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Atmosphere of earth 

Composition Quantity

Nitrogen 78.09 %

Oxygen 20.95 %

Carbon dioxide 0.03 %

Argon 0.933 %

Hydrogen 0.00005 %

Neon 0.0018 %

SO2 1 ppm

CH4 2 ppm

Nitrous Oxide N2O4 0.02 ppm



• What is O2 Level?

• What are gases present in 

the air?

Atmosphere in confined space 

Comp. Quantity

Nitrogen 78.09 %

Oxygen 20.95 %

CO2 0.03 %

Argon 0.933 %

Hydrogen 0.00005 %

Neon 0.0018 %

SO2 1 ppm

CH4 2 ppm

Nitrous 

Oxide 

N2O4

0.02 ppm

Hazard



• atmosphere that may expose employees 
to the risk of death, incapacitation, 
impairment of ability to self-rescue, injury 
or acute illness from one or more of the 
following causes;

a) Oxygen content is below 19.5% above 23.5% 
by volume (at sea level)

b) Accumulation of flammable or explosive gas 
greater than 10% of its LEL.

c) Accumulation of toxic gas equal to or 
exceeding its permissible exposure limit (PEL); 
or 

d) Any other atmospheric condition that is 
immediately dangerous to life or health (IDLH)

Confined Space – Hazardous 
Atmosphere 

.



• An enclosed or partially enclosed space that is at 
atmospheric pressure during occupancy and is not 
intended or designed primarily as a place of work, and 

• Is liable at any time to –

o have an atmosphere which contains 
potentially harmful levels of 
contaminants; 

o have an oxygen deficiency or excess; 
or

o cause engulfment; and 
• could have restricted means for entry and exit. 

Confined Space – ICOP CS

.



Atmospheric monitoring in 

confined space

Objectives of atmospheric monitoring

1. Evaluation of the hazards of the permit space ,and 

2. Verification of acceptable conditions exist for 

entry into that space.



• The atmosphere within a confined space must be 

tested using equipment that is designed to detect 

the chemicals that may be present at levels that 

are well below the defined exposure limits.

Evaluation testing  



1. Determine what chemical hazards are or 

may become present in the space’s 

atmosphere.

2. Identify what steps must be followed and 

what conditions must be met to ensure that 

atmospheric conditions are safe for a 

worker

Evaluation testing  



1. Verification testing is done to make sure 

that the chemical hazards that may be 

present are below the levels necessary for 

safe entry.

2. Meet the conditions identified on the 

permit. Test the atmosphere in the following 

order: 

I. for oxygen, 

II. for combustible gases, and 

III. for toxic gases and vapors.

Verification testing  



1. Pre-entry test
o Recommend done remotely

o Sample priority-

① Oxygen; 

 Ensure proper O2 levels are present

② Flammable/combustible chemical; 

and

 Ensure that combustible gases are not 

present

③ Toxic chemical

 Ensure that toxic gases are below PEL

Procedure for atmospheric testing



2. Sample in layers
o Every 4 feet (1.22 meter) in the direction of travel

o Different chemical stratify

3. Take samples at the top, middle, and 

bottom to locate varying concentrations of 

gases and vapors. 
o Highly concentrated gases can accumulate at the top or bottom of a 

confined space depending on whether they are less or more dense 

than air.

4. Retesting the space during entry or before 

re-entry

Procedure for atmospheric testing



• Chemical can stratify 

according to their 

vapor density

• Strata changes with 

environmental 

conditions

• Temperature

• Pressure

Chemical Stratification



Test at various level



• Allow enough time for the air from the space to be
drawn into the equipment and for the sensor (or
other detection device) to react to the chemical if
it is present.

• “minimum response time” and it will be noted by
the manufacturer in the operator’s manual. Be
aware that you will need to add time to this
"minimum response time" if you have attached
hosing or a probe extension to the inlet. The
additional time is needed to allow the air from the
different depths of the space to be pulled into the
equipment inlet.

Duration of testing  



1. Not knowing standard and recommendations

2. Using your own senses

3. Disregarding important training

4. Not implementing a gas monitor maintenance
program

5. Not knowing which toxic gas may be present

6. Not performing a pre-entry test

7. Considering the confined space safe after pre-
entry testing

8. Not assigning an Standby Person.

9. Not having an emergency plan.

Common mistakes in confined 
space monitoring
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Occupational and environmental health is the public health and multidisciplinary approach

to the recognition, diagnosis, treatment, prevention, and control of disease, injuries, and

other adverse health conditions resulting from hazardous environmental exposures in the

workplace, the home, or the community. These are essential elements of public health

practice and the core course in Environmental Health in Masters of Public Health programs.

Thoroughly updated and expanded upon, the sixth edition of Occupational and

Environmental Health provides comprehensive coverage and a clear understanding of

occupational and environmental health and its relationships to public health, environmental

science, and governmental policy. New chapters include Toxicology, Risk Communication,

Health Equity and Social Justice, Occupational and Environmental Health Surveillance,

Food Safety, Protecting Disaster Rescue and Recovery Workers, Implementing Programs

and Policies for a Healthy Workforce, and Addressing the Built Environment and Health.

The authors also expand on chapters included in previous chapters, and the book features

practical case studies, numerous tables, graphs, and photos, and annotated bibliographies.

Reviews for previous editions:

"This text goes a long way in meeting the need for a brief overview of the entire field. The

quality of writing is in general excellent, and this is a physically attractive book. Chapters are

concise and to the point. The use of illustrative cases in many of the chapters is a definite

plus. This an excellent book and a mainstay for introductory courses in the field."--The

American Journal of Industrial Medicine

"It achieves a good blend of practical application, together with the elements of the

supporting sciences, such as toxicology and epidemiology, as well the social context. It is a

useful text to inform and support day-to-day practice, to educate students, and to help with

examinations. If I had not received a reviewer's copy, i would have bought the book out of

my own pocket."--Occupational and Environmental Medicine

"The book is geared primarily to medical personnel and professionals, but it contains many

chapters that would be of use to nearly everyone. It is a delight to read."--Journal of
Community Health

Occupational and Environmental Health: Recognizing and 
Preventing Disease and Injury

Issue 08, Volume 12, 2019
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