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1.1 Introduction 
 
This course is based on the unit of competency MSMWHS217 Gas Test 
Atmospheres. 
 
You will learn about: 
 

 Preparing for gas testing. 
 

 Testing gas. 
 

 Maintaining equipment. 
 
 
 
1.1.1 Gas Testing Safety Information 
 
Your organisation will have access to, and will have applied, the relevant safety information in order to keep all people 
safe in all operational situations. 

 
Relevant safety information can come from: 
 

 Legislation. 
 

 Australian standards. 
 

 Manufacturer’s specifications and instructions. 
 

 Organisational procedures and policies. 
 

 
 
1.1.1.1 Organisational Procedures and Policies 
 
Organisational procedures and policies that support safety could include: 
 

 Work permit systems. 
 

 Safety, hazards and hazard control. 
 

 Incident, fire and accident. 
 

 PPE. 
 

 Organisation standard operating procedures (SOPs). 
 
Prior to conducting gas testing, ensure that you are familiar with all safety requirements and procedures that apply to the 
task. 
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Review Questions 
 

1.  List 5 organisational procedures or policies that support safety.  

 
1. 
 
 
 
2. 
 
 
 
3. 
 
 
 
4. 
 
 
 
5. 
 
 
 
 
 
 
 

1.2 Determine Atmosphere to be Tested 
 
Atmospheric readings are taken when it is suspected that atmospheric conditions may incapacitate or injure a person, or 
when exposure to the atmosphere may lead to illness or death. 

 
These conditions may develop in areas including: 
 

 Confined spaces. 
 

 Enclosed and partially enclosed spaces. 
 

 Hot work areas. 
 

 Storage tanks, silos, pits, pipes, shafts, ducts, transport vehicles and ships. 
 

 Open areas. 
 
 
If there is any doubt about the safe completion of tasks and activities due to 
atmospheric conditions, it is necessary to test for: 
 

 Oxygen content. 
 

 Airborne concentration of flammable contaminants. 
 

 Airborne concentration of potentially harmful contaminants (e.g. hydrogen 
sulphide, carbon monoxide and methylene chloride). 

 
Testing the atmosphere for gases is a routine part of the risk management process. Testing needs to be carried out by a 
competent person using a suitable, correctly calibrated gas detector. 



 

MSMWHS217 Gas Test Atmospheres 
Learner Guide 

Page 7 

1.2.1 Testing and Work Permits 
 
Entry to some areas is determined and monitored through the use of work permits. 
The issuing of and complying with work permits can involve testing the spaces and 
atmospheres to be worked in. 
 
If you are responsible for the issuing of work permits it may be necessary to 
conduct atmospheric testing. The results may be used to determine: 
 

 The type of permit required. 
 

 PPE requirements, e.g. breathing apparatus, masks. 
 

 The requirements for atmosphere testing to be carried out as part of the 
permitted work. 

 
A work permit will list the required atmospheric testing which may include testing 
prior to starting work, testing to monitor the atmosphere during work and/or testing 
at the completion of work activities. 
 
 
 
1.2.2 Hazardous Atmospheres 
 
Some of the hazardous atmospheres that must be tested to ensure safe levels are: 
 

Atmosphere Type Description 

Combustible/Flammable 
Atmospheres 

Combustible or flammable atmospheres are those that contain enough 
flammable gases and oxygen to support a fire or cause an explosion. 

Toxic Atmospheres Toxic atmospheres are those where any substances are present in high 
enough concentrations to cause illness, injury or death. 

Irritant/Corrosive 
Atmospheres 

Irritant or corrosive atmospheres are either primary or secondary. 
 Primary irritants have limited effects on the entire system or body. 
 A secondary irritant atmosphere could have systemic effects on 

the body. 

Asphyxiating 
Atmospheres 

Asphyxiating atmospheres are where oxygen is below concentration levels 
capable of supporting life (oxygen levels between 19.5% and 23.5% are 
considered safe). 

 
 
1.2.2.1 Explosive Range 
 
The Explosive Range is the range of concentrations where a substance may be explosive. 
 

Different substances will need concentration levels in a determined range to become 
explosive. If the level is higher than the designated range, referred to as the Upper 
Explosive Limit (UEL), or lower than the designated range, the Lower Explosive Limit 
(LEL), the explosive range has been breached. 
 
Upper Explosive Limit (UEL) 
The UEL is the concentration of flammable gas or vapour in the air, above which an 
explosive atmosphere does not form. 
 
Lower Explosive Limit (LEL) 
The LEL is the concentration of a flammable gas or vapour in air below which the 
propagation or spreading of a flame does not occur on contact with an ignition 
source (spark, open flame). 
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The relationships between the UEL, LEL and Explosive Range is shown in the diagram below: 
 

 
 
 
Review Questions 
 

2.  What are 3 areas when atmospheric conditions may require testing?  

 
1. 
 
 
 
 
2. 
 
 
 
 
3. 
 

 

3.  What are 4 types of hazardous atmospheres?  

 
1. 
 
 
 
 
2. 
 
 
 
 
3. 
 
 
 
 
4. 
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4.  What is the Upper Explosive Limit?  

 

 
 
 

1.3 Select and Calibrate Equipment 
 

Once you have determined the need for atmospheric testing and monitoring, it is 
essential to select the correct equipment to measure the possible contaminants. 
 
