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The Safe Storage and Use of Liquid Nitrogen – Risk assessment, (COSHH), Manual Handling Risk assessments and associated Safe System of Work.
Issue Date : 2 February 2024					
[bookmark: _Toc157504972]Risk Assessment
The guidance assessment has been created to support with the development of your local activity-based risk assessment for this activity.  When completing your risk assessment, you should ensure the assessor(s) is trained in the risk assessment process and that staff and partnership colleagues are involved in the assessment.  This is to make sure that your assessment is relevant and accurate in the context of your own environment, people, systems and processes.

The guidance document hosted on the Occupational Health and Safety web page will be reviewed every two years, however, depending upon the residual risk, managers may need to review their local assessments more frequently than this.

	TASK/ ACTIVITY/ PROCESS 
	Storage and Use of Liquid Nitrogen Dewars.
	DEPARTMENT /
SERVICE:
	Any area where liquid Nitrogen Dewars are stored and used.

	DESCRIPTION : 
	The storage and use of liquid nitrogen Dewars within the organisation. (Premises holding more than one Dewar or 2 litres should conduct a more in-depth Risk assessment)

	 LOCATION:
	[To be defined by Assessor]
	REFERENCE 
AND DATE:
	[Add your unique Reference and date completed]



	TYPES OF INJURY/LOSS/Ill HEALTH
This should include injuries, acute and chronic ill health, psychological harm etc. For example, burns, fractures, bruising, lacerations, punctures, vibration white finger, occupational dermatitis, stress.
	Asphyxiation, MSK Injury, Burns. Cryogenic burns, frostbite.

	FOR EACH HAZARD, PLEASE IDENTIFY THE PERSON AT RISK (direct and indirect)
Consider those especially vulnerable (young/ inexperienced workers, members of the public, school pupils, the elderly, residents and contractors).
NOTE: New and expectant mothers require a separate risk assessment


																                  
	
HAZARD / SOURCE of HAZARD
	
PERSONS AT RISK
	
CURRENT CONTROL MEASURES IN PLACE
	
Risk Remaining
	Calculate Risk  by multiplying the Consequence and Likelihood scores
severity consequence matrix
C x L   = Risk (1-25)

	Asphyxiation from oxygen depletion: - occurs from spillage of liquid nitrogen or vapour from the Dewars displacing the oxygen in the atmosphere. The liquid will expand 682 times into a gas at room temperature.

Chemicals: working with hazardous chemicals 


Cryogenic burns:  From overfilling, or spills due to containers being knocked over or uncontrolled release of liquid nitrogen.

Dense cold vapour: Heavier than air and will collect in sumps, manholes basements etc.
 
Explosion: Dewars due to excessive pressure or faulty equipment.
Ice plugs - If ice plugs form they may be ejected at high velocity due to pressure build up.

Lone working: Working for a period alone while filling from the Dewars.

Material embrittlement:  Spillages onto other material can lead to brittle fracture i.e. plastic sample vials.

Moving and Handling: Cold and difficult load, cannot be held close to body when decanting due to fumes 

Slips trips: Slipping or tripping while carrying the Dewar. Due to restricted space or inappropriate storage.




	Staff/
Patients/
Visitors/
Contractors
	Minimum requirements that should be in place:

Vessels should be inspected prior to filling by the Crosshouse labs.

Labelling – Liquid nitrogen Dewars shall be suitably and adequately marked (see safe system of work)

Liquid withdrawal device – Where a withdrawal device is used, if will be suitable for that Dewar type 

Safety signs - These should be displayed on all doors leading to the area where the nitrogen is stored.

Storage – Dewars shall be stored in a dry area, sheltered from rain and prevent unauthorised access. The caps shall always be fitted in storage.

Ventilation – Dewars should be stored where possible in dedicated rooms, with adequate natural ventilation. 

Consideration shall be given to the use of oxygen monitors where ventilation is poor. 

Staff Training in the task of decanting from a Dewar for use, see No. 127 Guideline for Professionals Performing Cryotherapy and PN20 The Transportation, Storage and Use of Liquid Nitrogen.

