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June 2020


	Ionising Radiations Regulations 2017: Regulation 8

	 Academic unit
	Enter your School or research group or lab

	Location
	Enter room number(s) or name(s)

	Group leader or lab manager
	Enter name(s)

	

	

	This risk assessment has been prepared to assess the hazards arising through the use tritium (H3) in life sciences and medical-related research.


	Brief outline of projects to which this assessment relates

	In two or three lines give a precis of the project

	
This risk assessment is specifically written for laboratory research workers, who must understand and appreciate the content. If the reader does not fully understand the purpose and content they should ask the laboratory manager, their PI, the Radiation Protection Supervisor (RPS).











	

	Principle Investigator
	Enter name

sign

	Radiation Protection Supervisor
	Enter name

sign

	Head of School / Unit
(or ‘authorised person’ responsible for Health and Safety)
	Enter name

sign

	Risk assessment checked by Radiation Safety Unit

	Name
	sign


Caveats
· [bookmark: _GoBack]The Research Group to whom this risk assessment applies should ensure it is accurate and covers the extent of their work or has been modified to take account of any changes or risks not identified by the original assessment.
· This assessment will need a further statement appending should any of the radioisotopes or their chemical forms be suspected as being volatile or thought to be likely to give rise to volatile states.
Persons at risk of exposure
Laboratory workers
The persons most at risk of exposure are radiation workers and other laboratory occupants who are at risk to exposure through the intake of radioactive contamination or uncontrolled releases (e.g. aerosols / vapours, dusts, or spillages).
Cleaners, service engineers, visitors
Cleaners, plumbers and other maintenance engineers are at risk because of the potential for contamination of laboratory fittings, furniture, equipment, light switches and door handles etc. Of particular concern are waste liquids in sinks and the drainage system.

	ACoP Paragraph and requirement
	Response

	70 (a)
The source of ionising radiation
	Radioisotope
	energy; 
emission
	physical half-life
	biological half-life
	critical organs

	
	3H
	Emean = 6 keV;
Emax = 18.6 KeV 
Emission = β-
	12.3 y
	48 days
	Non-specific

	
	The energy of the β- particles emitted from tritium is too low to present an external radiation risk. However, tritium (3H) can present radiological risk if internalised via ingestion or inhalation.  

Most 3H compounds are readily metabolised and excreted, although a small percentage can reside in the body for longer as organically bound tritium. 3H in aqueous based solution, in water vapour or as an aerosol is readily absorbed through the skin. There is a volatility risk. 



	70 (b)
Radiation dose rates / routine exposure and worse case scenario
	External irradiation exposures when working without shielding
When working with1 mCi (37 MBq): soft-beta particles having energies <0.3 MeV have insufficient energy to penetrate the skin and therefore do not present an external irradiation hazard. The low energy electrons are mitigated by collision reactions (self-absorption) in the solution, vessel / container walls, air, the stratum corneum (dead outer layer of skin).

	
	Internal irradiation: the ingestion or inhalation of 1 mCi (37 MBq)
Current routine assays permitted as routine do not cause the release of volatile forms, or the generation of dusts or aerosols, and surface contamination control measures are in place. This means that routine exposures should not occur.
However, a worse case scenario would be one where a working source of 10 mCi (370 MBq) was dropped on the floor or spilt across a drip-tray a worker received skin contamination 10% of which was the taken in orally. In such circumstances the doses by ingestion are given below, these would not result in a significant internal effective dose (i.e. >1 mSv).

	
	Inhalation (mSv)
	Ingestion (mSv)

	
	0.67
	0.67

	71 (f)
An appropriate investigation level to check that exposures are being restricted as far as reasonably practicable [dose investigation or other trigger limits]
	The investigation level is a measured or estimated dose of 1 mSv y‑1 to the whole body and 10 mSv/y to the hands. This could be assessed by the determination of activity on the skin following an accidental spillage, the method of assessment being to estimate the total skin dose across the contaminated area after taking swabs for liquid scintillation counting for 14C and beta / scintillation counting for soft beta or gamma emitters. The estimation of dose is described above.
An investigation would be carried out irrespective of estimated dose under such circumstances and reported on the Accident / Event Database.

