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1. INTRODUCTION

BACKGROUND

1.1. The Interniational Basic Safety Standards for Protection against Ionizing Radiation and

for the Safety of Radiation Sources (the Standards or BSS) [1] specify the basic requirements

for protection of health against exposure to ionizing radiation, and for the safety and security

of radiation sources. They are based on the latest recommendations of the International

Commission on Radiological Protection (ICRP) (2] and regulate both 'practices" and

'interventions'. A complementary Safety Requirements publication establishes the basic

requirements for the legal and governmental infrastructure that is necessary in order to

implement these Standards effectively [3]. An essential component of this infrastructure is the

existence of a competent national regulatory authority that shall have the authority to

establish regulations. Such regulations shall , inter alia, define the scope of situations to be

regulated for purposes of radiation protection.

1.2. Humans incur radiation doses from cosmic rays and radiation generated by x-ray

apparatuses and particle accelerators, or from exposure to radionuclides, which can cause

either direct irradiation from outside the body or be taken into the body and irradiate from

within. Some radionuclides are primordial, and they are usually referred to as 'natural', others

have been created as a result of practices and are usually termed 'artificial'. Natural

radionuclides are ubiquitous in the environment, and some are anthropogenic. Many artificial

radionuclides are also widely spread in the environment as a result of, for instance, fallout

from the old practice of testing nuclear weapons in the atmosphere and routine or accidental

releases from current practices. As a result of the widespread presence of radionuclides in the

environment, a certain amount of radioactivity, primordial and human-made, is always

present in substances, materials, water, foodstuffs, goods, merchandises, the so-called

consumer products and, in general, in any 'commnodity'3. The specification of the radionuclide

content in commodities requiring regulation for purposes of radiation protection is essential

X A practice is defined as any human activity that introduces additional sources of exposure or exposure
pathways or extends exposure to additional people or modifies the network of exposure pathways from existing
sources, so as to increase the exposure or the likelihood of exposure of people or the number of people exposed.
2 An intervention is defined as any action intended to reduce or avert exposure or the likelihood of exposure to
sources which are not part of a controlled practice or which are out of control as a consequence of an accident.
3 The term commodity is understood to include - inter alia - any substances and materials, liquids and solid
materials, for instance water, foodstuffs, metals, concrete, soil, plastics, wood, paper, etc., as well as mixtures of
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for defining the scope of the relevant regulations. The Standards do not specifically define

radionuclide content that would require regulation; in particular, they do not provide a

specification for naturally occurring radioactive materials.

1.3. The definition of the scope of the radiation protection regulations involves consideration

of situations where control is not feasible or it is unwarranted. The Standards explicitly

establish three mechanisms to define its applicability. A fourth mechanism has been

recommended by the ICRP in the context of international trade in commodities [4] and is

implicit in the Standards. A complementary mechanism is set up in the Regulations for the

Safe Transport of Radioactive Materials. In addition, the Convention on the Prevention of

Marine Pollution by Dumping of Wastes and Other Matter (London Convention, 1972) [18]

requires determining which materials are exempt from the requirements of the Convention in

relation to radiation protection considerations. The summary of these mechanisms is as

follows:

* The exclusion of any radiation exposure that is unamenable to control through

regulation;

* The exemption of practices (and radiation sources within practices) from

regulatory requirements that otherwise would be applicable;

* The clearance of radioactive materials within a regulated practice from further

control;

* The exemption from intervention, which involves the use of the ICRP concept of

intervention exemption levels [4], is recommended specifically in the context of

international trade in commodities;

* The exception of packages containing radioactive materials from the Transport

Regulations; and,

* The definition of radioactive materials unsuited for dumping under the London

Convention, 1972.

1.4. In this Safety Guide these mechanisms are taken into account to specify the radionuclide

content in commodities requiring regulation for purposes of radiation protection, which can

be used as one of the bases for determining the scope of regulatory control, with the intention

of meeting the resolution GC(44)/RES/95 of the IAEA General Conference4 .

substances and materials, and goods, merchandises, and consumer products made up of them.
4 Resolution GC(44)/RESI95 inter alia, requested the Agency's Secretariat "to develop... radiological criteria
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OBJECTIVE

1.5. The objective of this Safety Guide is to specify levels of activity concentration in

commodities for radionuclides, of both natural and artificial origin, below which regulation

for the purposes of radiation protection in accordance with the Standards is not required.

These activity concentration levels will hereinafter be referred to as scope-defizing levels.

Guidance is also provided on how those levels should be applied in a regulatory context.

SCOPE

1.6. The scope-defining levels specify the levels of activity concentration in commodities,

above which trade can be regulated, and below which trade shall be unrestricted, on the basis of

radiation protection considerations, and, by implication, the levels of activity concentration in

materials originating from regulated practices that can be cleared from regulatory control.