Staff awareness – Any staff accessing a room where liquid nitrogen is stored shall be made aware of, and trained in, the hazards of liquid nitrogen. 

Staff (Not just those directly involved in the use of liquid nitrogen) in GP surgeries & clinic areas should all be aware of the risks and SSoW regarding liquid nitrogen 

Safe system of work (attached) for liquid Nitrogen.
COSHH Assessment (attached) for liquid Nitrogen.
Moving and Handling Risk Assessment (attached) for moving, decanting liquid nitrogen dewars.

PPE- Provide Non-absorbent leather gloves and a visor for decanting any liquid nitrogen.
Clothing – Staff should ensure that arms and legs are fully covered before decanting begins. No open toe shoes 

Emergency procedures - Every department shall ensure they have a suitable emergency procedure in place to deal with any spillage.

First aid – Every department where Liquid nitrogen is used shall ensure that the nominated first aider is aware of what action to take in the event of a cryogenic burn.








	Asphyxiation – From a spillage or rupture. Risk exists for Nurses, security and Domestics due to a spillage or leak not being detected.

Cryogenic burns – From a spillage or rupture.


Explosion – Failure of pressure vessel 

Slips trips – due to poor storage or obstacles in area


Working Alone – when decanting the liquid.

Moving and Handling – decanting the liquid, and or moving dewars or guns around the building
	
5x2=10(High)




3x2=6 (moderate)


3x2=6
(Moderate)

2x2=4
(Moderate)


4x1=4
(Moderate)


3x1=3
(Low)


							                                 




	
ADDITIONAL CONTROL MEASURES REQUIRED
(Where existing controls are not adequate, describe the controls needed and what remaining risk they will reduce)

	Final risk rating when controls implemented
	Action By
(Print Name
&
Target Date)
	
Date Control(s)
Implemented
	
Sign to Confirm

	
	consequence
Rating
(1 – 5)
	Likelihood
Rating
(1 – 5)
	Final Risk
Rating
L/M/H
(1 – 25)
	
	
	

	Managers should review this risk assessment and the controls listed in section 6. If any of these controls are not in place they should be added into this section for action.
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




	ASSESSOR(s) 
PRINT NAME:

	
	ASSESSOR(s) SIGNATURE:

	
	 DATE:
	

	MANAGER PRINT NAME:
	
	MANAGERS SIGNATURE:
	
	DATE:
	





	Assessment Review Dates: 

	Date Due
	Reviewed By
	Signature
	Date Reviewed
	Amendments made – (tick as  appropriate )

	
	
	
	
	Nil
	Minor 
	Major
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[bookmark: _Toc157504973]Control of Substances Hazardous to Health (COSHH) Risk Assessment
(When completing electronically, click on check box to fill)
Ref N





	Product Name/Substance: Liquid Nitrogen
	[bookmark: _Toc157504489]Department/Ward
All Areas
	Ref No
[Add your unique Reference]

	What is the substance used for? (E.g. cleaning floors, protective coating, etc.)
Cryotherapy

	What are the hazardous ingredients/chemicals in the substance?  (List below)

	Ingredients/Components
	[bookmark: _Toc157504490]Hazard Statements, Risk or Safety Phrases
	Workplace Exposure Limits (WEL)

	Nitrogen
	Asphyxiate in high concentrations
May cause frostbite
[bookmark: _Int_3CoxEofu]S9 – Keep Container in a well ventilated area
S23 – Do not breathe gas
S36 – Use suitable protective equipment
	No Exposure Limits recorded on MSDS



	
USE OF SUBSTANCE/EXPOSURE

	How often is the task done?
(Number times per day/week/month/year)	
Dependent on process
	Safety Data Sheet Available?
	YES
☒
	NO
☐

	Duration of the task? Risk assessor to determine
	Quantity (Amount used during task)
delivered in 2 litre Dewars and decanted out into Cryojet guns

	Who is likely to be exposed? Risk assessor to determine
	Number of people exposed to the substance? One person during decanting, but if spilled will exposed more staff.

