Gas bottle Risk Assessment - all types

Hazards

1. asphyxiation

2. toxic

3. explosion or burning of contents chemically

4. explosion through overheating

5. explosion through sudden release of contents (missile)

6. weight (lifting & manoeuvring)

7. inappropriate connection to lines

8. inappropriate use

Risks

1. most cylinder gases have the ability to replace air if the bottle leaks and if enough is displaced the atmosphere will become unbreathable and people can become unconscious and die within minutes. This is the biggest hazard with bottled gases

2. if a gas is toxic it can cause harm by being inhaled in relatively low concentrations. The greater the concentration the quicker the effects will be and the more severe.

3. if a gas is explosive it can be ignited when in defined concentrations in the air with a minimum level of energy, such as a spark of static or switch arc. A flammable gas can be ignited from a leaking joint

4. gas cylinder pressure will increase with temperature. If a building fire spreads to the vicinity of the cylinder it can easily explode through this pressure.

5. if the valve on the bottle is broken off the escaping contents have enough energy to turn the bottle into a high velocity  missile capable of passing through stud walls

6. large bottles are heavy, awkward to handle, and easy to drop if not lifted correctly. They can easily cause strain and impact injuries to the spine and limbs.

7. connection of gas bottles to manifolds and distribution lines is a skilled task with chemical and mechanical hazards. Many common substances can create a chemical reaction that can cause a catastrophic failure to the bottle and injury as soon as the line is switched on. Items such as regulators need special consideration from a point of view of how they are fitted, their state of repair, their rating, and what gases they have been used with. Some of these are not obvious to spot and the unskilled should not fit them.

8. even when correctly fitted bottles and distribution lines can be misused and cause most of the hazards listed above.

Reducing Risk

1. If the gas is not toxic (or chemically harmful to health as determined by a COSHH assessment or DSEAR) good positive ventilation should be employed to ensure asphyxiant concentrations cannot build up. A gas sensor can be employed, if there is a type to do so, to warn of the leak.

2. Toxic gases, or those otherwise harmful to health as determined by a COSHH assessment, can be ventilated out of an area but must be collected by some means before the fumes are released to the atmosphere. There should be some means of venting a toxic gas safely as part of the apparatus the bottle feeds, and an adaptation of this may be employed. If the system relies on dilution this may not be appropriate as the required level of dilution may not be achievable. Consider the use of a means of absorbing the toxin in a filter capable of containing a whole bottle emptying into it. A gas sensor is also essential with a toxic gas. 

3. An explosive gas can vent relatively safely into a room if the concentration formed by the whole bottle and the air in the room is below the lower explosive level. This can be calculated but care that the gas will disperse into the whole room should be taken. A gas significantly more or less dense than air will not disperse but collect on the floor or in the roof void and even a gas of much the same density as air can be trapped by natural dead spots. A sensor should be used to detect the leak in any case. If the gas / air mix can reach the higher explosive limit it should be treated as a potentially explosive mixture as it will have to pass through the explosive stage. Dilution may be used - the higher the final concentration the more likely a fan driven system will be required. This may need to be permanently on to ensure fumes are removed as they are expelled from the bottle and concentrations are as low as possible and to guard against sparks from fan motors and automatic switch gear igniting the mixture. A COSHH assessment should be made on the gas in use and if it is flammable or explosive the Dangerous Substances and Explosive Atmospheres Regulations (DSEAR) will also apply.

4. As few gas bottles as are commensurate with the work involved should be stored in the building. Empties and replacements should be kept in a proper bottle store location which has good access to the area of use and is away from the building. The location and relocation of gas bottles should be reported to the Departmental Safety Officer who uses the information to give to the emergency services if they attend a fire at the building.

5. To prevent damage to bottles they should be secured when not under the direct control of operators. Securing requires the bottle to be in a suitable rack where it is individually strapped - not sharing a strap with other bottles - or in a suitable means of transport such as a trolley or hoist. Trolleys must allow the operator to be in control of the load at all times without risk to them or the bottle. A cylinder much more than half the height of the operator in a two wheeled trolley will not be sufficiently under the control of the operator and is an unsuitable means of transport. A hoist must only be used where no other safe means of moving a cylinder is available and for the shortest possible time. Hoists should typically be used only for lowering or raising cylinders that otherwise could not be used or for getting them from their secured position into a trolley for transport. Hoists must only be used by people trained in craning techniques. Direct control means the operator is personally providing the support for a cylinder. An unattended free standing cylinder is not secure nor under the operator's direct control and neither is a cylinder being moved without a trolley that is too big for the operator to hold if it should slip.

6. The considerations under 5 apply when considering the weight of the cylinder.

7. Connection or removal of any equipment to a gas cylinder or its regulator must be performed by a designated person trained to do so. No other person may do so. The designated person should be made aware of any hazards the contents of the cylinder as determined by the COSHH assessment made for it.

8. People not specifically trained in specialist tasks with gas bottles - making connections etc. - may only use them as part of the apparatus they require for their work. They must be trained in any aspect of using the system they will be allowed to perform and also told what they are not allowed to do with the system as part of their induction. The work using gas bottles is not covered by this Risk Assessment and will probably require its own. The Risk Assessment should include specifically what is and is not allowed by such users and they should be introduced to it, along with any other safety documentation appertaining to the work as part of their induction.

Particular requirements for managing gas bottles and equipment

Regulators

· When regulators are ordered they should be assigned to a person suitably trained to fit them and, unless they are on a bottle, they should remain under that person's direct control.

· The person with control for a regulator should maintain a log of its use and when it is checked for safe operation

· Regulators of five years old should be disposed of and replaced

· All regulators where the age is not known should be disposed of and replaced

Housekeeping

The person connecting the bottle must register the location in the Fire Log Book in the foyer or inform the Departmental Safety Officer if the bottle is not a replacement for an empty one. If the location of the bottle changes the change must also be noted or passed on.

The stores should inform the Departmental Safety Officer when a new bottle (not replacement) arrives, who it is for and, if known, where it is to be used.

Storage

· Ideally bottles should be stored outside, away from fire escape routes and sources of heat and tampering and protected from the elements.

· Stores should be easily accessible without narrow gaps, steep slopes or steps to negotiate.

· The workshop stores must not be used as a gas bottle store. Empties may be left by arrangement with the store man who will organise the collection but arrivals should be moved to their place of use or put in a suitable store awaiting use.

· Bottles containing incompatible gases (ones which react explosively when mixed) must not be stored together.

· Bottles must be secured individually wherever they are stored so they can be released without risking any others stored with them toppling.