Implicitly, the scope-defining levels for primordial radionuclides will define the naturally

occurring radioactive materials that would fall within the scope of the Standards.

1.7. The scope-defining levels do not limit the application of the Standards or any other

IAEA Safety Standard but rather it clarifies their scope of application in relation to

commodities. In particular, Regulatory Authorities are empowered to:

i. exclude exposures from other sources of radiation, such as those from cosmic

rays, as stated in the BSS [1];

ii. exempt practices, and sources within practices from some or all of the

requirements in the Standards, where exemptions should be subject to the

conditions provided in the BSS [1], either in the criteria for exemption specified

in Appendix I of the BSS, or following exemption levels defined in Schedule I of

the BSS or by the Regulatory Authority on the basis of the criteria specified in the

BSS;

iii. except packages containing radioactive material from many of the transport

regulatory requirements in accordance with the IAEA Regulations for the Safe

Transport of Radioactive Materials [5];

for long-lived radionuclides in commodities..."
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iv. clear the release of materials within notified or authorized practices from further

requirements of the Standards, subject to compliance with any clearance levels

specified by the Regulatory Authority as stated in the BSS [1];

v. authorize releases or discharges into the environment from practices of effluents

and other materials including solids, according to the radiation protection

requirements specified in the Standards (paragraphs 2.20 and 2.23 to 2.26 and

those in Safety Report XXX [6]);

vi. establish intervention and action levels for purposes of undertaking protective

actions in intervention situations involving substances, materials, goods,

merchandises, consumer products and, in general any 'commodity' with

radioactive content higher than the scope-defining levels specified in this

document, for instance using the radiation protection requirements specified in the

Standards paragraphs 3.13 to 3.15 and associated appendices and schedules.

STRUCTURE

1.8. The Safety Guide is structured as follows: Section 2 set out the scope-defining levels;

Section 3 presents the basis for deriving the scope-defining levels, which is supported by a,

Safety Report XXX [6] describing the methodology used; and, Section 4 provides guidance on

the application of scope-defining levels with special emphasis on regulatory considerations.

2. THE SCOPE-DEFINING LEVELS

2.1. The scope-defining levels for radionuclide content in commodities of any type except

foodstuff and drinking water are given in Table I. For foodstuffs and drinking water, the

scope-defining levels to be used are given in Table II separately for foods destined for general

consumption, for milk and infant foods and for drinking water.
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TABLE I. SCOPE-DEFINING LEVELS FOR RADIONUCLIDES IN COMMODITIES (EXCLUDING
FOODSTUFFS AND DRINKING WATER)

Tc-97 I Pm-147 1000

SDL SDL SDL
Nuclide (Bq/g) Nuclide (Bq/g) Nucl:de (Bq/g)