	Does the substance present additional risks to certain groups or individuals?

	☐ Young Persons
	☐ Expectant Mothers
	☐ Other (specify):


	No additional risk than those listed.

	How are individuals exposed to the substance during routine use? Select as appropriate:

	☒ Gas  
	☒ Liquid 
	☐ Aerosol
	☐ Powder 
	☐ Dust
	☐ Fumes
	☐ Solid 
	

	☐ Other (specify) 

	Amount of Substance stored on-site?
Typically one Dewar of 2 litres

	[bookmark: _Toc157504492]How should the substance be stored?  (E.g. locked cupboard, away from other substances, etc.)
There shall be adequate ventilation. Dewars should be stored in a dry area, sheltered from rain. The caps shall always be fitted in storage. Dewars shall be securely stored to prevent access by unauthorised personnel.


	[bookmark: _Toc157504493]Identify any chemical reactions which may occur? 
Liquid spillages may cause embrittlement of structural materials.




	MATERIAL INFORMATION

	Classification (CLP post 2015 MSDS) (Is the substance (select as appropriate)):

	[image: Corrosive]
Explosive
	[image: Flammable]
Flammable
	[image: Oxidising]
Oxidiser
	[image: Corrosive]
Corrosive
	[image: Toxic]
Toxic / 
Very Toxic
	[image: Environmentally damaging]
Danger to the Environment
	[image: http://www.hse.gov.uk/chemical-classification/images/pictogram-gallery/irritant.gif]
Irritant
	[image: Health hazard]
Serious Health Hazard
	[image: Compressed gas]
Gas Under Pressure

	☐	☐	☐	☐	☐	☐	☐	☐	☐
	Other? (Specify): Harmful 

	Potential Health Hazard (select as appropriate):
	First-Aid (what action should be taken):

	☒ Inhalation
	In high concentrations may cause asphyxiation. Keep victim warm and rested. Call doctor. Victim may not be aware of symptoms

	☐ Swallowing
	

	☐ Injection
	

	☒ Skin
	Immediately flush with water for at least 15 minutes, apply sterile dressing and obtain medical assistance.

	☒ Eyes
	Immediately flush with water for at least 15 minutes, apply sterile dressing and obtain medical assistance.

	☐ Other (Please Specify):
	



	[bookmark: _Toc157504494]

CONTROL MEASURES

	Can a less hazardous substance be used to do the same job?
(If no, seek further advice from the Health and Safety Department)
	[bookmark: _Toc157504495]Yes ☐
	[bookmark: _Toc157504496]No ☒

	What are the existing control measures for this substance?
(E.g. well ventilated areas, not in spray/mist form, mechanical ventilation, authorised persons only.)

· Staff should wear the appropriate PPE, gloves, visor and coat.
· Used in well ventilated area.
· Oxygen depletion monitors when the quantity stored, if spilled ruptured would deplete oxygen in the room to dangerous levels. 
· Emergency procedures - Every department shall ensure they have a suitable emergency procedure in place to deal with any spillage.
· Labelling – Liquid nitrogen Dewars shall be suitably and adequately marked (see safe system of work)
· Staff Training in the task of decanting from a Dewar for use, See Cryotherapy procedure 127 and PN 20 Safe transportation, storage and use of liquid nitrogen.


	Is any Personal Protective Equipment (PPE) used when using the substance?
Yes ☒        No ☐

	

	☒ Eye protection?  
State type: Polycarbonate visor
	[image: GLOVE!]
	☒ Gloves? 
State type: Non-absorbent insulated gloves

	[image: OVERAL!]
	☒ Overalls/clothing? 
State type: Cover for arms i.e. lab coat
	[image: ]
	☐ Head Protection? 
State type:

	[image: ]
	☐ Foot Protection? 
State type:
	[image: DUSMASK!]
	☐ Mask/respirator? 
State type:
Is Fit Testing Required?
☐ Yes		☐ No

	[image: HAZARD!]
	☐ Other? 
State type:
	
	

	If fit testing is required, please contact the Health and Safety Department.

