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29 CFR 1910.146

Understanding Confined Spaces
What is a Confined Space?

OSHA defines a confined space as a work area that meets the following criteria:

1. Large enough for an employee to enter and perform work: The space should allow full-
body entry for tasks.

2. Limited or restricted means for entry or exit: This could include tanks, silos, vaults, or
pits.

3. Not designed for continuous occupancy: The space is not intended for regular or
prolonged use by workers.
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Examples of confined spaces include storage tanks, pipelines, manholes, boilers, and crawl
spaces.

Permit-Required Confined Spaces (PRCS)

A subset of confined spaces, known as permit-required confined spaces, poses additional risks.
These spaces meet one or more of the following conditions:

Employers must identify and label PRCS areas clearly, often using warning signs.

Key OSHA Requirements for Confined Spaces
1. Worksite Evaluation
Employers are required to evaluate the worksite to identify confined spaces. If a confined space
is determined to be permit-required, it must be documented and labeled appropriately.

2. Hazard Assessment

Once a confined space is identified, employers must:

3. Permit System

Before entering a PRCS, a written permit must be issued. The permit system ensures:

Permits must be signed by the entry supervisor and displayed at the entry point.

1. Contains or has the potential to contain a hazardous atmosphere: This could include
gases like hydrogen sulfide or insufficient oxygen levels.

2. Contains material with the potential to engulf an entrant: Loose solids like grain or
sand can pose this threat.

3. Internal configurations that could trap or asphyxiate: Narrow or inward-sloping walls
can lead to entrapment.

4. Other recognized safety or health hazards: This could include electrical, chemical, or
biological risks.

Conduct a thorough hazard assessment.
Identify physical and atmospheric hazards.
Develop strategies to mitigate risks.

A detailed plan for the task.
Identification of hazards and measures to control them.
A list of authorized personnel.



4. Training

Proper training is crucial for all employees involved in confined space work. OSHA mandates
training for:

Training should cover:

5. Atmospheric Testing

Atmospheric hazards are a major concern in confined spaces. OSHA requires:

Testing equipment, such as gas detectors, must be properly calibrated and maintained.

6. Ventilation

Ventilation systems must be used to:

Mechanical ventilation is often required for PRCS, especially in spaces with poor natural airflow.

7. Emergency and Rescue Plans

Employers must develop a comprehensive rescue plan. Key elements include:

Authorized entrants: Workers entering the space.
Attendants: Personnel monitoring the entrants from outside.
Entry supervisors: Individuals responsible for overseeing operations.

Hazard recognition.
Emergency procedures.
Use of personal protective equipment (PPE).
Communication protocols.

Testing for oxygen levels (19.5%–23.5% is considered safe).
Monitoring for flammable gases and toxic substances.
Continuous or periodic testing during operations.

Remove or dilute hazardous atmospheres.
Provide a steady supply of fresh air.

Non-entry rescue procedures: Use of retrieval systems like harnesses and lifelines.
Entry rescue teams: Properly trained and equipped personnel must be on standby.
Collaboration with local emergency services if in-house rescue capabilities are
unavailable.



8. Personal Protective Equipment (PPE)

PPE must be provided and properly maintained, including:

Common Hazards in Confined Spaces

Confined Space Air Monitoring Requirements
OSHA mandates air quality testing for confined spaces. Key requirements include:

Parameter Safe Range/Level

Oxygen 19.5%–23.5%

Flammable Gases Less than 10% of the Lower Explosive Limit (LEL).

Toxic Substances Below permissible exposure limits (e.g., CO: <35 ppm).

Best Practices for Compliance

Respirators for hazardous atmospheres.
Hard hats, gloves, and protective clothing for physical risks.
Fall protection equipment.

1. Oxygen Deficiency
Oxygen levels below 19.5% can cause dizziness, unconsciousness, or death.
Causes include chemical reactions or displacement by other gases.

2. Toxic Atmospheres
Exposure to toxic gases like carbon monoxide or hydrogen sulfide can occur.
Long-term exposure to even low levels of toxic substances can result in severe health
conditions.

3. Physical Hazards
Moving machinery, sharp edges, or extreme temperatures pose additional risks.

4. Engulfment Hazards
Loose materials like grain or soil can cause suffocation.

5. Fire and Explosion Risks
Flammable gases or vapors combined with an ignition source can lead to
catastrophic events.

1. Regular Inspections



Confined Space Monitoring Equipment
Effective monitoring relies on high-quality devices, such as:

Equipment Function

Multi-Gas Detectors Measure oxygen, flammable gases, and toxics.

Ventilation Systems Ensure air circulation.

Alarms and Alerts Notify workers of dangerous conditions.

FAQ
1. What is Confined Space Monitoring?

Confined space monitoring involves continuously assessing the conditions inside confined
spaces to ensure worker safety. This process includes:

Confined space monitoring is crucial for preventing accidents and enabling prompt response to
emergencies.

2. What are the 3 Criteria for Something to Be Considered a
Confined Space?

Confined spaces should be inspected regularly to identify and address any new
hazards.

