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Hazard Identification and Risk Assessment in
Confined Spaces

Moving Beyond Checklists to Critical Risk Thinking
Confined space incidents rarely occur because hazards were completely unknown. More often,
they occur because hazards were underestimated, assumptions were made, or controls were
accepted without verification.
Effective confined space risk management begins with understanding the hazards present and
assessing how they may interact with the task, the environment, and the people involved. This
requires more than completing a form or selecting controls from a checklist. It requires a
systematic process of identifying what could go wrong, understanding the consequences, and
verifying that controls remain effective throughout the work.
Every confined space entry should be approached as a unique high-consequence activity.
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Why Hazard Identification Matters
Many confined spaces are familiar environments. Workers may have entered the same tank, pit,
vault, or vessel numerous times without incident.
Familiarity, however, can be misleading.
Changes in process conditions, weather, maintenance activities, product residues, equipment
configuration, or work scope can significantly alter the risk profile of a confined space.
A common mistake is assuming that because a previous entry was completed safely, the next
one will be equally safe.
Effective hazard identification challenges these assumptions by asking:

What hazards are present? 
What hazards could develop? 
What could change during the work? 
What controls could fail? 
What would happen if they did? 

The goal is not simply to identify hazards but to understand how they may influence worker
safety throughout the task.

Understanding the Hazard Landscape
Confined spaces often contain multiple hazards that may exist simultaneously or emerge during
the work.
These hazards generally fall into several categories.
Atmospheric Hazards
Atmospheric hazards remain one of the leading causes of confined space fatalities.
Potential hazards include:

Oxygen deficiency 
Oxygen enrichment 
Toxic gases and vapours 
Flammable atmospheres 
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Airborne contaminants 
Dust accumulation 

Importantly, atmospheric conditions may change rapidly during the task due to:
Product disturbance 
Cleaning activities 
Welding and cutting 
Ventilation failures 
Process leakage 

Risk assessments should consider both current and potential future atmospheric conditions.

Mechanical and Energy Hazards
Workers may be exposed to hazardous energy from:

Rotating equipment 
Agitators 
Conveyors 
Hydraulic systems 
Pneumatic systems 
Electrical installations 
Pressurised systems 

Incomplete isolation remains a significant contributor to serious incidents.
Risk assessments must verify that all hazardous energy sources have been identified, isolated,
and secured before entry occurs.

Engulfment and Entrapment Hazards
Some confined spaces contain materials capable of engulfing workers or restricting movement.
Examples include:

Grain 
Sand 
Sludge 
Liquids 
Powders 
Process residues 

Even small quantities of material can create significant risks when movement is restricted.

Physical Hazards
Confined spaces frequently contain hazards associated with the physical environment itself.
These may include:

Falls 
Slips and trips 
Restricted movement 
Sharp edges 
Poor lighting 
Heat stress 
Noise 
Vibration 
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The confined nature of the space often magnifies the consequences of these hazards.

Dropped Object Hazards
Dropped objects are often overlooked during confined space planning.
Workers may be exposed to tools, equipment, fasteners, or materials being used above them or
within restricted spaces where there is little opportunity to avoid impact.
Risk assessments should consider:

Overhead work activities 
Tool retention methods 
Material handling practices 
Work sequencing 
Exclusion zones 

Dropped object hazards should be assessed explicitly rather than treated as secondary
considerations.

Human Factors
Not all hazards are physical.
Human performance can significantly influence safety outcomes.
Examples include:

Fatigue 
Time pressure 
Complacency 
Inadequate supervision 
Communication failures 
Inexperience 
Overconfidence 

Many confined space incidents involve a combination of technical failures and human decision-
making factors.
A comprehensive risk assessment must consider both.

Understanding How Hazards Interact
One of the defining characteristics of confined spaces is that hazards rarely exist in isolation.
A ventilation system failure may increase atmospheric risk.
A restricted access point may complicate rescue.
Heat stress may reduce concentration and increase the likelihood of procedural errors.
This interaction between hazards can rapidly escalate risk.
Effective risk assessment considers not only individual hazards but also how those hazards
influence one another.
This systems-thinking approach is critical for understanding the true risk profile of confined space
work.
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Assessing Risk
Risk assessment involves evaluating both:

The likelihood of an unwanted event occurring. 
The potential consequences if it does occur. 

In confined spaces, consequence should receive particular attention.
Many confined space hazards have relatively low likelihood but extremely severe outcomes.
A worker may enter a space safely hundreds of times. However, if atmospheric controls fail once,
the result may be catastrophic.
Risk assessments should therefore avoid becoming focused solely on probability.
High-consequence hazards require robust controls regardless of how unlikely they may appear.

Verifying Controls
A common weakness in confined space management is assuming that controls are effective
without verification.
Examples include:

Assuming ventilation is working without measuring airflow. 
Assuming isolation is complete without testing for zero energy. 
Assuming atmospheric conditions are stable based on a single test. 
Assuming rescue equipment can be deployed without conducting practical checks. 

Controls should be validated before entry and monitored throughout the task.
The question should not be:
"What controls have we implemented?"
but rather:
"How do we know these controls are working?"

Verification is often the difference between compliance and effective risk management.

Dynamic Risk Assessment
Risk assessment does not end when the permit is signed.
Conditions can change throughout the work due to:

Weather 
Process conditions 
Equipment failure 
Task progression 
Personnel changes 

Workers and supervisors should continuously reassess conditions and remain alert to changing
hazards.
A dynamic risk assessment process encourages teams to:

Stop and reassess when conditions change. 
Question assumptions. 
Verify controls. 
Escalate concerns. 
Suspend work if uncertainty exists
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Confined space safety relies on continual observation and critical thinking.

Building Capability Through Risk Appreciation
The most effective risk assessments are not those with the longest forms.
They are the ones completed by people who genuinely understand the hazards and appreciate
the consequences of control failure.
When workers understand:

Why atmospheric testing matters. 
Why isolation is critical. 
Why rescue planning is necessary. 
Why permits exist. 

they are more likely to recognise developing risks and intervene before an incident occurs.
Capability grows from understanding, not administration.

WAHA Position
WAHA believes hazard identification and risk assessment are foundational elements of confined
space safety.
Effective risk assessment is not a paperwork exercise. It is a structured process of understanding
how hazards emerge, interact, and evolve throughout a task.
Organisations that consistently achieve positive safety outcomes are those that move beyond
compliance and develop a culture of critical thinking, verification, and risk appreciation.
Every confined space entry should begin with a simple but powerful question:
What could harm someone here, and how do we know our controls will prevent it?
By fostering this mindset, organisations build capability, strengthen decision-making, and
improve the likelihood that every worker returns home safely.

WAHA Key Principle
A risk assessment is not a document. It is a decision-making process that continues for
the entire duration of confined space work.
This principle would fit exceptionally well with the broader WAHA themes you've been developing
around gravity risk, risk perception, metacognition, human factors, and capability over
compliance. It begins differentiating WAHA's guidance from most regulator-produced confined
space material, which tends to focus heavily on procedural requirements rather than risk
understanding.
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