H-3 10 Tc-97m 10 Pm-149 1000

Be-7 100 Tc-99 0.1 Sm-151 1000

C-14 I Ru-97 10 Sm-153 100

Na-22 I Ru-103 10 Eu-152 I

P-32 1000 Ru-106 I Eu-154 I

P-33 10000 Rh-105 100 Eu-155 10

S-35 10 Pd-103 1000 Gd-153 10

CI-36 0.1 Ag-105 10 Tb-160 1

K-40 41# Ag-r10m I Dy-166 100

Ca45 10 Ag-l l1 100 Ho-166 100

Ca-47 I Cd-109 I Er-169 1000

Sc-46 I Cd-l 15 10 Tm-170 1000

Sc-47 100 Cd-l 15m 100 Tm-171 1000

Sc-48 1 In-l 1 10 Yb-175 100

V48 1 In-114m 10 Lu-177 100

Cr-51 100 Sn-113 10 Hif-181 10

Mn-52 I Sn-125 10 Ta-182 I

Mn-53 10 Sb-122 10 W-181 100

Mn-54 I Sb-124 I W-185 1000

Fe-55 1000 Sb-125 I Re-186 1000

Fe-59 I Te-123m 1 Os-18S 10

Co-56 I Te-125m 100 Os-191 100

Co-57 10 Te-127 1000 Os-193 100

Co-58 Te-127m I Ir-190 I

Co-60 I Te-129 100 Ir-192 10

Ni-59 10 Te-129m 100 Pt-191 10

Ni-63 10 Te-131 10 Pt-193m 1000

Zn-65 0.1 Te-131m I Au-198 10

Ge-71 100000 Te-132 I Au-199 100

As-73 1000 1-125 100 Hg-197 100

As-74 10 1-126 10 Hg-203 10

As-76 10 ai; , TI-200 1

As-77 1000 1-131 10 Tl-201 100

Se-75 10 Cs-129 10 TI-202 10

Br-82 I Cs-131 1000 TI-204 0.1

Rb-86 10 Cs-132 10 Pb-203 10
Sr-85 10 Cs-134 I Pb-210 1#

Sr-89 100 Cs-135 10 Bi-206 I

Sr-90 0.1 Cs-136 I Bi-207 1

Y-90 1000 Cs-137 I Bi-210 I

Y-91 1000 Ba-131 10 Po-210 1

Zr-93 1000 Ba-140 I Ra-223 1#

Zr-95 La-140 I Ra-224 I1

Nb-93m 100 Ce-139 10 Ra-225 10

Nb-94 I Ce-141 100 Ra-226 1

Nb-95 10 Ce-143 10 Ra-228 1#

Mo-93 1 Ce-144 I Th-227 1#

Mo-99 10 Pr-143 1000 Th-228 1#

Tc-96 I Nd-147 100 Th-229 1
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Th-230 I # Natural radionuclides - assume
in equilibrium with parent

SDL
Nuclide (Bq/g)

Th-231 I

Th-232 I

Th-234 I

Pa-230 10

Pa-231 I

Pa-233 10

U-230 10

U-231 100

U-232 0.1

U-233 I

U-234 I

U-235 I

U-236 I

U-237 100

U-238 1

Np-237 0.1

Np-239 100

Pu-236 10

Pu-237 100

Pu-238 1

Pu-239 I

Pu-240 I

Pu-241 100

Pu-242 I

Pu-244 1

Am-241 1

Am-242 1000

Am-242m I

Am-243 I

Cm-242 10

Cm-243 I
Cm-244 10

Cm-245 I

Cm-246 1

Cm-247 I

Cm-248 1

Bk-249 1000

Cf-246 100

Cf-248 1

Cf-249 0.1

Cf-250 0.1

Cf-251 0.1

Cf-252 I

Cf-253 100

Cf-254 I

Es-253 100

Es-254 I

Es-254m 10
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TABLE 11. SCOPE-DEFINING LEVELS FOR RADIONUCLIDES IN FOODSTUFFS
AND DRINKING WATER

Radio- Foods for Milk and Drinking Radio- Foods for Milk and Drinking
nuclides general infant food water nuclides general infant food water

consumption (Bq/g) (Bq/g or consumption (Bq/g) (Bq/g or
(Bq/g}_ (Bg/ml) (Bqlg) (Bq/ml)