	Have persons using this substance been provided with information or training on its use? (As a minimum ensure a copy of this assessment is in a known and readily accessible location.)
	Yes
No
	 ☒
 ☐



	OTHER PRECAUTIONS AND EMERGENCY PROCEDURES

	Is there a written procedure for the work activity showing Health & Safety precautions?
  Safe System of Work ☒                        Poster  ☐                         Material Safety Data Sheet  ☒        
  Other (specify) ☐	

	Emergency Procedures:  
What actions should be taken in the event of fire/chemical reactions or spillages?
· All know extinguishants can be used. 

How the substance should be disposed of/not disposed of?
· When required, excess liquid should be pour onto soft ground and allowed to evaporate

	Emergency Telephone Numbers:  
Identify any emergency telephone numbers; In the event of a spillage of a Dewar contact Health and Safety and Estates. Identify any emergency telephone numbers; 0800 111 333 for BOC products



	ASSESSMENT OF RISK/CURRENT CONTROLS

	The Risk(s) remaining (after existing control measures).  If there are none or the residual risks are acceptable, write “Controls Adequate” below and line manager signs to signify approval of the assessment.  If risks still exist, detail below and rate using the Risk Matrix.

	Severity:
	4
	Likelihood:
	2

	Multiply Severity X Likelihood to give Risk Rating.
	Low
☐
	Moderate
☒
	High
☐
	Very High
☐

	Are hazards to health adequately controlled with all control measures in place?    
 Yes  ☒       No  ☐

	Further Control Measures If additional controls are required, state action to be taken.  Please note - COSHH substances can only be used if adequate control measures are in place
	Date for completion

	
Managers to ensure all staff are made aware of this assessment and all supporting documentation

	

	Do staff require health surveillance?     Yes  ☐         No  ☒       




	[bookmark: _Toc157504497]Assessor(s) name:
	[bookmark: _Toc157504498]Assessor(s) signature:
	[bookmark: _Toc157504499]Date:

	[bookmark: _Toc157504500]The Line Manager should sign below to show that the assessment is a correct and reasonable reflection of the hazards and of the control measures and actions required.

	[bookmark: _Toc157504501]Line Managers name:
	[bookmark: _Toc157504502]Line Managers signature:
	[bookmark: _Toc157504503]Date:

	[bookmark: _Toc157504504]Remedial actions complete:  (Date)
	[bookmark: _Toc157504505]Line Managers signature:
	[bookmark: _Toc157504506]Review Date

	[bookmark: _Toc157504507]
ASSESSMENT OF RISK/CURRENT CONTROLS

	With the further controls implemented the remaining risk is (tick). Refer to Risk Grading Index.
	Low
☐
	Moderate
☒
	High
☐
	Very High
☐
	

	1st Review Date 
	Low
☐
	Moderate
☐
	High
☐
	Very High
☐
	Reviewed on: 


	2nd Review Date 
	Low
☐
	Moderate
☐
	High
☐
	Very High
☐
	Reviewed on: 

	3rd  Review Date
	Low
☐
	Moderate
☐
	High
☐
	Very High
☐
	Reviewed on: 



	[bookmark: _Toc157504508]Assessor(s) name:
	[bookmark: _Toc157504509]Assessor(s) signature:
	[bookmark: _Toc157504510]Date:

	[bookmark: _Toc157504511]The Line Manager should sign below to show that the assessment is a correct and reasonable reflection of the hazards and of the control measures and actions required.

