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CHAIRMAN’S FOREWORD

The ICRP Main Commission and all
Committees achieved an important
milestone in late 2007 with the ap-
proval of the 2007 Recommendations
of the International Commission on
Radliological Protection (ICRP Publica-
tion 103). This marked the end of a
major effort spanning nearly a decade,
and the most extensive public consul-
tation undertaken to date by ICRP.
There were two rounds of formal
world-wide consultation, aided by sev-
eral international agencies including
the Nuclear Energy Agency of the Or-
ganisation of Economic Cooperation
and Development who organised
seven international workshops and
performed four in-depth reviews of
draft ICRP texts. The European Com-
mission organised a similar workshop
to debate the scientific issues in the
Recommendations. Overall more than
two thousand pages of comments
were received, in addition to direct

IGRP 2006-2008

feedback received through the many
workshops that | and other ICRP
members attended.

We are extremely grateful to the many
organisations, experts, and individual
members of the public who have de-
voted so much of their time and ex-
perience to this effort. As acknowl-
edged in the editorial of ICRP Publica-
tion 103, “We could not have done it
without your help”.

There is no doubt that this extensive
consultation, although costly both fi-
nancially and in terms of the time
spent, has resulted in more robust and
useful Recommendations. Moreover,
the consultation process, which en-
gaged hundreds of radiological pro-
tection professionals  world-wide,
sparked in-depth discussions on the
system of radiological protection re-
sulting in a broadening and deepening
our collective understanding of the
paradigm that will serve us all well.

We look forward to continuing open
consultation, crucial for the future suc-
cess of our reports.

The end of 2008 draws us close to the
end of the current four-year term of
ICRP membership. At the end of this
term, on June 30, 2009, | will retire
from ICRP to focus on other chal-
lenges. Being part of this highly re-
nowned scientific organisation has
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been one of the most interesting and
challenging tasks during my entire ca-
reer. Over the years, | have learnt so
much from my participation in Com-
mittee 1 and from my twelve years on
the Main Commission.

| am particularly proud and grateful for
having had the privilege of leading the
Commission during the last period of
work with the 2007 Recommendations.
It was sometimes a difficult task but
always rewarding and stimulating.

The new Main Commission is well
suited for the new challenges of ICRP.
| am delighted that Claire Cousins will
lead the Commission over the next
four years. Her experience and leader-
ship, together with the collective ex-
perience and skills of all members of
the Main Commission and Commit-
tees, will ensure that ICRP continues
to be the leading international organi-
sation for radiological protection.

Many exciting challenges lie ahead for
ICRP. There is much work to do de-
scribing the revised system of radio-
logical protection, introduced in ICRP
Publication 103, in more detail. More
work is required to develop the com-
putational phantoms described in Pub-
lication 103; many of the essential
tools, such as dose conversion fac-

tors, need to be updated; further work
is required to describe the system as it
applies in planned, existing, and
emergency exposure situations; appli-
cation of the system of protection to
the environment needs to be fully de-
veloped and described; and the list
goes on.

In addition, ICRP must continue to re-
spond to emerging needs of the radio-
logical protection community. For ex-
ample, the last several years have
seen a significant increase in patient
doses related primarily to a rapid rise
in the number of CT scans performed
worldwide, as well as increased doses
from individual CT scans using new
technologies. Radiological protection
in medicine has been a major focus for
ICRP since its inception, and has con-
tinued to be a focus in recent years.
ICRP must retain this focus in the new
term in response to the current trend
in CT doses.

Not least of all, ICRP must continue to
be aware of changes in both the sci-
ence and social values that are the
foundations of the system of radiologi-
cal protection, to ensure that the sys-
tem continues to remain relevant and
practical, and continues to provide an
appropriate level of protection.

N EngHA_

Lars-Erik Holm
ICRP Chairman 2005-2009



THE INTERNATIONAL
PROTECTION (ICRP)

The International Commission on Radiological
Protection (ICRP) is the primary international
body in protection against ionising radiation.
ICRP is a registered charity and is thus an in-
dependent non-governmental organisation. It
was formed in 1928, by the International Con-
gress of Radiology, as the ‘International X-ray
and Radium Committee’, to advance for the
public benefit the science of radiological pro-
tection.
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COMMISSION ON RADIOLOGICAL

July 2005, Committee 5 (Protection of the En-
vironment), ad hoc Task Groups and Working
Parties, and the Scientific Secretariat.

MEMBERSHIP

The Main Commission consists of twelve
members and a Chair, while the Committees
contain some 15 members each (except
Committee 5 which is

ICRP adopted its present
name in 1950 to reflect its
growing involvement in
areas outside that of oc-
cupational exposure in
medicine, where it origi-
nated.

The ICRP provides rec-
ommendations and guid-
ance on protection
against the risks associ-
ated with ionising radia-
tion, from artificial sources

ICRP is an independent
Registered Charity estab-
lished to advance for the
public benefit the science
of radiological protection,

in particular by providing
recommendations and
guidance on all aspects
of protection against ion-
Ising radliation

somewhat smaller).