H-3 100 10 10 Tc-96 I I 0.1

Be-7 - TF 10 10 Tc-97 10 10 1

C-14 I 1 0.1 Tc-97m 1 1 0.1

Na-22 I 0.1 0.1 Tc-99 I 1 0.1

P-32 1 0.1 0.1 Ru-97 10 1 1

P-33 10 1 1 Ru-103 1 1 0.1

S-35 I I 0.1 Ru-106 0.1 0.1 0.01

CI-36 I I 0.1 Rh-105 I I I
K-40 0.1 0.1 0.01 Pd-103 10 I I

Ca-45 I I 0.1 Ag- 105 1 1 0.1

Ca-47 1 0.1 0.1 Ag-I l0m 1 0.1 0.1

Sc-46 1 1 0.1 Ag-il l 0.1 0.1

Sc-47 1 I 0.1 Cd-109 I 0.1 0.1

Sc48 1 0.1 0.1 Cd-115 0.1 0.1

V-48 1 0.1 0.1 Cd-115m I 0.1 0.1

Cr-51 10 10 10 In-Ill 10 1 I

Mn-52 1 0.1 0.1 In-114m 0.1 0.1 0.1

Mn-53 10 10 10 Sn-113 1 1 0.1

Mn-54 I 1 0.1 Sn-125 0.1 0.1 0.1

Fe-55 I I I .Sb-122 I 0.1 0.1

Fe-59 I 0.1 0.1 Sb-124 I 0.1 0.1

Co-56 1 0.1 0.1 Sb-125 1 1 0.1

Co-57 10 I 1 Te-123m 1 0.1 0.1

Co-58 1 1 0.1 Te-127 10 I I

Co-60 0.1 0.1 0.1 Te-127m 1 0.1 0.1

Ni-59 10 10 I Te-129 10 10 I

Ni-63 10 I I Te-129m 0.1 0.1 0.1

Zn-65 I 0.1 0.1 Te-131 10 10 I

Ge-71 100 10 10 Te-131m I 0.1 0.1

As-73 10 I I Te-132 0.1 0.1 0.1

As-74 I 1 0.1 1-125 0.1 0.1 0.01

As-76 I 0.1 0.1 1-126 0.01 0.01 0.01

As-77 1 I I 1-129 0.01 0.01 0.001

Se-75 I 0.1 0.1 I-131 0.1 0.01 0.01

Br-82 1 I 0.1 Cs-129 10 10

Rb-86 0.1 0.1 0.1 Cs-131 10 10 1

Sr-85 I I 0.1 Cs-132 I I 0.1

Sr-89 I 0.1 0.1 Cs- 134 0.1 0.1 0.01

Sr-90 0.01 0.01 0.01 Cs-135 1 1 0.1

Y-90 0.1 0.1 0.1 Cs-136 1 0.1 0.1

Y-91 1 0.1 0.1 Cs-137 0.1 0.1 0.01

Zr-93 1 1 0.1 Ba-131 1 I 1

Zr-95 1 1 0.1 Ba-140 1 0.1 0.1

Nb-93m 10 I I La-140 I 0.1 0.1

Nb-94 I 0.1 0.1 Ce-139 10 1 1

Nb-95 I I 0.1 Ce-141 1 I 0.1

Mo-93 I I 0.1 Ce-143 1 0.1 0.1

Mo-99 1 1 0.1 Ce-144 0.1 0.1 0.01

/I

,oI1
£

/Z?7

'~. %f'
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Radio- Foods for Milk and Drinking Radio- Foods for Milk and Drinking
nuclides general infant food water nuclides general infant food water

consumption (Bq/g) (Bq/g or consumption (Bq/g) (lBq/g or
(BQ/g) (n/ml) (BL/g) (Bq/ml)

Pr-143 I 0.1 0.1 Th-229 0.001 0.001 0.0001
Nd-147 I 0.1 0.1 # Th-230 0.001 0.0001 0.001
Pm-147 10 I I # Th-231 0.1 0.01 I
Pm-149 1 0.1 0.1 # Th-232 0.0001 0.0001 0.001
Sm-151 10 1 1 # Th-234 0.01 0.001 0.1

Sm-153 1 I 0.1 Pa-230 1 0.1 0.1
Eu-152 I 0.1 0.1 # Pa-231 0.0001 0.0001 0.0001

Eu-154 I 0.1 0.1 Pa-233 I I 0.1
Eu- 155 1 I I U-230 0.01 0.01 0.001

Gd-153 10 I 1 U-231 1 I 1

Th- 160 1 0.1 0.1 U-232 0.001 0.001 0.001

Dy-166 1 0.1 0. U-233 0.01 0.01 0.001

Ho-166 1 0.1 0. # U-234 0.001 0.0001 0.001

Er-169 1 1 1 # U-235 0.0001 0.0001 0.001

Tm-170 I 0.1 0. # U-236 0.01 0.01 0.001

Tm-171 10 1 1 U-237 1 1 0.1

Yb-175 I 1 I # U-238 0.001 0.0001 0.01
Lu-177 I I 0. Np-237 0.01 0.001 0.001

Hf-181 I 0.1 0. Np-239 I I 0.1

Ta-182 I 0.1 0.1 Pu-236 0.01 0.001 0.001

W-181 10 10 I Pu-237 10 10 I
W-185 1 I 1 Pu-238 0.01 0.001 0.001

Re-186 I 0.1 0.1 Pu-239 0.01 0.001 0.001

Os-185 1 1 0.1 Pu-240 0.01 0.001 0.001
Os-191 1 1 0.1 Pu-241 1 0.1 0.01
Os-193 I 1 0.1 Pu-242 0.01 0.001 0.001

Ir-190 1 1 0.1 Pu-244 0.01 0.001 0.001
Ir-192 1 0.1 0.1 Am-241 0.01 0.001 0.001

Pt-191 1 1 1 Am-242 1 1 I
Pt-193m I I I Am-242m 0.01 0.001 0.001

Au-198 I I 0.1 Am-243 0.01 0.001 0.001

Au-199 1 1 1 Cm-242 0.1 0.01 0.01
Hg- 197 10 1 1 Cm-243 0.01 0.001 0.001

Hg-203 I 0.1 0.1 Cm-244 0.01 0.001 0.001

T1-200 10 1 1 Cm-245 0.01 0.001 0.001

TI-201 10 10 1 Cm-246 0.01 0.001 0.001

TI-202 I I 1 Cm-247 0.01 0.001 0.001
TI-204 I 0.1 0.1 Cm-248 0.001 0.0001 0.0001

Pb-203 10 I I Bk-249 I 0.1 0.1
# Pb-210 0.01 0.001 0.0001 Cf-246 0.1 0.1 0.1
Bi-206 1 0.1 0.1 Cf-248 0.1 0.001 0.01
Bi-207 I I 0.1 Cf-249 0.01 0.001 0.001

