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1. INTRODUCTION
BACKGROUND

1.1. The International Basic Safety Standards for Protection against Ionizing Radiation and
Jor the Safety of Radiation Sources (the 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 recommendations of the Intermational 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 has 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’, while
others have been created as a result of practices and are usually termed ‘artificial’. Natural
radionuclides are ubiquitous in the environment and some are present from human activities.
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, of natural or artificial
origin, is always present in substances, materials, water, foodstuffs, goods, merchandises,

consumer products and, in general, in any ‘commodity”. The specification of the radionuclide

! 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.
? 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 practicc or which are out of control as a consequence of an accident.

3 The term commodity is an article or raw material that can be bought or sold, including water, foodstuffs,
metals, concrete, soil, plastics, wood, paper, etc., as well as mixtures of substances and materials, and goods,
merchandises, and consumer products made up of them.



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

for defining the scope of the relevant regulations for commodities.

1.3. The definition of the scope of radiation protection regulations involves consideration of
situations where control is not feasible or it is unwarranted. The BSS explicitly establish three
mechanisms (exclusion, exemption, clearance) to define the applicability of part or all of its

provisions. The summary of these mechanisms is as follows:

o  The exclusion of any radiation exposure that is unamenable to control through
regulation;

o  The exemption of practices (and radiation sources within practices) from
regulatory requirements that otherwise would be appliéab]e;

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

control.

1.4. In addition, the ICRP recommendations and a number of international conventions have
mechanisms that define their scope of application: for example the Convention on the
Prevention of Marine Pollution by Dumping of Wastes and Other Matter (London
Convention, 1972) [4] and the Joint Convention on the Safety of Spent Fuel Management and
on the Safety of Radioactive Waste Management (the Joint Convention) [5]. A summary of

these mechanisms are;

. 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;

e  The exemption of material from the requirements of the London Convention,
1972 in relation to radiation protection considerations;

e  The exclusion of waste that contains only naturally occurring radioactive material

and does not originate from the nuclear fuel cycle from the Joint Convention.

1.5. In this Safety Guide, these mechanisms are taken into account to specify the

radionuclide content in commodities which do not require regulation for purposes of radiation



protection, and can be used as one of the bases for meeting the resolution GC(44)/RES/15 of
the IAEA General Conference®.

OBJECTIVE

1.6. The objective of this Safety Guide is~to specify levels of activity concentration in
commodities for radionuclides, of both naturél and artificial origin, below which regulation
for the purposes of radiation protection in accordance with the BSS should not be required.
These activity concentration levels for commodities will hereinafter be referred to as scope-
defining levels. Guidance is also provided on how these levels should be applied in a

regulatory context.

SCOPE

1.7. The scope-defining levels specify the activity concentration in commodities below which

trade should not be restricted on the basis of radiation protection considerations.

1.8. The scope-defining levels do not limit the application of the BSS or any other IAEA

Safety Standard but, rather, they clarify their scopes of application in relation to commodities.

1.9. Not withstanding the scope-defining levels specified in this document, the Regulatory
Authorities are empowered to:

i.  exclude exposures from sources of radiation as stated in the BSS [1];

ii. exempr practices, and sources within practices from some or all of the
requirerhents in the BSS [1], where exemptions should be subject to the
conditions provided in the BSS, either using the criteria for exemption specified in
Schedule I of the BSS, or by following the exemption levels defined in Schedule I
of the BSS;

iii. clear the release of materials within notified or authorized practices from further
requirements of the BSS [1], subject to compliance with any clearance levels
specified by the Regulatory Authority using the criteria stated in the BSS
(paragraph 2.19 and Schedule I);

4 Resolution GC(44)/RES/15, inter alia, requested the Agency’s Secretariat “fo develop...radiological criteria
Jor long-lived radionuclides in commodities...”



iv.  authorize releases or discharges into the environment from practices of effluents
and other materials including solids, or authorize disposal according to the
radiation protection requirements specified in the BSS (paragraphs 2.20 and 2.23
t0 2.26; and

v.  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’, for instance
using the radiation protection requirements specified in the BSS paragraphs 3.13

to 3.15 and associated appendices and schedules.