	[bookmark: _Toc157504512]Line Managers name:
	[bookmark: _Toc157504513]Line Managers signature:
	[bookmark: _Toc157504514]Date:

	[bookmark: _Toc157504515]Remedial actions complete:  (Date)
	[bookmark: _Toc157504516]Line Managers signature:
	[bookmark: _Toc157504517]Review Date
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[bookmark: _Toc157504974]NHS Manual Handling of Loads Risk Assessment
	[bookmark: _Int_i3467k8I]Task, Activity or Process 
	Decanting of Liquid Nitrogen
	Assessment ID:
	[Add your unique reference] 

	Description of Task, Activity or Process: 
	Decanting liquid nitrogen into application guns.
Transporting Dewars through clinic areas.
	Department / Service:
	[Add your department and service]

	
	
	Date:
	[Add date completed]


	Load – is the load? (circle all that apply)

	Heavy
	Yes
	Weight of load (kgs)
[Add Weight]
	Bulky or
Unwieldy
	Yes
	Unsteady or
Unpredictable
	Yes

	
	No
	
	
	No
	
	No

	Hot
	Yes
	Sharp
	Yes
	Any  hand holds
	Yes
	Difficult to grasp
	Yes

	
	No
	
	No
	
	No
	
	No

	If you have answered “Yes” to any of the above, then add additional information  
	




	Individual Capacity 

	Any health hazards
	Yes
	Any risk to those pregnant
	Yes
	Any unusual capacity needed to carry out task
	Yes

	
	No
	
	No
	
	No

	PPE required
	Yes
	Any psychological factors 
	Yes
	If so what:
Gloves, Aprons, Visors

	
	No
	
	No 
	

	[bookmark: _Int_fK0lAkQZ]What if any special information or training required to carry out task 





	Task – does the task involve

	Holding load away from trunk                
	Yes
	Twisting
	Yes
	Reaching upwards
	Yes
	Lifting or lowering
	Yes

	
	No
	
	No
	
	No
	
	No

	Pushing/
pulling
	Yes
	Using equipment
	Yes
	Stooping
	Yes
	Long carrying distances
	Yes 

	
	No
	
	No
	
	No
	
	No 

	How often is the task carried out?
	[Add in]
	How many people required to carry out task
	[Add in]

	If you have answered “Yes” to any of the above, then add additional information (i.e Equipment used)
User required to move dewars storing liquids held at low temperatures. These are generally dropped off at clinics, staff have to move from reception o designated area. 




	Environment

	Low work surface
	Yes
	Restricted space
	Yes
	Uneven flooring
	Yes
	Variation in levels 
	Yes

	
	No
	
	No
	
	No
	
	No

	Poor lighting
	Yes
	Any constraints on posture
	Yes
	Going outside & variable weather conditions 
	Yes

	
	No
	
	No
	
	No


	If you have answered “Yes” to any of the above, then add additional information (i.e Equipment used)

Dewar contents give off cold vapour which can harm breathing and cause asphyxiation. 



	Other

	Any other hazards: 

Liquid nitrogen is a cryo liquid and is held at low temperatures, this means any items that come in contact with the liquid will become frozen. 



	Current control measures for hazards identified above 

	
See COSHH assessment attached.
See SSOW attached





[bookmark: _Int_UdbJtMMn]Risk rating figure To calculate see PN04, General Risk Assessment Procedure, appendix 1 
	[bookmark: _Toc157504518]LIKELIHOOD
	SEVERITY

	
	1
Insignificant
	2
Minor
	3
Moderate
	4
Major
	5
Extreme

	5
Almost Certain
	5
	10
	15
	20
	25

	4
Likely
	4
	8
	12
	16
	20

	3
Possible
	3
	6
	9
	12
	15

	2
Unlikely
	2
	4
	6
	8
	10

	1
Remote
	1
	2
	3
	4
	5


	Potential severity rating
	Probable likelihood rating
	Current Risk rating

	2
	1
	2



	Can the risk be further reduced – any additional control measures 

	



	Potential severity rating
	Probable likelihood rating
	New Risk rating 

	
	
	



	Assessment Review Dates: 

	Date Due
	Reviewed By
	Signature
	Date Reviewed
	Amendments made – (tick as appropriate )

	
	
	
	
