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Introduction

Over the last century scrap metal has become as important for the production of metals as primary ore. Thus, nearly half of all the steel produced world-wide is now made from scrap and this percentage is increasing, which is a considerable contribution to sustainable development.

At the same time potential contamination of scrap by radioactive materials has emerged as an issue of critical concern. This concern has developed primarily because of numerous reported events in which steel and aluminum mills accidentally melted discarded radioactive devices. So, as early as in 1983 radioactive sources were melted at a steel plant in Juarez, Mexico, and at Auburn Steel New York, USA. More recently, a serious radiological accident occurred in Istanbul, Turkey, in December 1998 and January 1999 when two packages used to transport Co-60 teletherapy sources were sold as scrap metal. Altogether, eighteen persons were admitted to hospital, out of which ten exhibited clinical signs and symptoms of acute radiation exposure. In late January and early February 2000 a radiological accident occurred in Samut Prakarn, Thailand, when a disused Co-60 teletherapy head was partially dismantled and sold as scrap metal. Altogether, ten people received high doses from this source, out of whom three died within two months of the accident as a consequence of their exposure.

Reportedly, costs to a metal manufacturing facility resulting from accidentally melting an orphan source typically range from $8 to $10 million and could reach as high as about $100 million. Such high costs result from plant shutdown, decontamination, and waste disposal following an accidental melt. The adverse publicity and loss of customer confidence in a product could easily have far greater financial impact on a company’s operations. Another consideration is the political impact, for airborne contamination does not respect national boundaries.

Situation in Belarus

Belarus fully recognizes the importance of properly addressing the issue of radiologically contaminated scrap metal and takes appropriate steps on the national level. It is pertinent to note that only the “Belarusian Steel Works” enterprise located in a town of Zhlobin can annually produce more than 1.3 million tons of rolled products, 50 thousand tons of steel cord, 13 thousand tons of bead wire, more than 25 thousand tons brass-coated hose reinforcement steel wire and 35 thousand tons of steel wire. 

Increased attention to that problem is also because ours is a transit state, which poses a problem of illicit trafficking in radioactive materials. Also, the country was most severely affected by the Chernobyl disaster, which gave rise to a multitude of problems related to the consequent large-scale radioactive contamination. 

The control over radioactive sources, from acquisition through to their use in the workplace and through to final authorized disposal is legally governed in Belarus. However only in 1999 the Comprehensive State System of Accounting for and Control of Sources of Ionizing Radiation was set up in our country.

The main law in the field of nuclear and radiation safety regulation is the Law of the Republic of Belarus On the Radiation Safety of the Public which came into force in 1998. The Law introduces definitions of valuation, justification and optimization principles in ensuring radiation safety (Art.3) and lays down major hygienic norms (permissible dose limits) for exposure to radiation within the territory of the Republic of Belarus resulting from uses of sources of ionizing radiation (Art.8), in particular:

· annual average effective dose for the public is 0.001 Sv or effective lifetime dose (over 70 years) – 0.07 Sv;

· annual average effective dose for the personnel is 0.02 Sv or effective dose for the working period (over 50 years) – 1 Sv, doses which correspond to the internationally adopted safety standards.

The Law requires that any practice involving uses of sources of ionizing radiation shall be carried out only by the permit issued by a competent regulatory body (Art.9). In the event of a radiation accident the user is held fully liable for the harm caused to public health and property (Art.17) and shall compensate it in accordance with the legislation (Art.18).

One should also mention Radiation Safety Norms (in force since 2000), Basic Sanitary Rules (in force since 2002). In accordance with the Radiation Safety Norms substances with the specific activity under 0.3 kBq/kg are exempted from regulatory control.
The most relevant legal act is Hygienic Requirements to Ensuring Radiation Safety during Collection and Sale of Metal Scrap (in force since 2003). The Requirements establish that the authorities responsible for supervision and enforcement are Ministry for Emergencies (Promatomnadzor) and Ministry of Health (Centers of Hygiene, Epidemiology and Health Protection). It is laid down that all metal scrap shall be subject to radiation control by a duly accredited radiation control service. Metal scrap can be unlimitedly used in Belarus, if

· the maximum exposure dose measured near its surface does not exceed 
0.2 (Sv/h (natural background detracted). 

· it does not have local sources of ionizing radiation;

· its surface is not contaminated with (- and (-emitting radionuclides. 

To be sold or melted, metal scrap shall be examined and comply with the above Regulations. The penalties are laid down in the Administrative Code.

Of course, ‘the last line of defense’ is to install sensitive radiation monitors to prevent the inadvertent introduction of “orphan sources” from entering the scrap metal pool. At our steel mills detectors are usually placed at 0.1 - 0.5 m from scrap. It is possible to monitor incoming material by hand-held monitors, but these are inherently less sensitive and require a greater degree of operator skill if they are to be effective.

Illicit trafficking is a multi-dimensional safety and security issue. Dating back to September 1994, the IAEA General Conference adopted a resolution calling upon States to “take all necessary measures to prevent illicit trafficking in nuclear material”. Belarus has been participating in the Illicit Trafficking Database Programme reporting all incidents of illicit trafficking in nuclear materials and other radioactive sources that come to our notice.

100 % of exported and imported goods are subject to radiation monitoring at border check points equipped with fixed monitors (9 out of 32 road crossings, 1 out of 19 railway crossings). 

Although the Code of Conduct on the Safety and Security of Radioactive Sources is not legally binding, we have recently informed IAEA Director General that Belarus will fully implement the terms of the Code of Conduct.

Conclusion 

In order to successfully cope with the problem of radiologically contaminated scrap metal the following generic measures should be considered:

· to develop procedures for visual inspection of scrap, principally during collection, in order to find discrete sources at their point of entry to, or early in the recycling industry; 

· to install and use detection equipment; it should be set up at crucial points in the recycling loop, in particular, prior to locations where handling, processing or melting of the scrap could damage a source; 

and last, but not least,

· to train the involved personnel.

I do believe that the UN Economic Commission for Europe has a pivotal role to play in that endeavor: it may be advisable to consider launching a specific regional project aimed at capacity-building to avert radiological incidents involving scrap metal.
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