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RISK ASSESSMENT OF CHEMICAL SUBSTANCES by BAND – #6 Gases under pressure
Safety, Health and Welfare at Work (Chemical Agents) Regulations 2001 - Regulation 4

	Hazard Class/Band

Potential Hazard Statements 
Pictogram and Signal Word 
CATEGORIES OF GASES UNDER PRESSURE
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Warning
Gases under pressure
H280 Contains gas under pressure; may explode if heated
Liquefied gases
H280 - Contains gas under pressure; may explode if heated
Refrigerated gases
H281 - Contains refrigerated gas; may cause cryogenic burns or injury
Dissolved gases
H280 - Contains gas under pressure; may explode if heated
The specific Gases under pressure used in this Unit and dealt with in this banded chemical agent risk assessment are listed in the Units chemical substances inventory. Those Gases under pressure that are not appropriate for inclusion in this banded chemical agent risk assessment must have an individual Chemical Agent Risk Assessment completed for their particular risks (see Exclusions below).


	Exclusions from this banded Risk assessment: Substances with a H220 Extremely flammable gas rating are not covered by this banded RA as they have this risk in addition to the compression factor.  Substances with a H300, H310 or H330 (Fatal if Swallowed/contact with skin/inhaled) are also not covered as their severe toxicity needs to be considered in tandem with the compression risk.  All carcinogens mutagens and reproductive toxins are specifically excluded.
Lab environments (number of cylinders per lab) covered by this Risk assessment: A standard He (146 cmx23 cm) cylinder at 300 bar on venting to the lab will reduce the %oxygen to 18% in a 90 m3 lab (though not uniformly).  A similar size N2 cylinder at 230 bar would have the same effect in a room of 70 m3.  In rooms with no air handling (fume cupboard) a minimum of 70m3 per cylinder is required.  In rooms with fume cupboards, a standard 1m wide fume cupboard in good working order will remove 15m3 per minute thus effectively increasing the volume of the room by this amount.  Thus this banded assessment will apply if the adjusted volume of the room (volume of room in m3 + number of fume cupboards x 15 m3) is equal to or greater than the number of cylinders x 70 m3.  If this is not satisfied a separate risk assessment is required.  For smaller cylinders a similar calculation can be conducted.


	Name and Status of the Assessor:                                                                      Date:


	Known or Expected Hazards Associated with this band of Chemical Agents (refer to SDS (Section 2) for specific details):
Contains gas under pressure; may explode if heated (H280)     
Contains refrigerated gas; may cause cryogenic burns or injury (H281)      
There are a number of risks associated with gases under pressure, which can roughly be grouped in two main categories: mechanical risks and risks from contents of the cylinder.  The mechanical risks include explosive venting fire and manual handling injury.  A general indication of risks from the contents of the cylinder is given below (1-3). A detailed analysis of risks from contents is contained within the individual project risk assessment where these are required.
Risks From Contents of Cylinder Depending on the type of gas contained in the cylinder several hazards or (multiple) combinations thereof can exist.  These are in particular:
1. Asphyxiation: all gases available in compressed gas cylinders (except breathable air) can lead to death by asphyxiation, if their concentration within any enclosed space, such as a laboratory exceeds certain levels.  A particular hazard may arise from ‘simulated air’, that is, cylinders that contain an 80:20 mixture of N2 and O2 but no CO2.  As breathing is controlled by the CO2 concentration in the blood, one can thus asphyxiate, even though ‘air’ is present

2. Ignition and/or explosion hazards from flammable gases: many gases, in particular hydrogen, but also a variety of organic compounds such as acetylene, ethylene, propane, or methane are flammable and can turn a cylinder into a flame-thrower if ignited.  Even a very small leak from an improperly installed gas-valve or otherwise compromised cylinder can lead to build-up of flammable or, worse, explosive gas/air mixtures within enclosed spaces. The lower explosive limits (LEL) for the above-mentioned gases are acetylene (2.5%), ethylene (2.7%), propane (2.1%), methane (5%) and concentrations above the LEL will form explosive mixtures with air.

3. Poisoning of people and/or environment from toxic and/or corrosive gases: a variety of gases available in compressed gas cylinders are highly toxic, for example CO and H2S.  Others are toxic as well as corrosive to tissue (in particular in the respiratory tract and the eyes) and equipment.  Examples of the latter class are Cl2, NOX or SO2.

