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	Task / premises: (7)
General handling, filling and use of Cryogenic Liquids in the Physics and Astronomy. 
Only trained competent persons should use and transport cryogenic liquids and have completed the online Staff Learning and Development – TLCA100 Cryogenic Gases E-Learning Course.



	Activity (8)
	Hazard (9)
	Who might be harmed and how (10)
	Existing measures to control risk (11)
	Risk rating (12)
	Result (13)

	Using the pressure valve/lids

	Pressurised vessel or dewar exploding
	The operator and anyone else in the area.
	The pressure must not exceed the stated limit on the vessel. The vessel displays a safety plaque which states the correct procedure for using the values. There is a safety valve on the vessel which will release any excess pressure. Never plug or restrict relief device as this could cause the vessel to over-pressurise. There is a specific connection nut which only allows the inlet to be connected.
Disconnect decant line on pressure vessels slowly to avoid squirts of liquid nitrogen.

For liquid nitrogen check pressure gauge reading is 1 to 1.5 bar. If above 1.5 bar consider venting down gas pressure in a safe area e.g. outdoors.
Onion dewars are fitted with loose fitting lids to release pressure as a safety device.
	Medium
	A

	Transporting cryogenic vessel/Dewar in the Goods lift

	Leaking or spills which could cause burns/frostbite and/or unconsciousness
	Operators transporting the dewar.
	Personnel must never travel in the lift with a cryogenic liquid. Only the goods lift may be used. 
The goods lift must be locked out during this time to prevent entry by any other user and a signage stand or barrier must be placed inside the lift to warn others not to enter the lift during transit of hazardous materials.

Building users are not permitted to start using the passenger lift for transport of hazardous materials when the goods lift is broken. Contact the SSA who will arrange safe transport. 

Do not use the goods lift to transport cryogenic liquids during the weekly fire alarm test in Schuster on Wednesday at 9:15 am. The lift controls are overridden in the event of a fire alarm and the lift will descend to street level. However, on deactivation of the fire alarm anyone can then enter the goods lift. 

	Medium
	A

	Using or dispensing cryogenic liquids

	Leaks or spills of cryogenic liquids leading to asphyxiation. 
	Operator and others working in the vicinity. 
	Only trained personnel should be allowed to perform this procedure. Standard operating procedures for using vessels/dewars are in place and displayed in the good yard filling area and other areas of the building. Staff should receive training from stores and attend the University cryogenic liquids course before using.  Make sure the pressure value is closed before dispensing.
Calculations on the asphyxiation risk for cryogenic vessels/dewars should have been carried out. If the oxygen level can fall below 19% Then an oxygen depletion monitor must be fitted. Emergency arrangement must be displayed in each room where cryogenic liquids are stored. 
Preferably the vessel/dewar should be kept in a well-ventilated room to reduce the impact of a spill. Work in a well-ventilated area when using cryogenic liquids.
Signage is in placed on the door to warn people about the storage of cryogenics.

Position yourself behind the dewar when dispensing from one vessel to another, wear cryogenic gloves to protect against splashes and spills.
Pressurised dewars should have steel beaded tubing with a phase separator attached to prevent splashes and evenly discharge the cryogenic liquid safely.
	Medium
	A 

	Filling of cryogenic vessels/Dewars

	Burns from coming into contact with cryogenic liquids and possible asphyxiation.
	Operator
	Liquid nitrogen is dispensed into onion dewar or pressurised vessel from the outside Stores filling station. Face shield, apron and cryogenic gloves must be worn whilst carrying out this process. Do not fill if the cap has fallen into the dewar or is missing. Do not use unapproved bungs/seals or rags as alternative stoppers.
Thick leather cryogenic gloves MUST be worn at all times when touching steel piping. These are available in the filling station area and provide significantly better protection from cold surfaces. They have closed cuffs which prevent liquid/vapour becoming trapped up sleeves. For smaller dispenses from onion dewars and vessels the blue cryogenic gloves offer ideal protection from splashes and spills of liquid nitrogen.

At no time must an onion dewar be left unattended during the filling procedure. However, keep your distance when filling.

Onion dewars should be filled to only 90% of the net capacity to reduce spillage risks. Filling past this point could cause freezing of the lid or freezing to the outside of the dewar.

The filling station is outside and well-ventilated area.
After filling remove the liquid fill/decant inlet value slowly allowing the pressure to vent, make sure no one is standing in front of the value as it may shoot out liquid nitrogen at a high pressure.
	Medium
	A

	Formation of ice forming in/on onion dewars
	Explosion of dewar or ejection of ice at high velocities.
	Operator and others in vicinity
	Ice plugs may form in the neck of dewars when moisture comes into contact with cold gas in the neck of the dewar. The resulting ice plug may for a complete seals across the dewar neck, preventing normal venting of gas, creating increasing pressure inside the dewar.
Always fit the dewar’s protective cap and ensure caps are in good condition. Never leave dewars uncapped especially in moist environments. Always ensure dewars are fully emptied after use. 