2. Technology Integration
Use modern monitoring systems for real-time atmospheric testing and
communication.

3. Worker Involvement
Encourage employees to report hazards and participate in safety training.

4. Record-Keeping
Maintain detailed records of training, inspections, and permits.

5. Third-Party Audits
Periodic audits by external safety experts can ensure compliance and identify areas
for improvement.

Atmospheric Testing: Monitoring for oxygen levels, toxic gases, and flammable vapors.
Visual Surveillance: Observing workers in the space to detect hazards or emergencies.
Real-Time Alerts: Using devices that signal dangerous conditions.



For a space to qualify as a confined space under OSHA standards, it must meet the following
criteria:

Criterion Description

Large Enough to 
Enter

The space must allow full-body entry for workers to perform tasks.

Limited Entry/Exit Restricted access through narrow openings like manholes or 
hatchways.

Not for Continuous 
Use

The space is not designed for regular or prolonged occupancy.

3. Permit vs Non-Permit Confined Spaces
Confined spaces are categorized into two types based on risk:

Type Definition

Permit-Required 
Spaces

Contain hazards like toxic atmospheres, engulfment risks, or 
configurations leading to entrapment.

Non-Permit Spaces Do not present significant hazards and require minimal precautions.

Employers must document confined spaces and ensure proper controls for permit-required
spaces.

4. Examples of Confined Spaces

Confined spaces are found across various industries:

5. What Should Not Be Used in a Confined Space?

6. OSHA Confined Space Requirements

Agriculture: Grain silos, manure pits.
Manufacturing: Storage tanks, boilers.
Construction: Trenches, crawl spaces.
Brewing/Beverage: Fermentation tanks, vats.

Gasoline-Powered Tools: Risk of carbon monoxide buildup.
Ignition Sources: Open flames near flammable gases.
Unapproved Respirators: Non-compliant equipment can endanger workers.



Under OSHA’s 29 CFR 1910.146, employers must:

7. What is the OSHA Standard for a Confined Space?
The OSHA standard for confined spaces is 29 CFR 1910.146. This regulation outlines:

8. OSHA Confined Space Air Monitoring Requirements

Air monitoring devices must:

9. What are OSHA Quick Cards?

OSHA Quick Cards are concise, portable reference materials summarizing key safety topics,
including confined spaces. They cover:

10. OSHA Regulatory and Recommended Limits
OSHA sets permissible exposure limits (PELs) for workplace contaminants. Common limits
include:

Substance OSHA PEL NIOSH Recommended Limit

Carbon Monoxide 50 ppm 35 ppm

Hydrogen Sulfide 10 ppm 10 ppm

1. Identify Confined Spaces: Label and document all confined spaces.
2. Conduct Hazard Assessments: Evaluate atmospheric and physical risks.
3. Train Workers: Ensure personnel understand risks and procedures.
4. Develop Rescue Plans: Prepare for emergencies with trained teams and retrieval

systems.

Definitions of confined spaces and hazards.
Employer responsibilities for permits, training, and equipment.
Rescue requirements.

Detect oxygen, flammable gases, and toxic substances.
Provide continuous readings or periodic tests during operations.
Be calibrated regularly to ensure accuracy.

Definitions and examples.
Hazard recognition.
Entry and rescue protocols.



Substance OSHA PEL NIOSH Recommended Limit

Oxygen Levels 19.5%–23.5% 19.5%–23.5%

11. Why Are OSHA Confined Space Standards and Training
Important?

Compliance and training reduce the risk of injuries and fatalities by:

12. Atmospheric Monitoring in Confined Spaces

Continuous atmospheric monitoring detects changes in oxygen levels, flammable gases, and
toxic vapors. Modern devices often integrate alarms to warn workers of dangerous conditions
immediately.

13. What Are the Main Hazards to Agricultural Workers in
Confined Spaces?

14. What Are the Main Hazards to Brewers or Beverage Workers
in Confined Spaces?

Conclusion
Confined spaces present unique challenges that require a proactive and comprehensive
approach to safety. OSHA’s requirements under 29 CFR 1910.146 provide a robust framework
for mitigating risks and protecting workers. By prioritizing hazard assessment, training, proper
equipment, and rescue planning, employers can foster a safer work environment and avoid
costly penalties. Adherence to these standards is not just a regulatory obligation—it is a moral
imperative to ensure every worker returns home safely.

Enhancing hazard recognition.
Ensuring proper use of equipment.
Preparing workers for emergencies.

Engulfment: Grain or feed entrapment.
Toxic Atmospheres: Ammonia, methane buildup in silos or pits.
Oxygen Deficiency: Poor ventilation in storage facilities.

Carbon Dioxide Buildup: Released during fermentation.
Cleaning Chemicals: Exposure to caustic agents.
Slippery Surfaces: Risk of falls in tanks or vats.



Through continued education, technological advancements, and a commitment to best
practices, the risks associated with confined spaces can be effectively managed, paving the
way for a safer and more productive workplace.