When selecting the equipment, you should refer to documents such as: 
 

 Policies and procedures for organisational requirements. 
 

 Surveys or geological data to determine the possible contaminants. 
 

 Legislative or regulatory requirements. 
 
 

 
You may also need to consult with relevant personnel such as: 
 

 Safety officers. 
 

 Team members. 
 

 Other designated personnel. 
 
Always select the equipment that is going to be most effective in the conditions. 
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1.3.1 Testing and Monitoring Equipment 
 
Testing and monitoring equipment will vary depending upon the suspected substances and contaminants in the 
atmosphere. 
 
The equipment that you select and use may include: 
 

 
 
The detectors to be used will depend upon the resources within your organisation. 
 
Some of the detectors will be fixed or fitted to high-risk locations while other detectors will be portable. Portability allows 
the equipment to be taken to areas of need. 
 
Each site should have a combination of fixed and portable detection equipment that allows them to best manage the 
testing requirements for their individual environmental conditions. 
 
 
 
1.3.1.1 Radiation Detectors 
 
Radiation detectors are used to detect and measure radiation.  
 
Detectors range from small devices attached to clothing, used by every member of the 
team, through to larger pieces of equipment that register and monitor the amount of 
environmental radiation present. 
 
The type of radiation detector used will depend on your organisation, and the availability of 
trained personnel capable of using the equipment and interpreting the results. 
 
 
 
1.3.1.2 Sampling Tubes and Pumps 
 
Sampling tubes and pumps are used to extract samples of the atmosphere for monitoring 
and testing. 
 
Maintenance of sampling tubes and pumps should be conducted in line with the 
manufacturer’s specifications to avoid cross contamination. 



 

MSMWHS217 Gas Test Atmospheres 
Learner Guide 

Page 11 

1.3.1.3 Oxygen Level Meters 
 

In order to maintain a breathable atmosphere, oxygen should be between 19.5% and 
23.5%. 
 
A reading of 23.5% or higher means an increased risk of fire or explosion (referred to as 
oxygen enrichment). 
 
A reading lower than 19.5% increases the risk of oxygen deprivation. 
 

 
 
1.3.1.4 Carbon Monoxide Detectors 
 

Carbon monoxide needs to be monitored closely as it is odourless, colourless and tasteless, 
but is poisonous. 
 
Most multi-gas detectors detect carbon monoxide. However, your organisation may use a 
specific carbon monoxide detector. 
 
 

 
 
 
1.3.1.5 Combustible Gas Detectors 
 
Combustible gas detectors can be single gas detectors or multi-gas detectors. 
 
Many groups are moving to multi-gas detectors to limit the amount of equipment that needs to be carried and used. 
 

 
 
 
 
1.3.2 Calibrate Equipment 
 
The equipment used will need to be calibrated according to the manufacturer’s specifications. 
 
Instructions for calibration must be specific to the equipment being used. You 
should consult the operator’s manuals for instructions on calibrating the specific 
equipment that you are using. 
 
The frequency of calibration depends on the reasons for conducting the testing and 
how often the equipment is used. If the readings are required for court purposes 
you may need to calibrate the equipment both before and after use. Alternatively, if 
you only use the equipment occasionally you might only need to calibrate it before 
each use. 
 
Your organisation’s procedures should detail the required frequency of calibration. 
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1.3.2.1 Function Tests 
 
Function (or bump) tests are a simple check where a test gas is used to trigger the 
alarm mode and demonstrate overall operation of the equipment. It is a good idea 
to conduct these tests every day the equipment is used. 
 
Information on how to complete these should be included in your organisation’s 
procedures or the manufacturer’s specifications. 
 
 
 
 
 
Review Questions 
 

5.  What 3 types of documents should you refer to when selecting the correct equipment to 
measure possible atmospheric contaminants?  

 
1. 
 
 
 
2. 
 
 
 
3. 
 
 
 
 
 

6.  What are radiation detectors used for?  

 

 

7.  What are sampling tubes and pumps used for?  
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8.  What percentage of oxygen is required in the atmosphere for it to be breathable?  

 

 

9.  Why do carbon monoxide detectors need to be monitored closely?  

 

 

10.  Why are many groups using multi-gas detectors for detecting combustible gas?  

 

 

11.  What must instructions for the calibration of testing equipment be specific to?  
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1.4 Determine a Testing Regime 
 
Testing regimes are used to ensure the correct readings are taken in the correct order and at the correct intervals. 
Workplace policies and procedures or task instructions should provide details of the required testing regime and sampling 
pattern. 

 
Testing regimes and sampling patterns are determined by a combination of 
the following: 
 

 Testing equipment requirements. 
 

 Legislative and regulatory requirements. 
 

 Codes of practice, Australian standards and organisational policies 
and procedures. 

 
 Types of contaminants found or expected. 

 
 Activities and tasks being undertaken. 

 
 Other site-specific factors. 

 
Sampling patterns are used to determine the locations where testing should occur. 
 
In some cases, sampling patterns will be pre-determined by the location of fixed or fitted testing equipment. In other 
situations it will be determined by a combination of factors such as: 
 

 
 
Testing regimes and sampling patterns should be used to ensure tests are done in a timely manner and in the correct 
locations.  
 
Always remember, be prepared to undertake additional testing outside of the sampling pattern and testing regime if you 
feel it is the safest option. 
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