STRUCTURE

1.10. The Safety Guide is structured as follows: Section 2 sets out the scope-defining levels;
Section 3 presents the basis for deriving the scope-defining levels, which is supported by a
Safety Report XXX {7] 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 1. The list of radionuclides is limited to those
radionuclides with a half-life greater than one day. For foodstuffs, the scope-defining levels to
be used are given in Table II separately for foods destined for general consumption, for milk

and infant foods. Table HI provides scope-defining levels for drinking water.



TABLE 1. SCOPE-DEFINING LEVELS FOR RADIONUCLIDES IN COMMODITIES (EXCLUDING
FOODSTUFFS AND DRINKING WATER)

SDL SDL
Nuclide (Bqg/g) Nuclide (Bq/g) SDL
. Nuclide (Bq/p)
H-3 10 Tc-97m 10
Be-7 10 Tc-99 0.1 Pm-149 100
C-14 1 Ru-97 1 Sm-151 1000
Na-22 0.1 Ru-103 1 Sm-153 10
P-32 100 Ru-106 1 Eu-152 0.1
P-33 1000 Rh-105 10 Eu-154 0.1
535 10 Pd-103 1000 Eu-155 10
CI-36 0. Ag-105 1 Gd-153 10
K-40 4r Ag-110m 0.1 Tb-160 0.1
Ca45 10 Ag-111 10 Dy-166 10
Ca-47 0.1 Cd-109 1 Ho-166 10
Sc-46 0.1 Cd-115 1 Er-169 1000
Sc-47 10 Cd-115m 10 Tm-170 100
Sc-48 0.1 In-111 1 Tm-171 1000
V-48 0.1 In-114m 1 Yb-175 10
Cr-51 10 Sn-113 1 Lu-177 10
Mn-52 0.1 Sn-125 1 Hf-181 1
Mn-53 10 Sb-122 1. Ta-182 0.1
Mn-54 1 Sb-124 0.1 W-181 100
Fe-55 100 Sb-125 1 w-185 100
Fe-59 0.1 Te-123m 1 Re-186 100
Co-56 0.1 Te-125m 100 0s-185 1
Co-57 10 Te-127 100 0s-191 10
Co-58 0.1 Te-127m 1 0s-193 10
Co-60 0.1 Te-129 10 Ir-190 0.1
Ni-59 10 Te-129m 10 Ir-192 1
Ni-63 10 Te-131 1 Pt-191 1
Zn-65 0.1 Te-131m 0.1 Pt-193m 100
Ge-71 100000 Te-132 0.1 Au-198 }
As-T3 1000 I-125 10 Au-199 10
As-74 1 1-126 1 Hg-197 10
As-76 1 1-129 0.1 _ Hg-203 1
As-77 100 1-131 1 T1-200 0.1
Se-75 1 Cs-129 1 T1-201 10
Br-82 0.1 Cs-131 1000 T1-202 1
Rb-86 1 Cs-132 1 TI-204 0.1
Sr-85 1 Cs-134 0.1 Pb-203 1
Sr-89 100 Cs-135 10 Pb-210 10#
Sr-90 0.1 Cs-136 0.1 Bi-206 0.]
Y-90 100 Cs-137 1 Bi-207 0.1
Y-91 100 Ba-131 1 Bi-210 1#
Zr-93 100 Ba-140 0.1 Po-210 10#
Zr-95 0.1 La-140 0.1 Ra-223 1#
Nb-93m 100 Ce-139 10 Ra-224 1#
Nb-94 0.1 Ce-141 10 Ra-225 1
Nb-95 1 Ce-143 1 Ra-226 1#
Mo-93 1 Ce-144 1 Ra-228 1#
Mo-99 1 Pr-143 1000 Th-227 1#
Tc-96 0.1 Nd-147 10 Th-228 1#
Tc-97 1