# Bi-210 0.01 0.01 0.1 Cf-250 0.01 0.001 0.001
# Po-210 0.01 0.001 0.0001 Cf-251 0.01 0.001 0.001
# Ra-223 0.0001 0.0001 0.001 Cf-252 0.01 0.001 0.001

# Ra-224 0.001 0.0001 0.001 Cf-253 1 0.1 0.1

Ra-225 0.011 0.001 0.001. Cf-254 0.001 0.001 0.001

# Ra-226 0.01 0.001 0.001 Es-253 0.1 0.01 0.01

# Ra-228 0.001 0.0001 0.0001 Es-254 0.1 0.001 0.01

# Th-227 0.001 0.0001 0.01 Es-254m 0.1 0.1 0.1
# Th-227 0.001l 0.0 Natura Es-254 0.1 lides

Q~fn
ei-jIL

OaEuJ

# Th-228 0.001 0.0001 I 0.001 # Natural radionuclides

8



2.2. For indoor radon in air, the 'action levels' established in the Standards, namely 100

Bq/m3 for workplaces, and within the range of 200-600 Bq/m3 for dwellings, shall apply. [1]. J

2.3. With radionuclides of natural origin, the levels apply to the parent of the relevant decay

chain except in those circumstances where one decay product is unsupported, i.e. has a greater

activity than its parent.

2.4. To apply the scope-defining levels to a material other than foodstuffs containing a

mixture of radionuclides, the following simple ratio expression should be used:

aCu

where Ci is the concentration Bq/g of radionuclide i in the material; CL; is the scope-defining

level in Bq/g for the radionuclide i in that material; and n is the number of radionuclides in

the mixture. In the above expression, the ratio of the concentration of each radionuclide to its

scope-defining level is summed over all radionuclides that leads to exposure from the

mixture. If this sum is greater than one, the requirements of the BSS [1] should be applied to

the material. This type of relationship may be used by national authorities in their specific

guidance on application of the BSS [1] to account for situations where multiple radionuclides

are present in mixtures.

viz.,

<0 �

cer*m-
<.7

-09

3. BASIS FOR DERIVING THE SCOPE-DEFINING LEVELS

OPTIMIZATION OF RADIATION PROTECTION

3.1. The fundamental principle of optimization of radiation protection governs the

development of scope-defining levels for regulatory purposes, because it is at the core of the

approaches for dealing with both practices and intervention. In a regulatory context, this

principle would indicate that radiological controls should only be applied where there is a

positive net benefit, and this involves considerations of the amenability of the situation to

regulatory control and the magnitude of the radiation risk. The concepts of exclusion,

exemption and clearance are relevant to these considerations.
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EXCLUSION

3.2. The concept of exclusion, as described in the Standards, relates to the amenability of

exposures to regulatory control rather than to the actual magnitude of those exposures.

Exclusion applies to the exposure itself, rather than the source of the exposure, because a

radiation source can produce various types of exposure in a variety of situations, some of

which may be amenable to restrictions while others may not. Exclusion mainly addresses

exposures from natural sources, which comprise the vast majority of those experienced by

most individuals. Some exposures from materials containing radionuclides of natural origin

should be regarded as amenable to control; conversely, some exposures from artificial sources

should be subject to exclusion - for example those incurred as result of the fallout from the

past testing nuclear weapons in the atmosphere, which have became part of the normal

background exposure all around the world. Examples of excluded exposures given in the

Standards are those from anthropogenic radionuclides, such as potassium-40, in the body,

cosmic radiation at ground level and, notably, "unmodifled concentrations of radionuclides in

most raw materials".

3.3. The reference to unmodified concentrations points to the fact that processing some raw

materials, which may have relatively normal concentrations of radionuclides of natural origin,

may lead to products or wastes that have higher values and deliver exposures that should not

be excluded from regulatory control. The reference to exposure from most raw materials

suggests that exposure to some raw materials themselves should not be subject to exclusion.

Thus, whatever the cause of the exposure - through enhancement of the radionuclide content

during processing, or simply because the material has an intrinsically relatively high

radionuclide content - the Regulatory Authority should recognize that there are some

industries using naturally occurring radioactive materials, where attributable exposures

warrant consideration and control. Decisions on which materials should be within the system

of regulatory control should be based on an analysis of the worldwide distribution of the

activity concentrations of naturally occurring radionuclides.