Should an ice plug be found sealing the neck of a dewar immediately evacuate and seal off the area. Contact the School Safety Advisor.
	High
	A

	Transporting cryogenic vessels/dewars around the buildings
	Knocking over vessel/dewar and sprains and strains from manual handling
	Operator and others in close proximity to dewar.
	Large vessels/dewars are mounted on caster wheels for ease of manoeuvring. Manual handling courses are available from Staff Learning and Development. Always push a vessel/dewar rather than pull, as your feet may get caught under the vessel unless the vessel is specifically designed for pulling.
Do not transport vessels/dewars that have ice forming on the outside; this may be a sign of internal damage to the dewar.

If a vessel/dewar tips over, let it go, do not attempt to catch it. Sound the alarm and evacuate adjacent areas which may be affected by evolved gas. Restrict gas escape by closing doors. Never attempt to enter a gas filled room.
	Low
	A

	Touching cold surfaces.

	Burns/frostbite.

	Operator
	Do not touch cold surfaces and make sure you are wearing the correct PPE. The amount and duration of exposure will determine the amount of damage done.
Destruction of body tissue is not always immediate or obvious. Call a First aider and treat burns immediately. 

Skin may freeze instantly to cold surfaces, attempts to remove the skin from such surfaces could cause serious damage. 
	Medium
	A

	Breathing in cold mist, vapour or vapour.

	Asthma attacks and serious lung damage
	Operator
	Never ingest cryogenic liquids as the gas occupies a much larger area than the liquid and has the potential to cause serious damage to your lungs.
	High
	T

	Cryogenic liquid becoming trapped in clothing.

	Burns
	Operator
	Always wear PPE provided e.g. long gloves. 
Avoid trousers with turn-ups in which spilled cryogen could collect. Preferably cover footwear preventing spillage flowing off trousers and into shoes. Shorts may not be worn. Gloves should be banded securely at the wrist or arm.
Garments should preferably not have pockets to prevent the collection of spilled cryogen.

Cryogenic liquids could enter shoes from spillage. Footwear that extends up to the ankle allowing the trouser to fit over footwear is recommended.
	Medium
	A

	Storing vessels/dewars
	Explosion and Slips and trips
	Lab users and others e.g. cleaners
	Store in a well-ventilated room, away from other gases, protected from excessive heat and mechanical shock. Store away from naked flames or incandescent material and away from any form of likely ignition.

Always store vessels/dewars where they do not cause obstructions and cannot be knocked or tripped over.
Have appropriate warning signage on door. 

DO NOT store vessels in corridors or fire escape routes. 
	Low
	A


	Spilling cryogenic liquid
	Damaged floors and fume hoods
	Personnel
	Spillage of cryogenic liquids can cause embrittlement to some materials this could affect floors or could cause a fume hood bases to collapse. 
Report any floor imperfections to avoid accidents.
	Low
	A

	Lone working
	No staff supervision/assistance in event of an accident
	Operator
	Cryogenic vessels/dewars will not be used by staff working alone.
	High
	A

	Using cryogenic liquids in buildings
	Fire
	Personnel and equipment
	Cryogenic liquids can will cause liquid oxygen to condense out of air, which in turn may cause the ignition of organic materials.
	Medium
	A

	Cooling equipment with argon present
	Explosion
	Operator and other in the vicinity
	Only freeze equipment under vacuum or isolated from the argon supply.
	High
	A


Treatment of Burns

Immerse or flush the affected skin with tepid water.

Do not use direct heat sources such as hot water or room heaters. 

Remove casualty to a warn place and reassure.

Seek medical attention immediately and if required arrange for casualty to be transported to hospital. Loosen any restrictive clothing. 

Continue flushing with tepid water. 
Burns dressings are available in all first aid kits.
Protect affected parts with bulky, dry, sterile dressings applied lightly so as not to cause restriction of blood circulation. 

Keep casualty warm and rested.  

Advise ambulance crew or hospital of first aid already administered. 

	Name (please print)


	Signed
	Line Manager / PI countersignature
	Date

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


I confirm that I have read this Risk Assessment and that I understand the hazards and risks involved and will follow all of the safety procedures state

Result  :  T = trivial, A = adequately controlled, N = not adequately controlled, action required, U = unknown risk

University risk assessment form and guidance notes.
Revised Aug07


