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Atmospheric Hazards and Monitoring in Confined Spaces

Managing the Risks You Cannot See

Confined space hazards are often associated with restricted access, difficult rescue conditions,
or hazardous work activities. Yet atmospheric hazards remain one of the leading causes of
serious injury and fatalities in confined spaces worldwide.

What makes atmospheric hazards particularly dangerous is their invisibility. Workers cannot
reliably see, smell, or feel many atmospheric contaminants before they become harmful. By the
time symptoms are recognised, a worker may already be impaired, incapacitated, or unable to
escape without assistance.

Understanding atmospheric hazards and implementing effective monitoring strategies are
therefore fundamental to confined space safety.

Atmospheric monitoring is not simply a regulatory requirement. It is one of the primary methods
by which organisations verify that conditions remain safe for entry and continued work.

Why Atmospheric Hazards Are Different

Many workplace hazards provide warning signs.

Workers can often see a moving machine, hear a vehicle approaching, or recognise an unstable
structure.

Atmospheric hazards behave differently.

They may:
« Accumulate without warning.
« Change rapidly.
« Be colourless and odourless.
« Affect judgement before physical symptoms become obvious.
« Incapacitate workers before they can self-rescue.

The absence of visible danger often contributes to complacency and underestimation of risk.
Atmospheric hazards demand a level of respect and verification that cannot be based on
assumptions or previous experience alone.

Understanding the Four Atmospheric Risk Categories
Atmospheric hazards generally fall into four broad categories.

Oxygen Deficiency

Oxygen is essential for life, yet oxygen-deficient atmospheres remain one of the most common
causes of confined space fatalities.
Oxygen depletion may occur through:
« Oxidation and corrosion processes.
Biological activity.
Chemical reactions.
Combustion.
Displacement by other gases.
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As oxygen levels decrease, workers may experience:
« Reduced concentration.
« Impaired judgement.
» Fatigue.
« Dizziness.
 Loss of coordination.
« Loss of consciousness.

One of the greatest dangers is that workers often do not recognise their own impairment.
A worker affected by oxygen deficiency may be physically incapable of self-rescue while
believing they remain capable of functioning normally.

Oxygen Enrichment
While less common, oxygen-enriched atmospheres create significant fire and explosion risks.

Enrichment may occur through:
« Leaking oxygen systems.
« Welding operations.
« Medical gas systems.
« Improper use of compressed oxygen.

In oxygen-enriched environments:
« Materials ignite more easily.
« Fires burn more intensely.
« Ignition sources that would normally be considered low risk may become significant hazards.

Oxygen enrichment should never be considered harmless simply because oxygen itself is not
toxic.

Toxic Atmospheres

Toxic gases, vapours, fumes, and airborne contaminants may be present due to:
« Product residues.
» Biological decomposition.
« Chemical reactions.
« Process contamination.
« Maintenance activities.
« Hot work operations.

Common examples include:
« Hydrogen sulphide (H,S)
« Carbon monoxide (CO)
« Carbon dioxide (CO,)
« Solvent vapours
« Ammonia
« Chlorine
« Welding fumes

The effects of toxic contaminants depend on:
« Concentration.
« Duration of exposure.
« Individual susceptibility.
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« Combined exposure to multiple contaminants.
Many toxic atmospheres provide little warning before causing serious harm.

Flammable and Explosive Atmospheres

Confined spaces may accumulate combustible gases, vapours, mists, or dusts capable of igniting
under suitable conditions.

Potential sources include:
« Hydrocarbon residues.
« Solvents.

« Methane.

« Hydrogen.

« Combustible dusts.
« Process chemicals.

Potential ignition sources may include:
« Hot work.

Static electricity.

Electrical equipment.

Friction.

« Mechanical sparks.

The confined nature of these spaces can amplify explosion effects, increasing the likelihood of
catastrophic outcomes.

Atmospheric Conditions Can Change

One of the most dangerous assumptions in confined space work is that atmospheric conditions
remain stable after initial testing.

Conditions can change due to:
 Ventilation failure.

« Product disturbance.
Cleaning activities.
Welding and cutting.
Temperature changes.
Process leakage.

Material movement.

A space that is safe at the beginning of a shift may become hazardous hours, or even minutes,
later.

This is why atmospheric monitoring should be viewed as an ongoing process rather than a single
event.

Monitoring Is Verification

Gas testing is often described as a control measure.
In reality, atmospheric monitoring is primarily a method of verification.
Monitoring does not make the atmosphere safe.

