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Unwanted Radiating Scrap

G.A.v.d.Reijden

Q.A.Consultant.

In this presentation the Supplier is the Scrap processor and the Client is the Smelter of scrap.

The ISO 9001 Quality Management System describes quite clearly that the supplier should meet the specifications of the client when selling a product.

The accepted level of radioactivity in scrap is the one specification, which has grown into a major problem: 
For the smelters they see that there is no problem since their demand is simple:

They say in principle that their scrap supply must have NO detectable radioactivity or radiation.
They reject every radiating object and are able to claim a large sums of money in compensation because they know with great certainty who the supplier was. They have to interrupt their transport and melting process for every triggered alarm. That is the main reasons for total rejection. They cannot risk melting a dangerous source!

How to deliver scrap according this specification !

As it is impossible to monitor the radioactivity of each scrap object, the Scrap industry has concentrated on the measuring of the likely emission of Gamma radiation of the most common and important radioisotopes in or on scrap.

The suppliers’ Gamma detection process has to be better than, or at least as good as, the system of the smelter.

In general the first measurement is carried out at the gate with the Gate monitor of the scrap processor. Here is the only possible chance to identify the sender of the scrap and to try the theoretically possible solution of “Return to sender”.

When an object is found later, and the identification of its sender obscured, the object becomes the burden for the scrap processor.

By experience gate detectors are certainly not a 100% safe or certain solution, not every radiating object is seen at once.

One of my clients has two additional gate detection systems operational, mounted in one frame with a total of 8 detectors. The scrap passes the second detection system after it has been transferred into another truck and has another configuration and position. The unloading, loading and transfer is done with polyp cranes equipped with scintillation detectors in the polyp grab. It may be said that this policy of multi measuring of various scrap configurations has been successful.

Multi measuring and the removal of contaminated materials ensured that the scrap subsequently supplied to the client was free of radiation. In one year 250 000 tons of scrap was delivered and not one single radiating object was detected by the Client.

But a problem is arising.

Not only sources and rather heavy radiating objects are found, but also weak radiating objects.

As the background level is 50 nSv/h, the objects radiating above this level are picked out too, because they trigger the detection systems.

The radioactivity levels are below the exclusion and exemption levels mentioned in the Basic Safety Standards, Tecdoc 855 and Tecdoc 1000.

The Dutch Government has accepted new standards for acceptable radioactive materials.

For each radioisotope a radioactivity level is mentioned and the maximum total radioactivity.

One example is Co 60 the level is 1 Bq per gram and a total of 1E +5 Bq.

Below these levels the material doesn’t need a licence to have and to trade with, but unfortunately it is not useful as scrap for the normal Scrap processing Industry.

The refusal of low radiating scrap has nothing to do with radiation levels produced by such materials these levels are extremely low.

Whilst there are solutions for the materials that need a licence above the exclusion and exemption levels such as: (A.) Cleaning. Removing the radioactive material. Grinding-water jetting-washing and immersing in a bath with chemicals. NRG, or (B.) Melting the radiating objects in a special furnace. Siempelkamp, Studvic; There are no solutions yet for scrap contaminated with radioactivity levels that are below the exclusion and exemption levels.

What to do with all these other objects ?

There are no reasonable solutions now for the normal scrap industry!

It should be considered that Radiating scrap be collected ‘separately’ and melted in a dedicated furnace to reduce the volume and remove the Radioactive material, which is only possible with natural isotopes and a number of artificial isotopes, some others will stay in the smelt.

For the artificial isotopes that remain in the melt, techniques for removing these should be developed. However this is not a task only for the scrap industry.

The present proposal (or lack of solution) leading simply to diluting such radioactivity is a blind alley.

In the past years it became clear that every alarm has to be investigated.

When there is an alarm the scrap and metal stream has to be interrupted for close measuring with handheld detectors. This is the only possibility to make sure that there is not a hidden source somewhere in the scrap. The detected radiation doesn’t indicate or relate to the level of radioactivity of the origin of the source.

The only acceptable and practical solution in the normal industrial process is to immediately reject any detectable radioactivity or radiation.

This message was given by the scrap industry and the smelters at the Prague conference and during the sessions of the UN group of experts in 2001/2002.

Unfortunately these issues were not discussed in enough depth, nor any practical solution suggested by IAEA and the UNECE nor any National Governments.
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