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Best Available Techniques (BAT) at University of Liverpool – 2018 
Introduction
The use of Best Available Techniques (BAT) in relation to the accumulation and disposal of radioactive waste is a requirement of Environment Agency (EA) Permits issued under the Environmental Permitting Regulations 2016.

We are required to use BAT to:
· Justify the use of radioactive materials

· Minimise activity and volume of radioactive waste generated

· Dispose of radioactive waste so as to minimise the impact on the environment and the public
All facilities used for the disposal and storage of radioactive waste should be maintained in good repair. This will relate to ventilation (including fume hoods), drainage systems (including sinks) and solid or organic liquid (e.g. scintillant) radioactive waste storage facilities. The University’s EA Permits do not allow any storage of aqueous radioactive waste.
In addition, we are required to routinely check effectiveness of procedures, systems and facilities in meeting the requirements of BAT.

Staff should be adequately trained to meet the requirements of BAT and appropriate records must be kept to demonstrate compliance.

Scope

This BAT review document aims to demonstrate that the University has adopted the principles of BAT and relates to work with radioactive materials at all University of Liverpool sites covered by the following Permits:

· EPR/VB3633DJ, Main Campus
· EPR/RB3730DN, Leahurst Campus
Justification

Fundamental to BAT is the justification for the use of radioactive material and an assessment of the type, quantity (volume), and activity of radioactive waste that is likely to be produced.

The University’s Radiation Protection Office (RPO) has produced a BAT form which must be completed prior to undertaking any new work with radioactive materials. The form is available on the RPO website (www.liv.ac.uk/radiation/document.htm) and has been circulated to all University RPSs. The form requires the user to make a justification statement and also asks for an estimation of the various wastes by stream, potential activities to be used in the experimental work and the frequency of the work. The user is asked to consider whether the work can be carried out using a lower quantity of radioactivity and whether there is any scope to further reduce the quantities of radioactive waste generated for disposal, either by volume reduction or by using decay storage.
Areas where radiation work is carried out are regularly inspected by staff of RPO as part of its on-going programme of in-house audits and inspections.

Environmental impact assessments have been reviewed and are available on request. They show that all predicted doses to members of the public are << 20 µSv/year. They give justification to our disposal policies and, in particular, that aqueous waste should be disposed of to drain without delay.

Disposal Strategies

Gaseous disposals are ordinarily extremely small (below the annual Pollution Inventory reporting threshold) and they are kept to a minimum where reasonably practicable.

Solid waste is stored for decay, when appropriate, to minimise disposal costs and environmental impact. This is particularly so for P32 waste (with a short half-life of 14 days) where decay store in Perspex boxes for 3 months is appropriate.
Solid waste is disposed of via one of 2 routes: (a) transferred to a contractor for off-site incineration in accordance with the Permit limits or (b) as very low level waste exempt from the Environmental Permitting Regulations. Note that currently, and in accordance with EA instructions, where solid radioactive waste is disposed of using the Permit it must not be transferred to a landfill site for burial but must be sent for incineration.
Organic liquid waste is transferred to a contractor for off-site incineration.
Current EA Permits do not allow any accumulation of aqueous radioactive waste and this must therefore be disposed of without delay to minimise the risk and impact of accidental spillages. Immediate disposal is justified because of the limited quantities of aqueous radioactive wastes and the correspondingly low environmental impact.
Operational Procedures

The University has a written code of practice on radiation safety. This details the radiation safety duties and responsibilities of Heads of Departments, RPSs, the RPAs, and users of radioactive materials.

As far as reasonably possible, up-to-date lists of all Heads of Departments and RPSs are maintained by the RPO Organisation charts of the University’s management structure can be found at the following website – https://www.liv.ac.uk/intranet/excellence/whos-who/ and further information can be found at – https://www.liv.ac.uk/intranet/excellence/.