	71 (c)
Whether it is appropriate to establish any dose constraints for planning or design purposes and if so, what values will be used (IRR17 regulation 9(2)(c)
	Dose constraints are not appropriate for this work.

	71(j)
Designated areas
The need to designate specific areas as controlled or supervised areas and to specify local rules
	Even with repeated accidental exposures it is unlikely that doses in excess of 3/10ths of a dose limit would be received in an orderly laboratory, and local interventions would result in remedial actions including refresher training. However, it is important to set working instructions and keep the working procedures under review so as to minimise doses and keep conditions for controlling the spread of contamination in place and up to date. It is therefore necessary to designate areas in which the se isotopes are used as Supervised Areas.
As designated areas, local rules for the safe conduct of work, including contamination monitoring, are necessary. Workstations should be set with Persex® shields (ideally - to catch droplets), drip-trays and absorbent material (such as Benchcote®) being used.

	71 (k)
The actions needed to make sure access is restricted and other specific measures put in place in controlled and supervised areas
	Access to radiation laboratories is restricted to authorised persons who have received appropriate training. Research laboratories in biomedical areas are ‘protected’ by card / swipe access and are behind reception desks. In other radiation areas access control is higher and access to labs is by key control. Labs in multipurpose research decks are mostly open although sources are kept under separate lock and key.

	70 (f), 71 (b)
Shielding, exposure control measures or safety design features already in place
	Radiation work is only carried out at suitably equipped workstations equipped with drip trays or similar spill prevention measures.
Perspex® body shields are ideally erected at the front edge of workstations, ‘hot’ materials held in Perspex® boxes when not in use and waste pipette tips dropped into bench top Perspex® bins (or similar).
Where higher levels of activity are dispensed it is strongly recommended that beta cabs (see image), fume cupboards or similar shielded areas be used. 
Radioactive sources are at all times be held / stored in their proprietary source pots and never removed for dispensing.
Techniques are rehearsed until users are competent, confident and able to minimise handling times.

	70 (c)
The likelihood of contamination arising and being spread
	Airborne contamination including vapour
Sources are not expected to give rise to airborne contamination and unless otherwise specified in suppliers’ information, stock sources are not expected to give rise to vapours at room temperature. However, raising the temperature and certain chemical manipulations can render tritium into labile forms.
Surface contamination arising
Minor contamination events are likely during pipetting.
Near misses such as dropped source pots or tubes are possible, but rare.
Surface contamination being spread
Work is carried out in drip trays that are fitted with suitable liquid-absorbing liners, and the drip trays must be underlain with Benchkote® or a similar absorbent layer. If such measures do not contain spillages it is to be assumed that adjacent surfaces such as bench tops and the floor will be contaminated. Emergency plans will be executed.
Monitoring regimes are followed to monitor workstations before, during and after use, and also to check fittings, furniture and other equipment.
For 3H direct contamination monitoring is not appropriate and workers will need to follow an extensive wipe test / LSC regime.
Storage in use and short-term storage in fridges / freezers
Sources and materials are held in sealable plastic containers.
If radioactive materials are stored in fridges or freezers they are in leak-proof containers and not crammed in.
Aerosols are rarely generated when opening source pots (septum type pots), though if generated these do not travel any distance, mostly being intercepted on the ‘hot’ side of body screens and on the drip trays.
Monitoring
Work surfaces, clothing, equipment, pipettes, benches, sinks, taps, the floor, fridges, etc. are monitored frequently (before, during and after work).
Workstations and clothing are monitored before the commencement of work, frequently during work, and after work has been cleared away.
Personal behaviours
Personal behaviour is a root cause of many (inadvertent) contamination events.
Workers and supervisors are aware that work should be planned and carried out methodically, and not when feeling rushed, under pressure or unwell. In addition, as mentioned above, the rehearsal of techniques helps familiarise the worker and can bring to light any limitations and handling difficulties.
Dispensing
Dispensing is carried out in a fume cupboards / beta-cab or similar or behind beta shields. Workers are aware that aerosols can be generated when syringing activity out of septum-sealed source pots.