	Nil
	Minor
	Major
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Health and Safety
[bookmark: _Toc157504519][bookmark: _Toc157504531][bookmark: _Toc157504975]Safe System of Work
Storage and Use of Liquid Nitrogen

Document Control Sheet
	Title:
	Storage and Use of Liquid Nitrogen

	Document Status:
	Current

	Document Type: 
	Safe System of Work

	Version Number:
	04 

	Document location:
	http://athena/ohrd/ohs/assform/Generic%20Risk%20Assessments/Forms/AllItems.aspxnt & Guidance

	Author: 
	Occupational Health & Safety Service

	Owner:
	Assistant Director of Occupational Health, Safety & Risk Management

	Approved By:
	Statutory Compliance and Best Practice 

	Date Effective From:
	2 February 2024

	Review Frequency:
	Two years (maximum)

	Next Review Date:
	2 February 2026



Linked Documentation:
	Document Title:
	Document File Path:

	PN20 Storage, Transportation and Use of Liquid Nitrogen Procedure
	http://athena/ohrd/ohs/HS%20manual/PN20.pdf

	PN05 Safer Handling Procedure
	http://athena/ohrd/ohs/HS%20manual/PN05.pdf

	PN09 Lone Working Procedure

	http://athena/ohrd/ohs/HS%20manual/PN09.pdf

	G061 Guideline for Professionals Performing Cryotherapy
	http://athena/cgrmrd/ClinGov/DraftGuidance/G061%20Guideline%20for%20professionals%20performing%20cryotherapy.pdf



Revision History:
	Version:
	Date:
	Summary of Changes:
	Responsible Officer:

	04
	2/2/2024
	New consolidated document
	Assistant Director of Occupational Health, Safety & Risk Management

	
	
	
	





1	Scope 

This Safe system of work applies to all staff who dispense or use liquid nitrogen in their work activities. Liquid Nitrogen is used widely in the organisation for Cryotherapy and sample preparation. This chemical poses a significant risk to all staff groups operating in the area.

There are a number of potential hazards when using gases that are liquefied by cooling them to low temperatures. These may be referred to as “CRYOGENIC” liquids.  

Nitrogen is colourless, odourless and tasteless. It constitutes around 78% of normal, atmospheric air. It is classified as nontoxic and does not support life or combustion.

Two procedures cover the risks associated with Liquid Nitrogen these are:
· PN 20 The Transportation, Storage and Use of Liquid Nitrogen; and 
· G061 Guideline for Professionals Performing Cryotherapy

	Definitions:

	Liquid Nitrogen: Nitrogen is an inert gas at room temperature. When stored under pressure and in its liquid form it has a boiling point of –196 degrees C. It is used as a cryogen in the treatment of certain skin problems and is capable of inflicting serious, permanent injury if splashed onto skin or in the eyes.

	Dewar A bulk container in which Liquid Nitrogen is stored on site. Typically, this will be a wheeled insulated container, containing 40 litres of Liquid Nitrogen, although other sizes may be in use. 

	Withdrawal device: Mechanical aid to dispense the substance in a controlled manner.

	Asphyxiation from oxygen depletion: occurs from spillage of liquid nitrogen or vapour from the dewars displacing the oxygen in the atmosphere. The liquid will expand 682 times into a gas at room temperature

	Cryogenic Burn from overfilling or spills due to containers being knocked over or uncontrolled release of liquid nitrogen

	



2	Hazards

2.1 Asphyxiation
One of the main dangers associated with liquid nitrogen is the risk of asphyxiation when used or stored in poorly ventilated areas. Liquid nitrogen evolves nitrogen gas which is inert and non-toxic but there is a risk of asphyxiation in situations where high concentrations may accumulate and subsequently displace air from the room. One of the highest risk is if a spillage occurs of the liquid, this will quickly expand 682 times it volume into a gas and displace the oxygen content in a room.
Short exposures to cold gas vapour leads to discomfort in breathing whilst prolonged inhalation can produce serious effects on the lungs and could possibly provoke an asthma attack. Asphyxia due to oxygen deficiency is often rapid with no prior warning to the victim.
Attempts to rescue persons from oxygen deficient atmospheres should only be made
By trained persons using breathing apparatus.

