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In Brazil there are about 600 Radioactive Facilities that operate 3300 nuclear gauges.

The management goal for these sources is minimize the waste that must be stored and
disposed, through reutilization or a more efficient method of disposal conditioning.

A database is being implemented in order to facilitate the organization and retrieval of
information about sources stored at CDTN. Examples of the information being included are
[1]:

- radionuclide, activity and date (e.g. 60Co, 1 GBq, January 14* 1988);
physical and chemical form of radionuclide;

- producer of the source;
- source type including dimensions and shape;
- source serial number;
- results of tests which have been done, for example leak tests;
- details of the equipment, i.e. dimensions, material, etc.;
- measured dose rates (at the surface and at 1-m distance from it);
- whether the source was originally conditioned as special form radioactive material;
- working life of the equipment, etc.

It is intended to reutilize only sealed sources containing certified special form
radioactive material. Sources received at CDTN with this certification will be wipe tested [2]
in a hot-cell. A special Geiger Miiller detector for measuring very low level radiation will be
used to detect leakage at detection levels, even lower than the established leakage limit in the
CNEN-NE-5.01 Standard [3,4]. If the source does not exhibit leakage and the shutter
operation and shielding of the nuclear gauge is in good condition, it will made available for
reuse at a cost savings to the user over the purchase of a new source.

Nuclear gauges whose sources do not meet these requirements will be dismantled and
the sources efficiently conditioned.

The CDTN guidelines for establishing a methodology for conditioning disused sources
are:
• Dismantling the nuclear gauges in the hot-cell;
• Collecting the sources in an double-lead shielded cylindrical cavity below the hot-cell,

until the limit of activity or level is reached;
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Transferring the internal shielding with the sources to a 200 litre metallic drum (type A
package), internally shielded with concrete;
Retrieval of the sources, if it is necessary;
Low doses of radiation for involved workers;
Using of a high performance concrete to provide high compressive strength and low
permeability [5].

The methodology is illustrated in the Figure 1.
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Fig. 1. CDTN Spent Sources Conditioning Process

Various thicknesses of concrete and lead were evaluated using the software
"Microshield". A maximum activity of 74 GBq (2 Ci) of 60Co and 370 GBq (10 Ci) of 137Cs
was assumed - about 5 and 2.5 times lower, respectively, than the transport standard limits.
The packaging that will be used for conditioning of 60Co sources will include 14.0- cm -thick-
concrete and 9.0 - cm - thick-lead. For 137Cs sources it will be used a package with 16-cm-
thick concrete and 7-cm-thick-lead.

The application of the above methodology for conditioning of the existing 137Cs
sources at CDTN (92 units on 30/04/00) - will result in 8 packages, while the use of an
conventional methodology (without dismantling) would generate about 39 drums. The
conditioning of 110 sources of 60Co will produce only one 200 L drum in contrast to the
conventional methodology, which would generate about 27 drums.
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The level of radiation on the surface of each drum was calculated with "Microshield".
For 74 GBq of 60Co the estimated dose rate on the surface of the 200 L drum will be 0.61
mSv/h and for 370 GBq of 137Cs the dose rate will be 0.06 mSv/h, below the standard limit of
2.00 mSv/h.

To dismantle the nuclear gauges a hot-cell is being implemented at the Centro de
Desenvolvimento da Tecnologia Nuclear - CDTN. The hot-cell will allow dismantling of 60Co
nuclear gauges with activities up to 7,4 GBq (200 mCi) and 137Cs up to 370 GBq (10 Ci).The
general design is presented in the figure below.

REFERENCES

[1] INTERNATIONAL ATOMIC ENERGY AGENCY, "Handling, conditioning and storage
of spent sealed radioactive sources". IAEA Technical Document -TECDOC-1145, Vienna
(2000).

[2] INTERNATIONAL ORGANIZATION FOR STANDARDIZATION, "Sealed radioactive
sources - leakage test methods". International Standard ISO 9978, Geneva (1992).

[3] COMISSAO NACIONAL DE ENERGIA NUCLEAR, "Transporte de materiais
radioativos". Norma CNEN-NE-5.01, Rio de Janeiro (1988).

[4] INTERNATIONAL ATOMIC ENERGY AGENCY, "Regulations for the safe transport of
radioactive material". IAEA Safety Standards Series No. ST-1, Vienna (1996).

[5] FILHO, E.M.A.; ROCHA, S., "Desempenho medido na pratica". Techne - Revista de
Tecnologia da Construcao, July / August 97, 5 Year, p. 14-22 (1997).

134


