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Occupational health and safety (sometimes referred also as “personal safety”) encompasses the:
• Physical (including mechanical and electrical) and ergonomic hazards
• Biological hazards
• Chemical hazards
• Psychosocial hazards

Physical, ergonomic, biological and psychological hazards are generally straight forward cases and their risk to personnel 
can be minimized and controlled by the implementation and maintenance of a fit-for-purpose management system that 
addresses elements as competency management, training and development programs, leaderships and behavioral safety 
protocols and systematic operating processes to achieve an appropriate level of consistency and completeness.

Risk management of chemical hazards from process is more complex and heavily depends on functionality, reliability, 
survivability and interactions of production systems. The critical systems associated with production can be categorized as:

a. Operational Critical Systems
b. Safety Critical Systems

Failure of one or more safety critical systems can lead to major chemical hazards affecting not only the workers in place but 
also whole plant and in worst case public. Major accidents include exposure to major toxic material release, fire and explosion. 

In this paper, it is demonstrated how bow-tie method can be applied to relate the process safety and occupational safety 
requirements to ensure risk of chemical hazards to personnel and plant is minimized.
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