3.4. Consistent with the approach already adopted in the Standards for indoor radon, the

scope-defining levels for primordial radionuclides have been selected to be around the

average concentration levels in characteristic environments with normally enhanced levels [1, l

8]. Doses to individuals as a consequence of the use of these scope-defining levels are
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unlikely to approach I mSv in a year, excluding the contribution from isotopes of radon and

their short-lived decay products. A fuller description of the approach used is given in the

Safety Report XXX [6].

3.5. Naturally occurring radionuclides (the U and Th series and K-40) in the environment

commonly give rise to doses in excess of 10 jtSv/a [9]. Therefore, applying a dose criteria of

lOjtSv for commodities containing these radionuclides as a basis for establishing scope-

defining levels is not practical as many common materials already contribute significantly

above this low dose criterion. The scope-defining levels have thus been based on an approach

which considers natural variability in the environment with the requirement to ensure

adequate protection of the public. Also considered is disequilibrium in the decay chains of the

natural radionuclides caused by natural processes such as radon emanation. A fuller

description of the approach used is given in the Safety Report XXX [6]

EXEMPTION AND CLEARANCE

3.6. The scope-defining levels for artificial radionuclides in commodities other than

foodstuffs and drinking water have been set by application of the criteria established in the

Standards [1] for the exemption and clearance of sources and practices from regulatory

control. A relevant criterion for scope-defining levels is that doses to individuals should be

less than or on the order of 10tSv in a year, with a modeling considering a low probability for

individual doses approaching lmSv in a year.

3.7. Many studies undertaken at a national or international level have derived radionuclide

specific levels for exemption [101 or clearance of practices or material [11,12]. The results

presented in this document draw upon the extensive experience gained in undertaking these

studies and independent calculations performed by the Agency. Four sets of calculations

were undertaken to determine the scope-defining levels for artificial radionuclides in solid

materials. Briefly the calculations were based on evaluation of the following selected set of

scenarios encompassing external radiation, dust inhalation and ingestion (direct and indirect):

1. Scenarios representing typical exposure situations for all materials containing

radionuclides:

(A) Using realistic parameter values, concentrations were derived using a

dose criterion of 10 pSv/a.
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(B) Using low probability parameter values, concentrations were derived

using a dose criterion of lmSv/a.

II. Scenarios to represent processing and use of concrete containing radionuclides

derived using a dose criterion of 10 tSv/a.

III. Scenarios to represent processing and use of metals containing radionuclides

derived using a dose criterion of 10 pSv/a.

3.8. Consideration of the results of the calculations of 11 and 111, in addition to those of 1,

was necessary in view of the special nature of the exposure scenarios associated with concrete 7
and metal processing and use. The details of these calculations are provided in the Safety

Report XXX [6].

3.9. Due to a lack of empirical data, the scope-defining levels were calculated using

assumptions tha ende overestimate the doses received by a person involved in these

activities. The s ening levels were selected such that, for these activities, there is only

a low probability that any individual member of the public would receive even the trivial dose

of IOASv/a and such that it is virtually impossible for any member of the public to receive a

dose of lmSv/a. In this context it is noted that an annual dose of lmSv is only a fraction of

the natural variations in dose resulting from people living in different locations5.

Consequently, even when commodities have concentrations above the scope-defining levels .r'

they may be, and probably are, suitable for exclusion from the requirements of the Standards.

FOODSTUFFS AND DRINKING WATER

3.10. The scope-defining levels for foodstuffs and drinking water to be used in trade are

presented in Table II for radionuclides discharged in the environment as the result of current

or past activities or released due to past nuclear accidents which occurred more than one year

previously. For the period immediately after the accident and the subsequent year, generic

action levels for foodstuffs apply as established in the Standards [1], for certain radionuclides

on the basis of recommendations from the Codex Alimentarius Commission [14], a joint

effort of the Food and Agriculture Organization of the United Nations and the World Health

Organization.

5 The average dose in Europe from all natural sources (comic rays, radon and other sources) varies between 2
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3.1 1. The scope-defining levels for foodstuffs in Table 11 are calculated by a simple ingestion

model, see Safety Report XXX [6]. For artificial radionuclides, this model, like the models

used for calculation of values for other commodities presented in Table 1, accounts for

possible internal exposure of average consumer up to an annual dose of tens of microsieverts

and in extreme cases up to one millisievert. It is considered that on a protracted timescale, and

under normal circumstances, only a small fraction of the food being traded, especially

internationally, would be expected to originate from areas contaminated with artificial long-

lived radionuclides and contain significantly elevated levels of radioactivity, as distinct from

artificial radionuclides globally dispersed worldwide. However, the global average levels of

food contaminated with artificial long-lived radionuclides are substantially lower than the

scope-defining levels presented in Table II and therefore do not need special regulations.