2.2	Cold (cryogenic) burns
Liquid nitrogen can cause cryogenic burns if the substance itself, or surfaces which are or have been in contact with the substance (e.g. metal transfer hoses), come into contact with the skin. Local pain may be felt as the skin cools, though intense pain can occur when cold burns thaw and, if the area affected is large enough, the person may go into shock.
2.3	Frostbite
Continued exposure of unprotected flesh to cold atmospheres can result in frostbite. There is usually sufficient warning by local pain whilst the freezing action is taking place.
[bookmark: _Toc157504520]2.4	Hypothermia
Low air temperatures arising from the proximity of liquefied gases can cause hypothermia. Susceptibility is dependent upon temperature, exposure time and the individual concerned (older people are more likely to succumb).

2.5	Effect of cold on lungs

Whilst transient and short exposure produces discomfort in breathing, prolonged inhalation of vapour or cold gas can produce serious effects on the lungs.

[bookmark: firstaid]2.6	Cryotube Explosions.

Cryotubes used to contain samples stored under liquid nitrogen may explode without warning. Tube explosions are thought to be caused by liquid nitrogen entering the tube through minute cracks and then expanding rapidly as the tube thaws. Thermal gloves and eye protection must be worn at all times when storing or recovering samples.

3 Storage, Inspection and Use of Dewars

Liquid Nitrogen is supplied in Dewars by the laboratory at Crosshouse hospital and delivered via the portering staff. Liquid Nitrogen Dewars must not be transported in staff cars, taxis or unauthorised vehicles. Dewars should be handled carefully. Do not walk, roll or drag the containers. Dewars should be inspected to ensure that it is clean and free from damage.

Liquid withdrawal devices are normally attached to the Dewar via a clamping device. The device shall have a secondary retaining measure, e.g. a retaining wire, to restrain travel in the case of clamp failure.

Staff storing/using liquid nitrogen should be familiar with HS Generic Risk Assessment 003 Storage and Use of Liquid Nitrogen, the hazards and control measures in place to reduce the risk to staff.



Warning:
Only fit liquid withdrawal devices to Dewars that are designed for these devices and are marked as being compatible and suitable for such devices. Only fit devices which have been designed and built by a manufacturer of proven competence.

All Dewars that are supplied via the labs will be fitted with an appropriate label. The label shall include:
[image: ]

· Basic safety information
· Transport labelling information
· Gas supplier contacts



Dewars shall be stored in a dry area, sheltered from rain and prevent unauthorised access. The caps shall always be fitted in storage
Dewars should be stored in dedicated rooms and have a means to ventilate the room to ensure frequent air changes. Window vents or fans may be suitable. Where there is not adequate ventilation oxygen depletion alarms should be implemented. 
Always ensure others staff are on hand or aware of your location when filling flasks;
Use only proper transfer equipment and do not overfill vessels; 
Do not use brittle plastics which may shatter on contact with the cold liquid.
When smaller pressurised containers and non-pressurised Dewars are stored within buildings, the following points should be adopted:
Dewars should be delivered to the intended recipient and must not be left unattended in an area where staff/members of the public may be exposed to.  Vessels should not be stored in corridor or stairwells.  

Appropriate hazard warning signs are displayed (see Appendix 1) 

Any instructions given to staff should detail not only what they are required to do but also what they should not do. Departmental management have a responsibility to monitor all procedures to ensure that local rules are being complied with.

