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Designing for Safe Entry, Safe Work and Safe Rescue

Moving Beyond Compliance to Prevention Through Design

Confined space incidents continue to occur despite extensive regulations, training requirements,
and permit systems. While procedural controls remain essential, many incidents can be traced
back to a more fundamental issue: the confined space itself was never designed to support safe
access, safe work, or safe rescue.

Too often, organisations focus on managing the risks associated with confined space entry after
assets have been built. Access points are too small, retrieval systems are difficult to install,
atmospheric monitoring is challenging, and rescue arrangements become complex exercises in
overcoming design limitations.

The most effective confined space risk control is not a better permit. It is eliminating or reducing
the need for entry through thoughtful design.

WAHA advocates for a Prevention Through Design approach that considers worker safety
throughout the lifecycle of an asset, from concept and procurement through to operation,
maintenance, inspection, and eventual decommissioning.

The Hierarchy Begins at the Design Stage

The hierarchy of controls is often applied only when work is planned. However, the greatest
opportunity for risk reduction exists much earlier.

Before asking:

"How can workers enter this space safely?"
designers and asset owners should ask:

"Why do workers need to enter this space at all?"

Examples include:
« Installing remote monitoring systems.
« Designing clean-in-place systems.
« Incorporating automated inspection technologies.
» Relocating valves and controls externally.
« Using removable components that can be serviced outside the confined space.

Where entry cannot be eliminated, the design should actively support safe access and rescue.

Designing for Safe Access and Egress

One of the most common failures identified during confined space planning is discovering that
access arrangements are inadequate for the work required.

Access openings may appear suitable during construction but prove problematic when workers
need to enter wearing:
« Fall protection equipment
Respiratory protection
Chemical protective clothing
Rescue harnesses
Communications equipment

Similarly, openings that allow entry may not permit efficient casualty retrieval during an
emergency.
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Design considerations should include:

Entry Dimensions
Openings should accommodate:
« The largest anticipated worker.
» Required PPE and equipment.
« Rescue packaging and retrieval systems.
« Potential casualty extraction.

Travel Pathways
Safe movement within the space should consider:
« Slip, trip and fall hazards.
« Obstructions.
« Lighting requirements.
« Restricted movement zones.
« Manual handling risks.

Vertical Access
Where ladders or vertical shafts are used, designers should consider:
« Climbing distances.
« Fall protection requirements.
» Rest platforms.
« Anchor point integration.
« Retrieval compatibility.

Access should not simply permit entry. It should facilitate safe work throughout the task.

Designing for Atmospheric Control

Atmospheric hazards remain one of the leading causes of confined space fatalities.
Many spaces rely on temporary ventilation systems introduced immediately before entry.
However, this approach often assumes that atmospheric conditions remain stable.

As highlighted in many incident investigations, atmospheric conditions can change rapidly due to:
» Process contamination.
« Product residues.
« Welding or cutting activities.
« Ventilation failures.
« Material disturbance.

Design improvements may include:
« Permanent ventilation provisions.
« Dedicated purge points.
« Fixed gas monitoring systems.
« Sampling ports accessible from outside the space.
« Improved airflow pathways.

The objective is to make atmospheric verification easier, more reliable, and less dependent on
temporary arrangements.
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Designing for Rescue Before an Emergency Occurs
Rescue capability remains one of the weakest elements of many confined space systems.

A common assumption is that rescue can be solved operationally after construction is complete.
Unfortunately, many rescue limitations are embedded in the physical design of the asset itself.

Examples include:
« Access points too small for casualty retrieval.
« Insufficient clearance for tripod systems.
« No suitable anchor locations.
« Retrieval lines obstructed by internal structures.
« Complex travel paths that prevent rapid evacuation.

A rescue plan that cannot be physically executed is not a rescue plan.
Rescue requirements should therefore be considered during design by evaluating:

Retrieval Requirements

Can a worker be removed through the same access point under realistic conditions?
Anchorage Requirements

Are suitably rated attachment points available?

Equipment Compatibility

Can rescue systems be deployed effectively without modification or improvisation?
Emergency Access

Can responders safely reach the casualty without creating additional victims?

Rescue capability should be designed into the asset, not retrofitted around its limitations.

Managing Dropped Object Risks Through Design

Dropped objects are often overlooked during confined space planning despite their significant
potential to cause serious injury.

Confined spaces frequently involve:
« Work at different elevations.
« Maintenance activities above personnel.
» Tool use in restricted environments.
« Limited escape paths.

Design measures can include:
« Integrated tool tether anchor points.
Work platforms that minimise overhead exposure.
Equipment retention systems.
Improved lighting.
Dedicated storage locations within the workspace.

By addressing these hazards during design, organisations reduce reliance on administrative
controls and behavioural compliance.

Integrating Confined Space Safety Into the Broader System of Work
Confined space safety cannot be viewed in isolation.

Effective design considers how the confined space interacts with:
« Isolation systems.
« Permit-to-work processes.
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« Ventilation arrangements.

« Working at height requirements.

« Emergency response procedures.
« Maintenance schedules.

When these elements are considered together, organisations avoid creating hidden
dependencies that increase operational risk.

The result is a system that is inherently safer, easier to manage, and less vulnerable to human
error.

Human Factors Still Matter

Even the best-designed confined space can become hazardous if workers and supervisors lose
respect for the risks involved.

One of the recurring themes in confined space incidents is the gradual normalisation of risk.
Workers become familiar with a task, conditions appear unchanged, and entry begins to feel
routine.

This is precisely when critical controls can be overlooked.
Design should therefore support human performance by making safe actions easier and unsafe
actions more difficult.

This includes:
 Clear identification of hazards.
« Simple access arrangements.
« Easy verification of controls.
« Reliable monitoring systems.
« Practical rescue provisions.

Good design recognises that people are fallible and builds resilience into the system.

WAHA Position

WAHA believes confined space safety should not begin with a permit or rescue plan. It should
begin at the design stage.

Assets that are designed for safe entry, safe work, and safe rescue reduce reliance on
administrative controls, minimise exposure to risk, and improve the likelihood that workers return
home safely after every task.

The most effective confined space entry is the one that has been eliminated. Where entry
remains necessary, safety should be engineered into the asset, verified through planning, and
supported by competent people operating within an integrated system of work.

Designing for safe entry is not simply a compliance obligation. It is a demonstration of
organisational commitment to preventing harm before work begins.

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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