	Who is At Risk?

Staff or students directly working with these chemical agents.

Staff and others indirectly working with these chemical agents or working in their vicinity e.g. cleaning, maintenance staff.

In the event of a compressed gas cylinder failure, explosion or fire all persons in the affected work area and exclusion zone. 

The manual handling risks of working with compressed gas cylinders require special consideration of the individuals who will be handling the cylinder, including that they are trained in manual handling and are wearing the correct personal protective equipment.    

Special consideration needs to be made for new or inexperienced personnel. 
In the case of pregnant or breastfeeding women a full risk assessment must be completed.

	Hazard rating**:  Severity                          Extreme(4)

	                            Likelihood                           Likely (3) 

	                            Current Hazard Rating     VERY HIGH (12)

	**  Considered risk for worst case scenario in terms of use and scale of this band of chemical agents.

	Preventative Measures to be Taken to Reduce the Level of Risk:

The local control measures for the use of Gases under pressure will be detailed in the Activity/Project Risk Assessment using these agents and in the relevant Unit SOPs. 

Universal controls - Ensure that:
· Appropriate engineering controls are in place as follows:

· Gas detectors are in place (O2, CO, CO2 as required)  There are procedures in place for their safe use and all relevant personnel have been trained in these procedures. 

· The work space is adequately ventilated.

· Where this ventilation depends on local extraction (fume cupboards) these are in good working order.
· The system under pressure is regularly checked for leakages.

· Only experienced and properly instructed persons handle gases under pressure. 

· Hardcopies of the Safety Data Sheets for each chemical agent are available in each laboratory/work area in the designated SDSs Folder for user information before use and in an emergency.  Soft copies of the SDSs are also available in this Unit in the shared folder or equivalent [specify].  
· The amount of gas cylinders stored in any laboratory is kept to the absolute minimum.  
· Any gas cylinder received to the delivery area is to be moved into the laboratory which ordered it or designated safe cylinder storage area the same day it is delivered.  
· Empty gas cylinders are returned promptly and are not unnecessarily stored in the laboratories.
· Excessive force is not used when fitting a pressure-reducing diaphragm regulator to a cylinder.  The correct procedure for installing a valve is as follows:
· Choose the correct regulator with the correct pressure output range for the intended application.  Never use adapters for attaching regulators.
· Make sure the threads on both the regulator and the cylinder valve are clean and in good condition.
· Holding the regulator vertically and horizontally at a right angle to the cylinder head, connect it to the cylinder valve by closing the thread finger-tight.  The thread should move very easily, if it does not it is either damaged or you are not holding it at the right angle, that is, you are damaging it as you try to force it in.  Using a wrench tighten the connection with a maximum of one turn.  Do not use excessive force.
· Leak check your connection using either commercially available ‘Snoop’ or a mixture of water + iso-propanol + dish soap (100:100:1).
· No grease to be used.
· With the exception of N2, Ar, He, and air (specifically excluding ‘simulated air’) all gases originating from a compressed gas cylinder must ultimately be vented externally.  Due to the small gas volumes involved, this stipulation is waived for FID, TCD, etc. detectors on GCs.
· Toxic, flammable, and corrosive gases must be stored outside the building.  Only such gases ‘in service’ may be kept in the laboratory.
· It is the responsibility of the Principal Investigator, Researcher & Supervisor to ensure that any gas cylinders, as well as any feed lines, are kept in good conditions and tested for leakage on a regular basis.
· Where gas is transferred at pressure the receiving vessel must be rated to hold the required pressure and maintained in good condition with appropriate safety controls (pressure relief valves/burst discs etc. ) as required
· Where pressure is generated from low pressure gas within an apparatus the apparatus must be rated to hold the maximum pressure present and be maintained in good condition with appropriate safety controls (pressure relief valves/burst discs etc. ) as required.  Such apparatus and its operation should be covered by a SOP dealing with the safe operation of the equipment and a project risk assessment.
· Due to the small volume of the compartment, personnel should never accompany either gas cylinders or Dewars in elevators as even a small leak will result in toxic and/or explosive concentrations
Storage:  
· P403 Store in a well ventilated place. 