[bookmark: PPE][bookmark: _Toc157504521]4	Personal Protective Equipment (PPE)

This should be appropriate to the task in hand and readily available.
Hands - non-absorbent insulated gloves must always be worn when handling anything that is or has been in recent contact with liquid nitrogen. Cryogenic gloves are designed to be used in the vapour phase only and should not be immersed into liquid nitrogen under any circumstances. They should be a loose fit to facilitate easy removal. Gauntlet style gloves are not recommended as liquid can drip into them and become trapped against the skin - sleeves should cover the ends of gloves or alternatively, a ribbed cuff style may be used.
Face - a full face visor should be used to protect the eyes and face where splashing or spraying may occur.
Body - a laboratory coat should be worn at all times. Non-absorbent cryogenic aprons are also commercially available. Open pockets and turn-ups where liquid could collect should be avoided. Trouser bottoms should overlap boots or shoes for the same reason.
Feet -. Open toed shoes should not be worn under any circumstances.
[bookmark: emergencies][bookmark: storage]When not in use, all PPE should be stored in an appropriate manner (e.g. visors on wall mounted hooks) to ensure that it does not become damaged or contaminated.

[bookmark: training][bookmark: _Toc157504522]5	Information & Training

All liquid nitrogen users must be made aware of the properties and hazards and be fully trained in the local departmental procedures for usage, storage and transportation before they engage in handling the substance. This remains the responsibility of the department and full documentation of training should be maintained.
Training for staff using liquid nitrogen is detailed in Appendix 3 of the procedure No. 127 Guideline for Professionals Performing Cryotherapy
6	Disposal

Never dispose of cryogenic liquids down the drain or sinks. Ordinary materials may not be able to withstand cryogenic temperatures without failure. 

Allow waste Liquid Nitrogen to evaporate naturally or preferably, pour the liquid slowly on gravel or bare earth, from which other people are excluded, where it can evaporate without causing damage. Do not pour the liquid on the pavement.

If the liquid is being left to evaporate off after use, managers should assess the risk to all staff groups who may have cause to enter the room and information should be provided to them on emergency procedures and the risks.
Prevent liquid nitrogen from entering drains, basements, pits or any confined space where accumulation may be dangerous.
[bookmark: _Toc157504523]7	First Aid

Where inhalation has occurred, the victim (who may be unconscious) should be removed to a well ventilated area. Rescuers should not put themselves at risk - a contaminated area should not be entered unless considered safe. Breathing apparatus may be required but should only be used by trained personnel. The person should be kept warm and rested whilst medical attention is obtained. If breathing has stopped then resuscitation should be commenced by a trained first aider.
Where contact has occurred, the aim should be to slowly raise the temperature of the affected area back to normal. For minor injuries, clothing should be loosened and the person made comfortable. Clothing should not be pulled away from burned or frozen skin. The affected area should be doused with copious quantities of tepid water (40oC) for at least 15 minutes and a sterile burn dressing applied to protect the injury until the person can be taken to receive hospital treatment:
· Do not use a direct source of heat such as a radiator.
· Do not permit smoking or alcohol consumption.
· Do not give analgesics (e.g. paracetamol, aspirin). 
For major injuries apply first aid as far as is practicable and arrange for the victim to receive medical attention. On arrival at hospital, medical staff should be provided with a copy of the COSHH Assessment and Material Safety Data Sheet.

[bookmark: _Toc157504524]8 Emergency Procedures

In the event of a spillage or accidental release, managers of the department shall ensure there is suitable and sufficient emergency procedures in place and that all staff are aware of what to do in the event of a spillage. These shall include but 
· Evacuate the affected area. Deploy warning signs if necessary. Close the room door.
· Ventilate the surrounding area. Open doors and windows or activate forced ventilation to allow any spilt liquid to evaporate and the resultant gas to disperse. Do not re-enter the room.
· Do not re-enter area unless it is safe to do so. The presence of oxygen deficiency monitors will indicate the oxygen levels in the vicinity. 
The emphasis must focus upon not entering the room until the atmosphere is known to have returned to normal. The extent and location of the release will determine whether it can be dealt with locally or whether the emergency services need to be summoned. In the event of an unconscious casualty, the emergency services must be summoned – both medical and the Fire Brigade (who will be equipped with Breathing Apparatus). In such a situation, time will be crucial – it is therefore important that all the proactive measures described in this guidance note are taken so as to reduce the likelihood of an unconscious casualty to a negligible level.
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