	70 (h)
Estimated levels of airborne and surface contamination likely to be encountered
	If the measures described above (70c) are followed then contamination should not arise.
If contamination is detected the area must be immediately cleared (wiped) up, with remedial action being taken should the contamination be ‘fixed’ contamination.

	70 (l)
Consequence of failures of control measures or associated equipment
	Fume cupboards
Although volatile forms are not handled there is no need for fume-cupboards to be used. However, if used it is noted that failure of the ventilation system of a fume cupboard could result in hazardous materials not being extracted or blown ‘backwards’ into a lab. If control of the airflow is lost fume cupboards alarm and if this cannot be resolved sashes are closed and laboratories evacuated.
All University LEV is annually tested for functionality and records kept.
Centrifuges and laboratory equipment
Centrifuges have been known to fail or become unbalanced, releasing their contents. Spilt materials will be contained in the centrifuge, which must not be opened. The equipment must be electrically isolated and treated as a radiation incident; it will be assumed that the loss of radioactive materials has occurred until proven otherwise. Radiation Protection Supervisors assisted by Radiation Safety Unit staff will intervene and execute emergency actions. Radiation monitoring will be of paramount importance.

	70 (k)
Possible accident situations, their likelihood and potential severity
	Risk of damage through exposure to a contained fire originating in a laboratory
The likelihood of a fire breaking through use of a laboratory or adverse / pyrophoric chemical reactions is unlikely in biomedical laboratories designed to handle 3H is low. Fire prevention training is given and evacuation procedures frequently rehearsed.
Likelihood: low
Risk of radiation protection impact: negligible.
Laboratory fire
A severe fire at the Patterson (CRUK-MI) did occur in 2017 that caused the Institute to be evacuated. The fire did not greatly affect the radiation laboratory, however the incident was treated as if this had happened. Radiation Safety Unit assisted the fire brigade with radiation monitoring and ensuring that radiochemicals had not been damaged / affected. Contingency plans were followed.
Likelihood: medium
Risk of radiation protection impact: medium.
Failure of laboratory equipment (centrifuges etc.)
Unbalanced centrifuges can fail catastrophically and would release contamination. Local systems for training,  authorisation, mentoring and supervision are in place.
Failure of fume cupboards
Insurance bodies inspect fume-cupboards annually as part of a planned maintenance procedure. Failure or improper use would cause an alarm to sound. Workers receive local instruction and proper use and actions to take in the event of failures.

	71 (h)
What contingency plans are necessary to address reasonably foreseeable accidents
	Contingency plans are provided in the local rules.

	71 (n)
The requirements for (contamination) leakage testing
	Not required as routine.
Packages received from suppliers are initially monitored then opened on a drip tray and ‘wiped’ as each layer is revealed.

	70 (i)
The effectiveness and suitability of PPE to be provided
	Laboratory coats, lab specs and gloves are always worn when working in radiation facilities (unsealed source areas). Such PPE is found to be suitable and sufficient.
Wearing eye protection (PPE) is mandatory in biology and chemistry laboratories where unsealed sources of radiation are handled.

	70 (d)
The results of any previous personal dosimetry or area monitoring relevant to the work, and the provision of any radiation dosimetry
	Dosimetry
The radiation dosimetry ‘historical record’ indicates that existing practices and control measures are effective. With the exception of a small number of ‘near miss’ incidents, dosimetry returns show exposures at or below the limit of detection
However, if workers do begin to use beta-emitters >0.3 MeV or gamma-emitters they should give consideration to wearing body dosemeters and finger stall TLDs.
Area monitoring
The absence of persistent contamination or repeat contaminating events in annual radiation monitoring surveys and local checks show that existing working practices are acceptable.
Accident reporting
The University has a robust accident and near miss reporting system that is overseen by the Head of Safety Services and is ‘managed’ by a process requiring submissions onto an Event (accident) Database. Reports are seen and reviewed by the committees of the University Governance structure, and where necessary these are raised to the Safety Health and Wellbeing Committee, which is chaired by the Registrar & Chief Reporting Officer.