· Store upright in a stable, secure location.  
· Protect containers from physical damage, do not drag, roll, slide or drop.  
· Store away from incompatible materials, in a location free from fire risk and away from sources of heat and ignition.  
· Keep away from combustible material or corrosion risk.   
· Minimise volumes held. 
· Stored containers should be periodically checked for general conditions and leakage. 
Transport:  
· Any gas cylinder that is being moved – however short the distance – must have a safety cap screwed over the valve on top of the cylinder.  This rule is of the utmost importance and applies irrespective of the content and status (full, empty) of the cylinder.
· If a cylinder is to be moved even for short distances, use appropriate equipment e.g. trolley specifically designed for this purpose and fitted with a securing chain.
· Secure cylinders in an upright position at all times, in a well ventilated location.
· Close all valves when not in use. 
Personal Protective Equipment (refer to SDS (Section 8) for specific PPE requirements):  
Wear eye protection to EN 166 when using gases
Wear working gloves to EN 388 while handling containers
Wear safety shoes while handling containers (to ISO 20345).

For specific emergency procedures (refer to SDS (Sections 4, 5, 6) and Unit SOPs for specific measures).
Ensure that the procedures and equipment required to deal with an accidental release or fire are known and available e.g. where gas detection is required and provided, that there is an established response procedure displayed that all users know and are trained in.
Accidental Release Measures – Evacuate the area, if safe to do so provide adequate ventilation. .
First Aid - Inhalation: 
In high concentrations certain gases may cause asphyxiation. Remove person from source of contamination if safe to do so. Keep victim warm and rested. Get medical attention. Do not leave unattended.

Fire: Heat may cause the containers (the cylinders) to explode.  Stop leak if safe to do so. Only trained persons may fight a fire involving compressed gas cylinders and only if they are able to do so without risk to themselves. Use only the correct fire extinguishers and ensure that that there are no adjacent risks.  
Disposal:  Do not discharge into any place where its accumulations could be dangerous.  Vent non-hazardous gases to atmosphere in a well ventilated place.  Only dispose of container via supplier. 
Strict observation of these measures will ensure that there is minimal risk in the use of compressed gas cylinders, if however you are unsure of the correct procedure consult with your Supervisor or a Technical Officer.  Further detailed information is available from the gas supplier.

	Required Training:  Only experienced and properly instructed persons handle gases under pressure. 

All users to complete Compressed Gas Safety training every 3 years, and manual handling where they may need to handle cylinders.  
Units to ensure that local safety induction addresses all the specific chemical safety measures that Unit staff and students need to be informed of before working with gases under pressure including storage facilities, provision of PPE, emergency procedures and equipment.     
Manual handling training specifically for handling cylinders for all personnel who handle cylinders.

	Level of Risk Remaining After Implementation of Preventative Measures**:   Severity                               Severe (3)

	                                                                                                                                              Likelihood                           Unlikely (2)

	                                                                                                                                             Current Hazard Rating      MEDIUM (6)

	**Considered risk for worst case scenario in terms of use and scale of this band of chemical agents.

	References if Any:

· Occupational Exposure Limit Values (OELVs) and Biological Limit Values (BLVs) for the specific gases under pressure covered in this banded risk assessment are in the Health and Safety Authority’s Chemical Agents Code of Practice 2011.
· The Safety Data Sheets (SDSs) for these gases under pressure – see Universal Controls
· NUI Galway Safety Statement: NUI Galway Code of Practice – Compressed Gas Cylinders
· The BOC Unit Audits 2011 to 2012
· ECHA Database - http://echa.europa.eu/information-on-chemicals/cl-inventory-database


	Health Surveillance (determine if required) e.g.  XX

	Signature of Assessor:                                                                                                                 



This banded risk assessment provides an overall risk assessment of gases under pressure.  It is a general risk assessment and a more detailed risk assessment is needed for:

· The gases and volumes excluded – see entry on page 1 of this banded risk assessment.

· The actual use of the chemical agent: the Activity/Project risk assessment provides the detailed risk assessment in the actual use of the agents together with the other chemicals and equipment that are part of the activity/project.

· Carcinogens, mutagens or reproductive agents require to be individually risk assessed.[image: image2.png]
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