The competent person for the management of radioactive waste procedures and compliance with the conditions of the EPR2016 Permits are the University’s RPA/RWAs (Prof. Peter Cole (RPA2000 Certificates No. 1739 and No. 196) and Louise Nicholson (RPA2000 Certificate No. 1335 and EA Certificate No. 128)). They are assisted by the Radiation Protection Technicians (John Ryan and Paul Davies), who are responsible for the routine management of the central radioactive waste store, keeping records of radioactive waste, the collection of radioactive wastes (solid and organic liquid wastes) from the various departments, temporary storage and onward transfer of waste to Veolia for incineration at their Wirral site.
In departments it is the responsibility of the RPS to organise waste removal (solids and organic liquid waste) to the departmental waste stores and if necessary delegate this responsibility to a suitably trained technician. In addition, the departmental RPS has a responsibility to maintain suitable and sufficient records of the waste generated and its disposal route i.e. the radioisotopes and activities of aqueous liquid to designated sink, and the same for solids or organic liquids deposited into each waste bin. Copies of these records are supplied to the RPO on a monthly basis, and on collection of any individual waste bins from the department.
A detailed description of the procedures for the management of radioactive waste at the University, plus the associated record keeping and computer databases is provided in a separate document (Waste Management version 10). This is available upon request from the RPO. An electronic copy is held in the RPO file store.
Monitoring of waste in the central waste store has been done in the past and in all cases showed dose-rates less than 5 µSv/hour (as would be expected from C14, H3, S35, P33 and decayed P32 all bagged and within plastic Medi-bins).

With regard to transport, waste bins are transported as ‘Excepted Packages’. A generic written procedure for the receipt of radioactive materials into University departments has been established and is available on the RPO website.
All radiation workers must be registered with the RPO on the appropriate section of the RPO webpage. Any new work must be covered by a risk assessment. Template risk assessment forms are made available on the RPO website.
Procedures for working safely with radioactive materials can be found in two generic sets of Local Rules on the RPO website. These are: “LR1 Part 1: General Local Rules for Work with Ionising Radiations”, and “LR2 Part 2: Contingency Plans”. They are supported by “LR: Radioisotopes: Specific Procedures and Hazard Assessment”. A template is also available for ‘LR Part 3: Departmental Local Rules’ which details the arrangements within a specific department and is to be completed by the RPS.
Facilities for Waste Disposal

BAT requires facilities to be well maintained with documented reports of inspections and remedial actions taken.

All fume-cupboards and ventilation systems are inspected and tested on an annual basis by an external contractor. This process is managed by the University’s Facilities Management Department. 

Drainage systems in laboratories are checked regularly and all discharge points and drains are marked. Aqueous disposals are only down designated and clearly marked sluices or sinks whose drain connects directly to a main drain.

The central waste store for accumulation of radioactive solid and organic liquid waste is checked at least monthly by the Radiation Protection Technician (John Ryan). In practice, RPO members of staff enter the store on a regular basis and any problems or defects would be noted immediately. The store has been inspected and approved by the local Police Counter Terrorism Security Adviser and Environment Agency inspector.
The store is kept clean and tidy. The concrete floors of this store have been sealed with a PVC covering. It has been decided that further sealing of walls and ceilings can not be justified under BAT as the risk of spillages in the store leading to significant doses is very low. Only solid waste and small volumes of organic liquid waste are stored in sealed and water-tight plastic bins.
The central waste store is fitted with an intruder alarm system and a fire detection system that activates an alarm in Operational Services Control Room if triggered. The alarms are checked annually by the Facilities Management Department. 
Staff Training

BAT and its requirements should be covered in the training of all staff and students who will be working with radioactive materials.

All new radiation workers receive a half-day introductory training seminar which is run twice a year by the RPO. This emphasises the need for justification and optimisation, only using radioactive materials if they are the best option and then using the minimum quantities and the radionuclides with the minimum radio-toxicity and environmental implications. The RPO maintains a database of all users who have attended this seminar and issues certificates of attendance.

This standard training is followed up within departments by appropriately qualified staff with more specific training that directly relates to an individual’s work procedures. A generic form for the recording of this departmental training is available on the RPO website.

Prior to formal appointment, all Radiation Protection Supervisors must attend a suitable training course. The RPO arranges on-site courses approximately annually, which are tailored to the university and to departments working with unsealed radioactive materials.
Summary

Current procedures are considered adequate and in keeping with BAT principles. 
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