was not witnessed; therefore, the radio communications and observation by other 
workers were proven to be ineffective measures to protect Operator 1. 

4 Health and safety actions 
4.1 WorkSafeBC  
WorkSafeBC generated notice of incident 2017112850005, detailing the facts collected 
immediately after the incident.  
 
During the investigation, WorkSafeBC identified two violations of the Workers Compensation 
Act and the Occupational Health and Safety Regulation by Tolko Industries Ltd. These violations 
are described in detail in inspection report 201817962009A:  

• Section 115(1)(a)(i) of the Act — Failure to ensure the health and safety of workers 

• Section 8.28 of the Regulation — Failure to ensure a worker working alone and exposed to 
the risk of drowning wore a lifejacket meeting specified requirements 

4.2 Tolko Industries Ltd (Kelowna Division) 
Tolko took actions after this incident to improve worker safety as follows: 

• Inspected all PFDs at the workplace and replaced all manually operated PFDs with PFDs that 
automatically inflate. 

• All workers are required to report to the control room staff at the start of their shift. 
• Shift supervisors are to have personal contact with boat operators at least once per shift. 
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• Shift supervisors are to have regular radio contact with boat operators during regular 
operations. 

• A person-overboard system has been installed on every boat to alert others if a worker falls 
into the water. 

• Every boat operator is required to test and wear the person-overboard sending unit as 
personal protective equipment before operating any water vessel. 

• Adjustments to improve lighting were made in the log storage pond. 
• Operators and supervisors have completed an in-house cold-water immersion awareness 

course. 
• Safe work procedures for the boom boat operator, towboat operator, and towboat deckhand 

were updated to include more detailed pre-use inspection criteria as well as a detailed person-
overboard testing and rescue procedure. 

• During winter months, use of a cold-water survival suit is required as personal protective 
equipment. 

• A new watertight seal was installed on the engine hatch of the boom boat. 
• The engine hatch on the boom boat has been modified so it must be locked down before the 

boat can be operated. 
• All tugboats have had their bilge pumping systems modified to automatically pump into the 

pond if internal bilge water levels get too high. 
• A forensic alcohol and drug expert who specializes in the detection of alcohol and drug usage 

in the workplace was contracted and has completed 12 workshops, 2 of which were at the 
Kelowna sawmill. 