Th-229
Th-230

Nuclide

Th-231
Th-232
Th-234
Pa-230
Pa-231
Pa-233
U-230
U-231
U-232
U-233
U-234
U-235
U-236
U-237
U-238
Np-237
Np-239
Pu-236
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Pu-244
Am-241]
Am-242
Am-242m
Am-243
Cm-242
Cm-243
Cm-244
Cm-245
Cm-246
Cm-247
Cm-248
Bk-249
Cf-246
Cf-248
Cf-249
Cf-250
Cf-251
Cf-252
Cf-253
Cf-254
Es-253
Es-254
Es-254m

0.1
1#

SDL
(Ba/g)

1#
1#
1#

1#

10
0.1

1#
1#

10
1#

0.1

10

10
0.1
0.1
0.1

10
0.1
0.1
0.1
100
0.1
0.1

0.1
0.1

0.1
100

10
0.1
0.1
0.1

10

10

# Natural radionuclides



TABLE II. ACTIVITY CONCENTRATION LEVELS FOR FOOD DESTINED FOR GENERAL
CONSUMPTION. [8) '

Repr.esenta_tive Foods destined fpr Milk, infant foods
radionuclide general (g;;r;;mptlon (Bq/g)
21 Am, #%py 0.01 0.001
"Sr 0.1 0.1
B 1 0.1
1340, g, 1 | 1

TABLE III. ACTIVITY CONCENTRATION LEVELS FOR DRINKING WATER. [9]

. . Concentration
Radionuclide Bq/l) or (Bake)
" 7800
He 250
co 20
898r 37
Ogr 5
129I 1
1311 6
134Cs 7
B7ce 10
210py, 0.1
210, 0.2
224Ra
226Ra
228Ra 1
B 0.1
234U 4
238U 4
25py 0.3




2.2. 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 or where some decay products have significantly lower activities than

their parent.

2.3. 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:

where C; is the concentration Bq/g of radionuclide i in the material; Cy; is the scope-defining
level in Bg/g for the radionuclide i in that material; and » 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.

24. For foodstuff and drinking water, the approach for determining scope-defining levels
for mixtures of radionuclides should be in accordance with Codex Alimentarius [8] and WHO

[9] methodology.

3. BASIS FOR DERIVING THE SCOPE-DEFINING LEVELS

3.1. Different approaches were used in establishing scope-defining levels for the various
types of commodities. This included consideration of dose, scenarios for use, and natural
radioactivity levels worldwide. These approaches are described in the ensuing sections and ref
[7]. For all approaches, a basic criteria is that there is a low probability of an individual being

exposed to greater than 1 mSv in a year.



NATURAL RADIONUCLIDES IN COMMODITIES, OTHER THAN FOODSTUFFS AND
DRINKING WATER

3.2. The concept of exclusion, as described in the BSS, 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.

3.3. Examples of excluded exposures given in the BSS are those from naturally occurring
radionuclides, such as potassium-40, in the body, from cosmic radiation at ground level, and
exposures notably from “unmodified concentrations of radionuclides in most raw materials”
[1]. The reference to unmodified concentrations points to the fact that processing some raw
materials, which may have typical normal concentrations of radionuclides of natural origin,
may lead to products or wastes that have higher values or give rise to 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. The scope-defining levels for naturally occurring radionuclides in commodities other
than foodstuff and drinking water have been selected from the upper end at the worldwide
distribution of natural activity concentration levels [1, 10]. Doses to individuals as a
consequence of the use of these scope-defining levels are unlikely to exceed about 1 mSv in a
year in most cases, excluding the contribution from the emanation of radon. A fuller

description of the approach used is given in the Safety Report XXX [7].



ARTIFICIAL RADIONUCLIDES IN COMMODITIES, OTHER THAN FOODSTUFFS
AND DRINKING WATER

3.5. 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
BSS [1]. A relevant criterion for scope-defining levels is that doses to individuals should be
of the order of 10uSv in a year, with a modeling considering a low probability of the dose to

any individual approaching 1mSv in a year.

