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THERE ARE RADIATION SOURCES OUT THERE!

M.Y. BAHRAN
National Atomic Energy Commission, Republic of Yemen

Abstract. During the past few years we have been working in the area of the safety of radiation sources and
radioactive materials. In this paper we summarize our findings and describe the recovery of an abandoned source.
We call for further international co-operation in this area. In particular, we suggest an international system for the
tagging and tracking of radioactive sources.

INTRODUCTION

A regulatory authority has existed in Yemen for only a few years, but radiation sources started
to be introduced into the country early in the development of industry — particularly the oil
industry — in Yemen.

Before May 1990 Yemen was divided and an authoritarian government controlled the
southern part, which included a large area of mostly desert land, and to this day we do not
have a clear idea of the activities that may have taken place in that area before unification.

The National Atomic Energy Commission (NATEC), the regulatory authority, has four
general directorates connected with radiation protection and waste safety. Three of them are
currently active, the most important of them being the General Directorate for Inspection,
Licensing and Registration (NATEC-GDILR). In the past couple of years, we have not only
established the necessary infrastructure but also embarked on a comprehensive programme.
We have the law, the technical people and some equipment, and also excellent success stories
to tell. Our successes mean two things - on one hand, that NATEC is up to the job, assigned
to it by the law, of protecting Yemen's people and environment from the dangers of radiation
and, on the other, that dangers exist buried under the sand.

RADIATION SOURCES AND RISKS

The sealed and unsealed radiation sources of concern here were brought into Yemen mainly
by foreign companies in connection with developmental activities which started in the late
1960s and early 1970s, reached a peak in the late 1980s and are continuing. The nuclides of
interest are basically cobalt-60, caesium-137 and iridium-192, and the intensities range from a
fraction of a curie to thousands of curies. The sources entail the risk of chronic and acute
radiation injuries; the environmental risk is hard to quantify.

THE CASE OF AN ABANDONED COBALT-60 SOURCE

One day, in a junk yard belonging to a sub-contractor to an oil company, we stumbled across
an old receptacle that looked like a large paint drum (in fact, it was initially mistaken for one
by the yard supervisor). It was together with a number of paint drums although it was much
heavier than a paint drum. Clearly, the yard workers had assumed it to be a paint drum and
had ignored the fact that it was unusually heavy.

We were pleasantly surprised to find that the receptacle was properly closed and that its
contents were intact. Inside the container was a sphere of lead (a lead container) surrounded
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by protective material. The receptacle had the "radioactivity" sign engraved on it, but the
colour of the sign was the same as that of the receptacle. No information was available to
indicate the type and amount of radioactivity inside.

From the volume and weight of the lead container and the residual activity measured at the
surface, assumptions were made as to the kind, form and amount of radioactive material
inside. On the basis of these assumptions, the decision was taken to unseal the lead container
by remote control and carry out spectroscopic measurements to identify the source and assess
its intensity. The lead container was unsealed, measurements were carried out and the lead
container was sealed again with the help of a home-made remotely controlled set-up.

It turned out that in the lead container was a moderately hot cobalt-60 source in metallic form.
Clearly, the source was old (later, it turned out that it had entered the country in the early
1980s). In the light of an assessment of the risk associated with the source, we were glad that
the source had been found intact and untouched. Subsequent investigations revealed
information pointing to "criminal" ignorance on the part of the companies involved.
Fortunately, no injuries were caused.

OTHER INCIDENTS

We have encountered a few incidents in which violations of the law took place. Most of the
violations were minor, but there was an illegal attempt to dispose of an industrial source by
burying it in the ground. It was discovered in time, by mere chance, and again no injuries
occurred. Still, we are particularly worried about sources that entered Yemen before NATEC
was established.

We have been lucky so far, but we cannot foresee the future. We just hope that, through hard
work and the stringent control of new sources, we will not experience incidents where people
and/or the environment are at risk. Certainly we believe that there are radiation sources out
there, and although two incidents involving two sources does not sound much, one accident is
an accident too many.

CONCLUSIONS

Foreign companies, if not properly watched, may choose to ignore regulations relating to the
safety of radiation sources, with detrimental effects on people and the environment. In order to
make them accountable and enable regulatory authorities such as NATEC to ensure the safety
of sources, we propose the establishment of an international tagging system for manufactured
radiation sources. With this system, each source would be registered with the IAEA. Such
registration would facilitate the identification of abandoned sources, helping to ensure that the
guilty parties are made accountable. The system should make it possible to track any source
from the place of manufacture to the place of storage and/or treatment, ensuring that no
sources are abandoned or lost without the international community noticing.
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