
IAEA-CN-87/88 XA0103329

DECOMMISSIONING AND TRANSPORT OF TELETHERAPY MACHINES

AND IRRADIATORS

T-WILSON
AEA Technology, Harwell, UK

M.ORD
AEA Technology, Harwell, UK

The management and control of high activity gamma sources in non-power applications is a
particular challenge for regulators of health & safety and the environment, throughout Member States.
These sources (typically 60co or 137cs) a r e u s e ( j m medical, educational or industrial applications, to
benefit the health and quality of life of the general public. They do however present a significant risk
to both people and the environment if not maintained, managed and controlled in accordance with
radiation safety principals and the relevant legislation. This is particularly pertinent as these machines
come to the end of their working lives and require decommissioning.

Teletherapy machines are those which have been used for patient cancer treatment. These
units are almost always found in radiotherapy departments in hospitals, although a few have been used
in industrial non-destructive testing (NDT) applications, or for calibration. They are 'mass produced'
and designed to be re-sourced in-situ and therefore have proven and documented load/unload
procedures.

The sources in these units are usually held in a shielded 'head', often containing depleted
uranium. Due to its own radioactive properties, the depleted uranium shielding presents at least as
much of a disposal challenge as the source itself.

In the majority of cases, purpose designed mating plates exist for transferring sources from
these units into approved transport containers.

Irradiators present different challenges and often require a novel approach due to age of
sources and mass of inherent shielding. Many of the units now destined for decommissioning were
originally constructed in the sixties and have often been customised to meet customers' specific
requirements, or even home-made by the physicists. There are therefore many variations, for which
there is little or no information available and rarely any detail on how or if the source(s) can be
extracted. Many of these units date back to an era when transport of radioactive materials was less
strictly regulated. They were not therefore designed with on-site source exchanges in mind. The
preferred option was to move the entire unit to a hot-cell facility for remote unloading.

Irradiators are used in a wide range of applications, and are most frequently located in
universities or medical schools. They are also used widely in industrial applications such as
sterilisation and calibration.

Many irradiation facilities have been hidden away in basements or difficult to access bunkers,
to protect them from adverse interest. Removal of units from these 'secret' locations often result in
significant logistical and engineering challenges for the movement of the substantial flasks in and out
of the building, or even the units themselves. Customised engineering solutions are frequently
required to raise significant weights up stairs, lift shafts or out of confined spaces.
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There are real and perceived risks associated with holding high activity gamma sources in the
public domain, both of which attract real costs. Many universities and hospitals cannot justify the
costs in terms of financial, space, resource and even PR commitment to continue holding a rarely used
piece of outdated technology, which is a very real liability. Hence, many establishments are taking the
decision to invest in modern technology with inherently lower risks, and decommissioning the old
machines.

Many of the original equipment manufacturers of these units no longer exist, or no longer
operate in this market, so only a handful of experts remain who have the necessary expertise and
equipment to undertake these removals safely and in compliance with legislation.

Historically, the approach was to move sources in their existing shield housings, which at the
time was in accordance with existing regulations or under a Special Arrangement granted by a
Competent Authority for de-sourcing in hot-cell facilities. However the expertise and technology now
exists to enable either on-site unload of the sources into approved transport containers, or transport
entire units in an approved Type B(U) container negating the requirement for a Special Arrangement
for Type B quantities.

The UK approach has been to develop a Type B approved overpack (colloquially known as
Transactive) which is essentially a 20 foot ISO container, manufactured in the UK to meet the IAEA
standard for Type B(U) package regulatory requirements. It has a payload of 6 tonnes, which far
exceeds any other Type B approved container currently available. Transactive therefore enables
removal of some of the older and heavier irradiation units, for which there has previously been no
solution.

Decommissioning of any of these units ultimately requires separation of the radioactive
components for either disposal or use as feedstock. Recycling routes exist for 60co, 137cs anci
depleted uranium, although not all meet the required criteria. Those that are not suitable for use as
feedstock are destined for long term storage pending availability of a final disposal repository.

Each of these operations requires careful consideration of the associated risks and hazards.
Detailed documentation is produced to identify each of the hazards, both conventional and
radiological, and the safeguards that are put in place to minimise the risks to the operators, members
of the public, property and the environment. Contingency plans are developed to demonstrate how
failure of one of the safeguards would be managed.
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