3.6. Many studies undertaken at a national or international level have derived radionuclide
specific levels for clearance of solid material [11- 13]. The results presented in this document
draw upon the extensive experience gained in undertaking these studies and independent
calculations performed by the Agency [7]. 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):

I.  Scenarios representing typical exposure situations for all materials containing
artificial radionuclides:
(A) Using realistic parameter values, concentrations were derived using a
dose criterion of 10 uSv in a year;
(B) Using low probability parameter values, concentrations were derived
using a dose criterion of 1mSv in a year.
II.  Scenarios to represent processing and use of metals containing artificial
radionuclides derived using a dose criterion of 10 pSv in a year;
III. Scenarios to represent processing and use of concrete containing artificial

radionuclides derived using a dose criterion of 10 uSv in a year.
3.7. The scope-defining levels for solid commodities containing artificial radionuclides were

selected as the lowest values calculated from scenarios I, II and III. The details of these

calculations are provided in the Safety Report XXX [7].
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3.8. The calculations for solids excluding foodstuffs were considered appropriate for
liquids (other than drinking water). In the case of gases, the Schedule I values of the BSS [1]
should be used. These values are considered to be appropriate for adoption as scope-defining

levels.

FOODSTUFFS AND DRINKING WATER

3.9. The generic intervention exemption levels for foodstuffs established in the Codex
Alimentarius [8] are intended to apply in international trade following a nuclear accident
during the first year following the accident. The Codex Alimentarius Commission, through a
joint project of the Food and Agriculture Organization of the United Nations (FAO) and the
World Health Organization (WHO), had provided these levels. They were derived on the
basis of an individual dose criterion of 5 mSv in a year, on the assumption that the entire diet
consists of foodstuffs containing these levels of radioactivity, However, on a protracted
timescale, and under normal circumstances, only a very small fraction of the food being
traded internationally would be expected to contain such maximum levels of radioactivity.
Owing to the extremely conservative assumptions adopted, it is most unlikely that the
application of these levels will result in a dose to an individual greater than a small fraction of
I mSv in a year [8]. Consequently, the Codex Alimentarius values should be used in the
absence of revised Codex values during the first year and in subsequent years in the context

of the unrestricted trade of foodstuff,

3.10. The World Health Organization (WHO) has published guidelines for Drinking Water
Quality [9]. These are based on a dose criterion of 0.1 mSv in a year from an adult drinking 2
liters of water per day. The dose criteria, and the assumption used for the amount of water
consumed, would make these guidelines also suitable for determining the scope-defining

levels for use in the context of the unrestricted trade of water.
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4, APPLICATION OF THE SCOPE-DEFINING LEVELS

IMPLICATIONS FOR TRADE

4.1. Trade in commodities with activity concentrations below the scope-defining levels
should not be subject to regulatory controls from radiological protection considerations. Such
commodities should be permitted to be traded freely. Commodities with activity
concentrations above the scope-defining levels should be subject to the requirements of the
BSS.

4.2. The scope-defining levels established in this document apply to day-to-day national
and international trade. Compliance with the scope-defining levels should be verified at the
first point of entry into trade. In géneral, it should not be necessary for each and every country
to set up its own routine measurement programme solely for the purpose of monitoring
commodities. In cases where there are reasonable grounds for believing that the scope-
defining levels may be exceeded, arrangements should be made to determine the actual levels
either by obtaining the information from the supplier or by measurement. The scope-defining
levels may provide an input for determining the design requirements for monitoring

equipment that might be used to detect the presence of commodities requiring regulation.

4.3. Any restrictions made on materials with radionuclide content below the scope-defining
levels, such as action by customs organizations at national borders to prohibit the entry of
such materials to limit their utilization, should not be attributed to radiation protection

considerations.

APPLICATION TO CLEARANCE

44. A particular implication of the values of the scope-defining levels is that they can also
be used for clearing materials from practices, i.e., for determining whether regulatory controls
should be lifted or removed. Any material within a practice containing radionuclides of either
natural or artificial origin below the scope-defining levels should be regarded as candidate for

clearance.

12



IMPLICATIONS FOR OCCUPATIONAL EXPOSURE

4.5. 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 BSS, particularly in its Appendix 1. Guidance on the application of the BSS to
occupational exposure was provided in Safety Guide RS-G-1.1 [14].

