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Simultaneous failure/absence 
of risk controls could cause a 
“catastrophic event”

Failure/absence of risk 
controls

Examples that could lead to 
increased risk

Training 
material not 

current

Gaps in Regs.

Shortage of 
key skillsets

LATENT FAILURE

LATENT FAILURE

LATENT FAILURE

Unsafe act

ACTIVE FAILURE

LATENT FAILURE

Design 
issues
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Driving Hazards Machinery Lockout

Psychosocial Culture



Root Cause Analysis – Logging Sector
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Rank Category Contributing factor Result

1 Driving 
Hazards

Weather, road conditions/road maintenance 
Production pressure, performance based pay, cycle times 
Distraction, fatigue, observance of rules, driver training, competency

Collision, injury  to 
worker or public

2 Contact with 
Equipment/ 
Material

Behaviours, unsafe felling practices, complacency, 
Lack of hazard identification, lack of removal of danger trees 
Lack of supervision 

Injury to worker, 
damage to 
equipment, loss of 
process

3 Driving 
Hazards

Lack of enforcement on forest roads, lack of driver monitoring, lack of defensive driver training
Driver inexperience, overconfidence, language barriers, jurisdictional difference in driver 
certification
Workload, driver distraction, poor communication, technology impacts

Collision, injury  to 
worker or public

4 Driving 
Hazards

Fatigue, long workdays work outage (breakdown/injury)
Inadequate road maintenance, signage
Weather, wildlife, hours of daylight operation

Collision, injury  to 
worker or public

5 Lock Out Inadequate lock out tag out, short cuts, not following safety rules
Lack of supervisory audit, enforcement, lack of procedures , signage
Lack of training, not understanding energy sources, not recognizing all energy sources

Injury to worker, 
damage to 
equipment, loss of 
process



Risk Assessment Workshop: Attendees
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Worker Representation

Employer Representation

#

1

2

3

4

5

6
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• Black – Primary Causal Factor

• Bolded/in black are in Top 10

• Blue – Secondary Causal Factor

• Green – Tertiary Causal Factor

• Red – Quaternary Causal Factor
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Ranking Category Primary Root-Cause

1 Processes Mental and physical fitness

2 Tools and machines Equipment availability

3 People Medical conditions (pre-existing)

4 Processes Inadequate (internal/external) communication with EMS

5 Tools and machines Insufficient equipment

6 People Inadequate/inappropriate training for emergency response

7 Environment Distance to site

8 Processes Distance to evacuation site

9 Culture Learner training limitations

10 Tools and machines Equipment readiness

Ranking Category Primary Root-Cause

1 Tools and Equipment Design of equipment

2 Environment Historic mine workings mismatched with modern equipment

3 Peopl Non-compliance to procedures and standards

4 Process Ineffective traffic management program

5 Tools and Equipment Inadequate communication systems

6 Tools and Equipment Lack of confidence in collision avoidance technology

7 Environment Pedestrian exposures to mobile equipment

8 People Distracted driving

9 People Fit for work

10 Measures Ineffective assessment of training competencies
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