	71 (l)
The need to designate employees as Classified Persons
	Given the measured / assessed dose rates, the historical record of exposures and also due to the absence of Controlled Areas, and given that persons do not need to enter nuclear sites, there is no need for the designation of Classified Persons.

	71 (b)
Systems of work, administrative controls and other relevant information
	Local rules containing contingency plans have been prepared. The intention is that these are concise and restricted to radiation safety matters as required by the ACoP. Where necessary these are supported by local instructions such as waste disposal procedures. The Radiation Safety web pages provide further information, updates and training materials www.staffnet.manchester.ac.uk/rsu/ionising-radiation/ 

Radioactive sources
Information leaflets relating to safe use and storage are supplied with each isotope. The information also includes practical notes on chemical and physical stability (including volatility), and the recommended ‘use by’ date of the product.
Associated equipment
Supplier’s information and local training on the safe use of laboratory equipment such as centrifuges, gel dryers and incubators is available, and mandatory regarding certain items of equipment.
Systems of Work
As designated areas have been created (Supervised Areas), local rules and contingency plans have been prepared. Deviations from local rules and risk assessments are prepared as supplementary protocols.
Radioactive sources are supplied with safety instructions that identify all general and specific hazards associated with a particular isotope and compound.
The following are essential reading:
· Amersham Biosciences. Safe and secure - a guide to working safely with radiolabelled compounds. Publication 18-1137-88-AC.
Delacroix, D. et al. Radionuclide and radiation data protection handbook. Rad. Prot. Dos. 98 (1) 2002.

	71 (i)
The training needs of classified and non-classified employees
	Basic awareness training is provided centrally and delivered either Face2Face or on line. The training is managed through Staff Learning and Development using the training catalogue https://app.manchester.ac.uk/public/Login.aspx?PageRequest=/myprofile/training/default.aspx&action=timeout the search term ‘radiation’ is used.
Prospective users are given a laboratory induction that includes local training on techniques and radiation safety measures in the facility they will be using supplement central training.
In addition to the ‘on the job, refresher training courses, refresher instructions and updates are provided. Typically, refresher training is provided every three years.

	71 (e)
The need to alter the working conditions of any employee who declares they are pregnant or breastfeeding.
	There may be other radiological, chemical or physical reasons to make adjustments to a workers environment or potential exposures. Guidance is available on the Occupational Health website at www.occhealth.manchester.ac.uk/documents 

	71 (g)
Commissioning survey, critical examination and annual inspection
	New or refurbished labs must pass a commissioning survey.
Major facilities subject to architects and designers specialists assessment managed by a Principle Designer (CDM regulations).
A design guidance note refers: www.staffnet.manchester.ac.uk/rsu/ionising-radiation/radiation-laboratory-design-guidance-note/ 
The Radiation Safety Unit undertakes approximately annual inspections of safety systems including administrative controls and monitoring surveys.

	71 (g)
The maintenance and testing schedules required for the control measures
	Statutory testing and inspection of Local Exhaust Ventilation is overseen by Estates Services (or in some cases by Schools) and regular maintenance schedules for such equipment are maintained.
Equipment including hand-held radiation monitoring equipment is undertaken by the RSU or external bodies and suitable records kept as required.

	71 (o)
The responsibilities of managers and workers (including outside workers) for ensuring compliance with these regulations.
	Heads of School / Unit are responsible for securing statutory compliance and ensuring staff and students comply with local rules, standard operating procedures and other associated safety management processes and procedures, and also for appointing suitable and sufficient Radiation Protection Supervisors to assist them to comply with the IRR17. PIs, Group Leaders and facility managers have the responsibility of ensuring Workers (staff and students) comply with requirements laid down in local rules, which is a legal duty, and also comply with University mandatory arrangements.
Local safety committees have been established as part of local safety management and Radiation Protection Supervisors have a role in such committees.
The University has established a policy and a series of mandatory arrangements, which include Chapter 4: Radiation Safety, Chapter 25: Ionising Radiation Safety, Chapter 13: Faculty, School and Local Policy Statements and Chapter 14: School and Local Health and Safety Committees.
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