IMPLICATIONS FOR PUBLIC EXPOSURE FROM PRACTICES AND INTERVENTIONS

4.6. The scope-defining levels are not intended to constrain in any way, the international
requirements for the limitation and control of public expdsure, which are established in the
BSS, particularly in its Appendix III. Specifically, the scope-defining levels are not intended
to be applied to the control of radioactive discharges of liquid and airbome effluents from
authorized practices, or to radioactive residues in the environment. (Guidance on
authorization of liquid and airborne effluents discharges and reuse of contaminated land is
provided elsewhere [15][16].) Furthermore, scope-defining levels should not be used as part
of the basis for making decisions concerning introducing or withdrawing protective actions in

intervention situations.

IMPLICATIONS FOR PROCESSING MATERIAL

47. Deliberate dilution in order to meet the scope defining levels should not be permitted
without the prior approval of the Regulatory Authority. Furthermore, it should be noted that
the processing of commodities containing natural radionuclides below the scope-defining
levels could produce concentrations of these radionuclides, which are above the scope-
defining levels. In such cases, the processing operation should be considered to be a practice
in the meaning of the BSS [1]. Any resulting commodities that will be traded freely shoﬁld

meet the scope-defining levels.

13



(1]

(2]

[3]

[4]

(5]

[6]

(7]

(8]

[9]

[10]

[11]

14

REFERENCES

INTERNATIONAL ATOMIC ENERGY AGENCY, International Basic Safety
Standards for Protection against Ionizing Radiation and for the Safety of Radiation
Sources, Safety Series No.115, IAEA, Vienna (1996).

INTERNATIONAL COMISSION ON RADIOLOGICAL PROTECTION, 1990
Recommendations of the International Commission on Radiological Protection, ICRP
Publication 60, Oxford Pergamon Press (1991).

INTERNATIONAL ATOMIC ENERGY AGENCY, Safety Requirements on Legal
and Governmental Infrastructure for Nuclear, Radiation, Radioactive waste and
Transport Safety, GS-R-1, IAEA, Vienna (1999).

INTERNATIONAL MARITIME ORGANIZATION, Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter (London Convention
1972), Compilation of the full texts of the London Convention 1972 and 1996 Protocol
thereto LC Circ. 380, IMO London (1997).

INTERNATIONAL ATOMIC ENERGY AGENCY, Joint Convention on the Safety
of Spent Fuel Management and on the Safety of Radioactive Waste Management (The
Joint Convention), GOV/INF/821-GC(41)/INF/12, IAEA, Vienna (1997).

INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION,
Protection of the Public in Situations of Prolonged Radiation Exposure, ICRP
Publication 82, Pergamon Press, Oxford (1999).

INTERNATIONAL ATOMIC ENERGY AGENCY, Derivation of Scope-Defining
Levels for Commodities, Safety Report No. XXX, IAEA, Vienna (in preparation).

JOINT FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED
NATIONS/WORLD HEALTH ORGANIZATION FOOD STANDARDS
PROGRAMME, Codex Alimentarius Commission, Codex Alimentarius, Vol.l,
Section 6.1 (1991).

WORLD HEALTH ORGANIZATION, Guidelines for Drinking-water Quality,
Volume 1: Recommendations, WHO, Geneva, 1993; and Addendum to Volume 1
(1998). ‘

UNITED NATIONS SCIENTIFIC COMMITTEE ON THE EFFECTS OF ATOMIC
RADIATION, UNSCEAR 2000, Report to the General Assembly with Scientific
Annexes, Vol. 1 & 2, United Nations, New York (2000).

U.S. NUCLEAR REGULATORY COMMISSION, Radiological Assessment for
Clearance of Equipment and Materials from Nuclear Facilities, NUREG-1640,
USNRC, Washington (1999).



(12]

[13]

[14]

[15]

[16]

HARVEY, M.P., MOBBS, S.F., PENFOLD, J.S.S., Calculations of Clearance Levels
for the UK Nuclear Industry, NRPB-M986 National Radiation Protection Board,
OXON (1998).

EUROPEAN COMMISSION, Practical use of the concepts of Clearance and
Exemption (Part I and IT), RP-122, EC, Belgium (2001).

