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LEGAL AND TECHNICAL REGULATIONS

On radiation control of metal scrap

 in the Russian federation

On the whole, the existing regulatory base provides an appropriate level of the radiation   monitoring   in   Russia.   But a number of problems do remain to be discussed at this meeting.

Allowed Level of Scrap Radioactivity

This extremely important problem is mentioned in the UN’s report, but it doesn’t include any concrete proposals how to solve it.

Nowadays there are national and international standards of the allowable content of radioactive substances in materials. If the radioactivity level in the material exceeds these standards, this material is recognized as radiation hazardous. The handling of such material requires the fulfillment of radiation safety conditions in full volume, including obtaining of permission (license) for handling such material. Radioactive wastes also correspond to this first level (exemption level).

The handling of materials with the lower radioactivity content doesn’t necessitate obtaining a permission. But these materials are subjected to radiation monitoring and a number of restrictions on their use are imposed.

There is a level of radioactivity (clearance level) below which the materials are released from any control because of extremely small risk of the radiation exposure. This second level of radioactivity is several times lower than the first one and the handling of such materials has no restrictions. At the same time radiation of such materials provokes a noticeable excess of the dose rate over the background, which is large enough for the highly sensitive systems of radiation monitoring to actuate.

The values of the levels of exemption and clearance, when materials escape the regulatory control, given in Tables 3.1 and 3.2 of the Report of ECE, EC and IAEA published in 2002, can be cited as an example.

Exemption Levels for Some Radionuclides

	Radionuclide


	Specific Activity, Bq/g
	Total Activity, kBq

	Cobalt 60
	10
	100

	Iridium 192
	10
	10

	Cesium 137
	10
	10

	Radium 226
	10
	10

	Uranium natural
	1
	1

	Americium 241
	1
	10


Clearance Levels for some Radionuclides

	Radionuclide


	Specific Activity, Bq/g

	Cobalt 60
	0,1

	Iridium 192
	0,1

	Cesium 137
	1

	Radium 226
	0,01

	Americium 241
	0,1


It should be pointed out that there are some disagreements between these data and figures of some national regulatory bases. In particular, in Russia the clearance level for 60Co is three times higher than the corresponding level given in the Table.

But the main point lies in the fact, that in our opinion and not only ours, the two above-mentioned levels of radioactivity cannot serve  as an allowability criterion, as applied to the radiation monitoring of scrap.  The key reasons are as follows:

1. During scrap monitoring a slight excess of the radiation dose over the background does not guarantee the absence in the scrap load of a source which radiation hazard far exceeds the above levels of allowable radioactivity of materials.
2. When re-melting even slightly radioactive scrap, redistribution of nuclides can occur and products of melting can contain radioactivity in amounts exceeding the above allowable levels.
But, as the accumulated experience shows, the consideration of the above-listed circumstances in the international and national regulatory bases is a long-term affair and possibly unrealizable at all.

In this connection it seems to be expedient to assess once again the possibility of the use of a “commercial” criterion by all participants of the scrap recycling chain on a voluntary basis. According to this criterion, a free-selling scrap-load should not contain radioactivity detectable by modern means of monitoring.  This criterion should be specified in concerned contracts for delivery of metal scrap.

It is significant that the above “commercial” criterion corresponds to the internationally recognized classifications like the European EFR-EUROFER scrap specifications which stipulate that all metal scrap grades should not contain hazardous radioactive substances; materials presenting radioactivity in excess of the background level and radioactivity in sealed containers even though no significant exterior radioactivity is detectable due to shielding or the location of the sealed source in the scrap load.

It is important to remember the existing differences in detection thresholds of the monitoring systems installed in different places. The situation when, for example, a supplier doesn’t detect radioactivity in scrap, while a buyer detects it with a high probability cannot be excluded. To avoid such situations, it is vital to provide for comparability of the monitoring results.

Improvement of Reliability of Radiation Monitoring  

Comparability of Results 

Certification of Monitoring Systems

The process for detection of radioactivity in scrap is random in character. The detection probability depends on a source power, its radiation energy, location of the source in the scrap load, presence of elements shielding radiation, sensitivity of the detection system, the background level in the zone of monitoring etc.

To detect the source with the probability close to 1, i.e. to guarantee the absence of radioactivity in the scrap load being supplied, monitoring should be repeated many times including the moment of reloading the scrap. Such repeated controls increase the probability that radioactivity will be detected, so the detection systems are to be available through the whole chain – from collectors, processors, suppliers to monitoring points at frontiers and scrap users. It is a good practice to use different detection means, e.g. fixed systems, portable crane systems, hand-held devices. The multiple monitoring is expedient within the framework of a single enterprise. 

At all other factors being equal, the higher is the sensitivity of the monitoring systems used, the higher is the detection probability. So, it is vital to use  highly sensitive monitoring systems with a wide energy range of recorded radiation to detect all nuclides of a serious hazard (from 239Pu, 241Am to 60Co), especially for major suppliers and crossing points at frontiers.

To provide the comparability of the results of monitoring, it is necessary to know parameters of the means of monitoring used which characterize the detection probability of various amounts of the excess of the dose rate of sources over the background with low (241Am), medium (137Cs) and high (60Co) energy of gamma-quanta.

It is significant to obtain these characteristics by a commonly agreed procedure. The results of such certification of the radiation monitoring means should be accumulated in a database accessible for all participants of the metal scrap chain. It is very important for the well-founded selection of the supplier which can provide such level of radiation control which is adequate for accepting him as a reliable partner.

Since the metal scrap market is international, it is possible that issues connected with the certification of systems and creation of the database can be undertaken by one of the international organizations, e.g. Bureau of International Recycling (BIR).
Responsibilities of Participants of the Scrap Recycling Chain

The participants of the scrap recycling chain are as follows: organizations which produce and accumulate scrap, primary scrap collectors, scrap processors of the intermediate link, major processors being suppliers of the main bulk of scrap, transportation companies and, finally, scrap users.

In principle, radioactive contamination of scrap can happen in the zone of responsibility of any one of the participants, especially due to local sources. In view of this, requirements imposed upon the radiation quality of scrap, reliability of its determination and responsibility for non-fulfillment of these requirements should be clearly defined by the corresponding unified items of the contract commitments of the organizations involved in the scrap recycling chain. In our opinion, it will be in the interest of each conscientious participant of the chain and facilitates the execution of the “polluter pays” principle.  
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