It confirms whether the controls implemented to maintain a safe atmosphere are functioning as
intended.
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For example:
« Ventilation controls atmospheric conditions.
« Monitoring verifies ventilation effectiveness.
« |solation prevents contamination.
« Monitoring verifies isolation effectiveness.
« Purging removes hazardous gases.
« Monitoring verifies purge effectiveness.

Understanding this distinction helps organisations avoid placing excessive confidence in
monitoring equipment alone.

Pre-Entry Testing
Before entry occurs, atmospheric testing should confirm that conditions are suitable for work.

Testing should consider:
« Oxygen concentration.
« Flammable atmospheres.
« Toxic contaminants.
« Potential stratification of gases.
« Areas remote from the entry point.

Sampling should be representative of the space as a whole.

This may require testing at multiple levels because gases can accumulate differently depending
on their density relative to air.

Testing only at the entry point may provide an incomplete understanding of actual conditions.

Continuous Monitoring

Many confined space incidents occur after safe conditions have been confirmed initially.
For this reason, continuous monitoring is often essential.

Continuous monitoring provides:
« Early warning of changing conditions.
« Confirmation that controls remain effective.
 Increased confidence for workers and supervisors.
« Improved decision-making during changing work conditions.

Continuous monitoring is particularly important when:
« Hot work is being performed.
« Ventilation is relied upon as a primary control.
« Hazardous substances are present.
« Conditions are known to fluctuate.

Limitations of Monitoring Equipment
Monitoring equipment is a critical safety tool, but it is not infallible.

Common limitations include:
« Calibration drift.
« Sensor poisoning.
« |ncorrect sensor selection.
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« Sampling errors.
« Poor maintenance.
« Environmental influences.

Workers should understand:
« What their instruments can detect.
« What their instruments cannot detect.
« Alarm settings.
« Response requirements.
« Equipment limitations.

Overconfidence in monitoring technology can create a false sense of security.
Competence remains essential.

Human Factors and Atmospheric Risk
Atmospheric hazards present a unique human factors challenge.

Because many atmospheric contaminants cannot be detected by human senses, workers may
begin to rely on assumptions such as:

« "It was fine yesterday."

« "The detector hasn't alarmed before."

« "We've entered this space many times."

These assumptions can gradually erode vigilance and increase exposure to risk.

Effective organisations actively reinforce the message that atmospheric conditions must be
verified—not assumed.

Every entry is a new entry.

Every atmosphere must be assessed on its own merits.

Atmospheric Monitoring Within the System of Work
Atmospheric monitoring should not be viewed as a standalone activity.

It forms part of a broader confined space management system that includes:
« Hazard identification.

Isolation.

Ventilation.

Permit-to-work processes.

Supervision.

Emergency response.

« Rescue planning.

Monitoring provides critical information, but information only improves safety when it influences
decisions and actions.

The objective is not simply to collect readings.

The objective is to use those readings to maintain safe conditions throughout the task.
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WAHA Position

WAHA believes atmospheric hazards represent some of the most significant and least forgiving
risks encountered in confined space work.

Because these hazards are often invisible and capable of incapacitating workers rapidly,
organisations must adopt a disciplined approach based on verification rather than assumption.
Atmospheric monitoring is not merely a compliance requirement. It is an essential method of
confirming that risk controls remain effective and that workers can continue operating safely.

Safe confined space work requires continual assessment, continual verification, and continual
respect for hazards that may not be immediately apparent.

WAHA Key Principle

You cannot manage an atmosphere you do not understand, and you cannot trust an
atmosphere you have not verified.

This principle fits strongly with WAHA's broader themes of risk appreciation, human performance,
and capability development. It also creates a natural lead-in to the next paper in the series:
Isolation and Control of Hazardous Energy, because many atmospheric incidents originate
from failures in isolation, contamination control, or process management rather than atmospheric
conditions alone.

WHILST ALL CARE HAS BEEN TAKEN TO PREPARE INFORMATION THAT IS FACTUAL AND IN ALIGNMENT

WITH ALL FEDERAL, STATE AND TERRITORY LEGISLATIVE REQUIREMENTS, THIS DOCUMENT SHOULD NOT BE
RELIED ON SOLELY AS A PRESCRIPTIVE GUIDELINE. ALL ERROR AND OMISSION ARE EXCEPTED.
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TECHNICAL GUIDANCE DOCUMENTS ARE ISSUED BY THE
WAHA TO PROVIDED SPECIFIC ADVICE ABOUT SELECTED
TOPICS THAT HAVE BECOME IMPORTANT FOR MEMBERS AND

THE PUBLIC. BULLETINS ARE ISSUED ON A NEEDS BASIS, AND
ARE REVIEWED FOR CONTENT AND RELEVANCE OVER TIME.
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