International Atomic Energy Agency/INTERNATIONAL LABOUR OFFICE,
Occupational Radiation Protection, Safety Series No.RS-G-1.1, IAEA, Vienna (1999).

INTERNATIONAL ATOMIC ENERGY AGENCY, Regulatory Control of
Radioactive Discharges to the Environment, Safety Series No.WS-G-2.3, IAEA,
Vienna (2000).

INTERNATIONAL ATOMIC ENERGY AGENCY, Cleanup of Areas Contaminated

by Past Activities and Accidents, Safety Series No.DS-162, IAEA, Vienna (in
preparation).

15



Abhier, B.
Averous, J.
Azad, S.
Badulin, V.
Baekelandt, L.
Balonov, M,
Bilbao. A.
Boal, T.
Borras, C.
Clarke, R.
Cool, D.
Cooper, J.
Fawaris, B.
Foster, P.
Gomaa, M.
Gonzalez, A.J.

Hinninen, R.

Hedemann Jensen, P.

Holahan, P.
Janssens, A.

Jova Sed, L.

Kenigsberg, Y.

Lecomte, J.
Likhtarev, I.
Linsley, G.
Lobach, B.

Maldonado, H.

Meck, R.
Merta, A.
Niuy, S.

16

CONTRIBUTORS TO DRAFTING AND REVIEW

Radiation Protection Bureau, Health Canada, Canada
Direction de la Stireté des Installations Nucléaires, France

Atomic Energy Organization of Iran, Islamic Republic of Iran

National Centre of Radiobiology and Radiation Protection, Bulgaria

Federal Agency for Nuclear Control, Belgium
International Atomic Energy Agency
International Atomic Energy Agency
International Atomic Energy Agency

 Pan American Health Organization

National Radiological Protection Board, United Kingdom

U.S. Nuclear Regulatory Commission, United States of America
National Radiation Protection Board, United Kingdom

Tajoura Research Center, Libyan Arab Jamahiriya

International Labour Office

Atomic Energy Authority, Egypt

International Atomic Energy Agency

Radiation and Nuclear Safety Authority, Finland

RIS@ National Laboratory, Denmark

U.S. Nuclear Regulatory Commission, United States of America
European Commission

Centro de Proteccion e Higiene de las Radiaciones, Cuba
National Commission of Radiation Protection, Belarus

Institut de Protection et de Siireté Nucléaire, France

Ukrainian Radiation Protection Institute, Ukraine

International Atomic Energy Agency

Ministry of the Russian Federation for Atomic Energy, Russian
Federation

Comision Nacional de Seguridad Nuclear y Salvaguardias, Mexico
U.S. Nuclear Regulatory Commission, United States of America
National Atomic Energy Agency, Poland

International Labour Office



Okoshi, M.
Owen, D.
Pather, T.
Piechowski, J.
Potiriadis, K.
Reisenweaver, D.
Repacholi, M.
Rigney, C.
Risica, S.
Robinson, 1.
Rochedo, E.
Salava, J.
Savkin, M.
Sjéblom, K.
Steiner, M.
Sundararajan, A.
Thierfeldt, S.
Van der Steen, J.
Weinmueller, K.
Wrixon, A.
Wymer, D.

Japan Atomic Energy Research Institute, Japan
International Labour Office

National Nuclear Regulator, South Africa
Commissariat a I'energie atomique , France
Greek Atomic Energy Commission, Greece
International Atomic Energy Agency

World Health Organization

Food and Agriculture Organization

Istituto Superiore di Sanita, Italy

Health and Safety Executive, United Kingdom
Comissdo Nafcional de Energia Nuclear, Brazil
State Office for Nuclear Safety, Czech Republic
State Research Centre of the Russian Federation, Russian Federation
Radiation and Nuclear Safety Authority, Finland
Bundesamt fiir Strahlenschutz, Germany

Atomic Energy Regulatory Board, India

Brenk Systemplanung, Germany

Nuclear Research & Consultancy Group, Netherlands
European Lighting Companies Federation
International Atomic Energy Agency

Chamber of Mines of South Africa, South Africa

17