3.12. For classes of food, such as spices that are consumed in small quantities (e.g. less than

10 kg per person per year), which represent a very small fraction of the total diet and would

increase individual exposure very little, special scope-definintt levels may be established,

which can be up to ten times higher than those for major foodstuffs. 4'

3.13. For naturally occurring radionuclides (the U and Th series and K-40) in foods, like in

other commodities, an annual dose criterion of 10 1Sv could not be applied for reasons

explained in para 3.5. Therefore, the scope-defining levels applying to foods containing these

radionuclides were assessed based on consideration of uniform contamination of a food ration

and natural variability of radionuclide levels in foods with the requirement to ensure adequate

protection of the public. The disequilibrium in the decay chains of the natural radionuclides in

foods caused by biological processes was accounted for. A fuller description of the approach

used is given in the Safety Report XXX [6].

3.14. For calculation of the scope-defining levels of radionuclides in drinking water, the

methodology established by World Health Organization in its guidelines for 'drinking water

quality' was applied. These specify radionuclide content in drinking water on the basis of an

annual dose criterion of 0.1 mSv from drinking 2 liters of water per day. The dose criterion

applied and the conservative assumption used for the amount of water drunk, make these

guidelines suitable also for determining the scope-defining levels for use in the context of the

unrestricted trade of drinking water.

and 8 mSv/a [13]
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4. APPLICATION OF THE SCOPE-DEFINING LEVELS

GENERAL

4.1. Commodities with activity concentrations below the scope-defining levels should not be

subject to regulatory controls for the purposes of trade and the commodities should be

excluded from the requirements of the Standards and Regulatory Authorities should permit

such commodities to be traded freely, disposed, reused, or recycled without further radiation

protection considerations. Commodities with activity concentrations above the scope-defining

levels but below the exemption levels of the Standards should be automatically exempted

without further consideration from the requirements of the Standards but may be subject to

regulatory controls for the purposes of trade. Commodities with activity concentrations above

the exemption levels of the Standards should be regulated according to the requirement of the

Standards for the purposes of radiation protection.

IMPLICATIONS FOR OCCUPATIONAL EXPOSURE

42. The scope-defining levels are not intended to constrain in any way the international

requirements for the limitation and control of occupational exposure, which are established in

the Standards - particularly in its Appendix I. Guidance on the application of the Standards to

occupational exposure resulting from the mining, milling, handling and use of materials

containing elevated levels of radionuclides of natural origin (in addition to those ores from

which uranium and thorium are extracted and which, fall explicitly within the scope of the

Standards requirements) was provided in Safety Guide RS-G-1.1 [17].

4.3. The scope-defining levels for naturally occurring radioactive materials given in this

Safety Guide may be used to clarify the application of the occupational protection

requirements of the Standards and the guidance provided in Safety Guide RS-G-1.1. [17]. For

instance, the scope-defining levels may simply help to define a level above which specific

attention should be given to the regulatory control of occupational exposure to raw materials

that are to be processed or otherwise used and to materials in which the naturally occurring

radionuclides have been concentrated. This involves consideration of whether protection is

optimized, the need for radiation protection programmes and the monitoring of workers and
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the workplace and calls for a graduated approach to protection; if, for example, it could be

shown that protection is already optimized, the situation may be a candidate for exemption

from some or all of the regulatory requirements.

IMPLICATIONS FOR THE CONTROL OF DISCHARGES INTO THE ENVIRONMENT

4.4. The scope-defining levels are not intended to constrain in any way the international

requirements for the limitation and control of public exposure, which are established in the

Standards - particularly in its Appendix III. Specifically, the scope-defining levels are not

intended to be applied to radioactive discharges of liquid and airborne effluents from

practices, or to radioactive residues in the environment except when these residues

contaminate commodities, which could be subject to national or international trade.

(Guidance on authorization of liquid and airborne effluents discharges and reuse of

contaminated land is provided elsewhere [15][16].)

APPLICATION TO RADON

4.5. Scope-defining levels are not specifically developed in this document for radon and its

short-lived decay products. Exposure from the inhalation of radon and its short-lived decay

products was also not specifically considered in the exposure scenarios used to develop the

scope-defining levels. Exposure to radon is explicitly covered by the Standards [1] that

establish, in essence, that exposure to radon is required to be subject to the requirements for

practices when the concentration in workplaces exceeds 1000 Bq/m3 and when the

concentration in dwellings is above the range 200-600 Bq/m3.

