Version première

8. EXCLUSION OF SOURCES FROM THE SCOPE

OF THE RECOMMENDATIONS
 (204) Controllable sources and the associated radiation exposures fall within the scope of these recommendations. However, as stated in Section 2.3, the development of exclusion criteria would be beneficial in the practical application of protection and avoid the excessive regulation of radiation sources, both natural and artificial. The situation differs somewhat from the use of constraints and reasonable dose reduction by optimisation (See Chapters 6 and 7) but may be aided by their use.

8.1. Exclusion of quantities of artificial radionuclides

(205) The starting point for consideration of values at which artificial radionuclides may be excluded from the scope of the Commission’s recommendations is the minimum constraint recommended in Section 6.2. This constraint of 0.01 mSv in a year has been used extensively to establish the Exemption criteria used internationally and regionally. The inter-Agency Basic Safety Standards (FAO et al., 1996) and the Euratom Basic Safety Standards (Council of the European Union, 1996) have derived radionuclide-specific activities and activity concentrations, principally for users of small quantities of radionuclides. Recently, the IAEA has extended the use of the minimum constraint criterion to derive radionuclide-specific exemption activity concentrations for bulk materials (IAEA, 2005). Finally, the UN Food and Agriculture Organization (FAO) has revised its recommended activity concentrations in foodstuffs that can be traded internationally (CODEX, 2004).

 (206) Inspection of the whole spectrum of activity concentrations that have been generated in these large international exercises , and consideration of the practicality of control, leads the Commission to observe that whatever the scenario - workplaces, homes or foodstuffs – no activity concentrations have been proposed internationally that are below 0.1 Bq g-1 for any artificial ß/? emitters or below 0.01 Bq g-1 for artificial a-emitters. The Commission has concluded that these values provide a practical definition of what is to be considered radioactive and therefore the levels at which materials are to be within the scope of its recommendations. It now recommends the figures in Table 10 as the basis of exclusion from the scope of its recommendations.

8.2. Natural radioactive substances in environmental materials

(207) Most natural materials are radioactive to a greater or lesser degree. Thus, there are many situations where control is impracticable because of the ubiquity of the materials or exposures. Such situations may be excluded from the scope of regulations on the grounds that they are not amenable to control. Examples are cosmic radiation at ground level and potassium-40 in the body.

(208) The principal exposures from both internal and external sources in environmental materials are from potassium-40 and the decay series of uranium-238 and thorium-232. The only conceivable protective actions are; prevention of consumption of foodstuffs produced, relocation of populations, and, if the source is mainly potassium-40 in building materials, extensive rebuilding. These actions are disruptive and require considerable resources.

(209) The Commission proposes a set of exclusion values shown in Table 10 for the activity concentrations of natural radionuclides in materials. These levels were established from consideration of the distribution of concentrations of natural radionuclides in natural materials, representing a value towards the higher end of the generally observed range. In the UNSCEAR (2000) report, activity concentrations of the naturally occurring radionuclides in food range from less than 0.001 up to about 0.1 Bq g-1. The exception is shellfish where 210Po, in the decay series of 238U can have activity concentrations of the order of 1 Bq g-1. Exposures from environmental materials and intakes of food and water, at these activity concentrations, would lead to individual annual effective doses of no more than about 0.2 millisieverts, which does not in the Commission's opinion imply an unacceptable level of exposure.

(210) The Commission notes the recent work undertaken by the IAEA in the production of its report DS161 in which the exclusion levels for the uranium and thorium series and for 40K have been agreed internationally. These activity concentrations are shown in Table 10 and are recommended by the Commission as the levels below which materials do not enter the scope of its recommendations.

Table 10. Recommended Exclusion Levels

Nuclides
Exclusion activity concentration

Artificial a -emitters
0.01 Bq g-1

Artificial ß/? emitters
0.1 Bq g -1

Head of chain activity level*, 238U, 232Th
1.0 Bq g -1

40K
10 Bq g -1

For 238U and 232Th chains, this value also applies to any nuclide in a chain that is not in secular equilibrium excluding 222Rn and daughters in air which in all situations are controlled separately.

8.3. Cosmic rays

 (211) Cosmic rays at ground level and the resultant exposures are not controllable. They are thus excluded from the scope of the Commission’s recommendations. Limiting the time spent by passengers and crew at high altitudes would be the only practical way in which to control exposure to cosmic rays in aircraft. The average annual effective doses to most aircrew are in a narrow range , previously estimated at around 3 mSv, although this will reduce significantly with the Commission’s revised radiation weighting factors for neutrons and protons (Chapter 3). The exposure of some specialist aircrew, such as security staff, and a small number of professional couriers may be twice the average value for aircrew. These exposures of aircrew and couriers in the operation of commercial jet aircraft should be dealt with as occupational exposure in the general system of protection and thus of informed individuals.

(212) The Commission is convinced that the exposure of passengers is not controllable by any reasonable action. It is therefore excluded by the Commission from the scope of its recommendations.