APPLICATION TO CLEARANCE

4.6. A particular implican of th -efining Ivels is that they can be used for clearing

materials from practices, i.e., for determining whether regulatory controls should be lifted or

removed for materials containing radionuclides of artificial origin. Any material within a

practice containing radionuclides of either natural or artificial origin below the scope-defining

levels should be regarded as suitable for clearance and eventual recycling. However,

deliberate dilution in order to meet the scope defining levels should not be permitted without

the prior approval of the Regulatory Authority.
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4.7. Any restrictions taken on materials with radionuclide content below the scope-defining

levels, such as action by Customs at borders to prohibit the entry of such materials or by

recycling plants to limit their utilization should not be attributed to radiation protection

considerations.

APPLICATION TO BORDER MONITORING

4.8. The scope-defining levels may provide an input for determining the design requirements

for monitoring equipment that might be used at borders or in scrap yards to detect the

presence of unregulated radioactive materials.

DEFINITION OF RADIOACTIVE SUBSTANCE

4.9. The scope defining levels could be used for defining quantitatively term 'radioactive

substance' which, although used in the Standards, is not quantitatively defined.

DISPOSAL OF RADIOACTIVE MATERIALS INTO THE SEA

4.10. The scope-defining levels provide a generic lower bound for application in the context

of the Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other

Matter (London Convention, 1972) [18]. Contracting Parties to the London Convention, 1972

had required the IAEA to provide guidance for determining which materials are exempt from

the requirements of the Convention in relation to radiation protection considerations. Such

guidance was made available in Ref. [19]. The IAEA is currently developing further guidance

on assessment procedures for determining if materials for disposal at sea are within the scope

of the London Convention, 1972, which will enable location specific exemption levels for

disposal to the sea to be determined, if required.

APPLICATION TO FOODSTUFFS AND DRINKING WATER

4.11. The scope-defining levels for radionuclides in foodstuffs established in the present

standard (Table II) apply to day-to-day national and international trade and beyond the

immediate aftermath (one year) of major nuclear accidents. In general, it should be sufficient

for countries in which foodstuffs might be contaminated above the scope-defining levels to

issue, as appropriate, certificates indicating that their exported foodstuffs comply with the
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levels, rather than for each and every country to set up its own routine measurement

programme for imported foodstuffs.

4.12. The scope-defining levels should not be the basis for the decisions regarding

consumption of foodstuffs in the affected country in the immediate aftermath of the nuclear or

radiological accident and during the first year when action levels established in Standards [1]

on the basis of recommendations from the Codex Alimentarius Commission [14) apply. In

these circumstances it is the responsibility of the Regulatory Authority of the Intervening

Organization to determine whether action should be taken to reduce or avert exposures arising

from contaminated foodstuffs.

4.13. The scope-defining levels for drinking water established in this Safety Guide, which are

consistent vith those given by the World Health Organization, should be regarded as levels

above which investigations s nertaPn *> etrmine the suitability of the water for

drinking, rather than as indicative of its acceptability.

APPLICATION DURING AN EMERGENCY

4.14. Intervention taken following an emergency must be justified, that is, shown to do more

good than harm. The scope-defining levels were not calculated in a way that can be used to

demonstrate than an intervention is justified. Thus scope-defining levels should not be used as

part of the basis for making decisions concerning implementation of interventions during or

following an emergency.

APPLICATION TO TRANSPORTATION

4.15. For the purposes of the Transport Regulations [5], radioactive material is defined as

material having both activity concentration and total activity in a consignment above the

exemption levels specified in the Standards. Thus, any radioactive material thus determined is

subject to the regulatory requirements of the Transport Regulations. Since the scope-defining

levels are from one to five orders of magnitude lower than the activity concentrations for

exempt material in the Transport Regulations, commodities with activity concentrations
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exceeding the scope-defining levels but lower than the exemptions levels are not subject to - CO'

the Transport Regulation requirements but may be subject to regulatory control for the
7

purpose of trade. LzZ4C i

4.16. Radioactive material having both activity concentration and total activity in a

consignment above the exemption levels specified in the Standards may qualify for transport

in Excepted Packages if the total activity in the package is small (see para. 408 of the

Transport Regulations [10]). If the contents qualify for transport as an Excepted Package,

then (a) the material is designated as "radioactive material", and (b) the package is subject to

only a limited number of regulatory provisions. Those provisions include:

* satisfying requirements for non-fixed contamination on the outside of the

package;

* a radiation level at any point on the external surface of the package that does not

exceed 5 microSv/h;

* legible and durable marking on the outside of the package identifying the

consignor or consignee or both, and the appropriate UN number for the material

contained;

* marking of 'RADIOACTIVE" internal to the package which is visible upon

opening; and

* a series of general requirements for packagings and packages regarding their

design, manufacture and use.

Even smaller quantities of radioactive material may be transported in Excepted Packages, by

domestic post, as prescribed by national postal authorities, or international post as prescribed

by the Acts of the Universal Postal Union.
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