The Commission and its
Committees run for four-
year periods, from July 1%,
On each occasion of a
new period, at least three,
and not more than five,
members of the Commis-
sion must be changed. A
similar rate of renewal is
sought for the Commit-
tees. The current period
runs from 2005 July 1% to
2009 June 30™.

widely used in medicine,
general industry and nuclear enterprises, and
from naturally occurring sources. These re-
ports and recommendations are published
four times each year on behalf of the ICRP as
the journal Annals of the ICRP. Each issue
provides in-depth coverage of a specific sub-
ject area.

BROAD STRUCTURE

ICRP consists of the Main Commission, Com-
mittee 1 (Radiation Effects), Committee 2
(Doses from Radiation Exposure), Committee
3 (Protection in Medicine), Committee 4 (Ap-
plication of ICRP Recommendations), since 1

MEETINGS

The Commission normally meets once or
twice a year. Each Committee meets once a
year. At least twice in each four-year period
the annual meeting of the Committees is con-
ducted jointly and together with the Commis-
sion.

FINANCING

The activities of ICRP are financed mainly by
voluntary contributions from national and in-
ternational bodies with an interest in radiologi-
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cal protection. (A list of the bodies providing
such contributions is included later in this re-
port). Some additional funds accrue from roy-
alties on ICRP Publications. Members’ institu-
tions also provide support to ICRP by making
the members’ time available without charge
and, in many cases, contributing by covering
their costs of attending ICRP meetings.

MODE OF OPERATION

The Commission uses Task Groups and Work-
ing Parties to deal with specific areas. Task
Groups are formally appointed by the Com-
mission to perform a defined task, usually the
preparation of a draft report. A Task Group
usually contains a majority of specialists from
outside the Commis-

ture described provides a rigorous Quality
Management system of peer review for the
production of ICRP Publications.

Furthermore, before draft ICRP reports are
approved for publication, they are regularly
circulated to a number of bodies and individ-
ual experts, and posted for public consultation
on the Internet.

OBJECTIVE

In preparing its recommendations, the Com-
mission considers the fundamental principles
and quantitative bases on which appropriate
radiation protection measures can be estab-
lished, while leaving to the various national
protection bodies the

sion’s structure. It is
funded as necessary
from monies available
to ICRP.

Working Parties are set
up by Committees to
develop ideas, some-
times leading to the

The first fundamental recom-
mendations were proaduced in
1928, when ICRP was called

the IXRPC (International X-ray
and Radium Protection Com-
mittee)

responsibility of formu-
lating the specific ad-
vice, codes of practice,
or regulations that are
best suited to the
needs of their individ-
ual countries.

The primary aim of the

establishment of a
Task Group. The membership of a Working
Party is usually limited to Committee mem-
bers. Working Parties receive no funding of
their own, i.e. they operate primarily by corre-
spondence and by meetings in direct conjunc-
tion with meetings of the Committee con-
cerned.

These activities are co-ordinated with a mini-
mum of bureaucracy by a Scientific Secretary,
ensuring that ICRP recommendations are
promulgated.

Thus, ICRP is an independent international
network of specialists in various fields of radio-
logical protection. At any one time, about one
hundred eminent scientists are actively in-
volved in the work of ICRP. The four-tier struc-

Commission’s Rec-
ommendations is to contribute to an appropri-
ate level of protection for people and the envi-
ronment against the detrimental effects of ra-
diation exposure without unduly limiting the
desirable human actions that may be associ-
ated with such exposure.

This aim cannot be achieved solely on the ba-
sis of scientific knowledge on radiation expo-
sure and its health effects. It requires a model
for protecting humans and the environment
against radiation. The Recommendations are
based on scientific knowledge and on expert
judgement. Scientific data, such as those con-
cerning health risks attributable to radiation
exposure, are a necessary prerequisite, but
societal and economic aspects of protection
have also to be considered. All of those con-



cerned with radiological protection have to
make value judgements about the relative im-
portance of different kinds of risk and about
the balancing of risks and beneéfits. In this, ra-
diological protection is not different from other
fields concerned with the control of hazards.

IGRP 2006-2008

The Commission believes that the basis for,
and distinction between, scientific estimations
and value judgements should be made clear
whenever possible, so as to increase the
transparency, and thus the understanding, of
how decisions have been reached.
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THE WORK PROGRAMME OF ICRP AND ITS COMMITTEES

THE MAIN COMMISSION AND THE SCIENTIFIC SECRETARIAT

Main Commission Members in Berlin, 2007

The Main Commission is responsible for man-
agement and oversight of all of the work of the
Committees, and approval of all ICRP publica-
tions. The sections that follow, each focusing
on one of the five ICRP Committees, describes
this work in detail.

Main Commission members and the Scientific
Secretary continued to play a key role in the
dissemination of information beyond the An-
nals of the ICRP, through presentations and
discussions at many seminars, meetings, con-
ferences, workshops and other fora. During
this period many, but not all, of these focused
on the 2007 Recommendations of the Interna-
tionals Commission on Radliological Protec-
tion.

Thus, contacts were held and continued with
the International Atomic Energy Agency
(IAEA), the International Commission on Ra-
diation Units and Measurements (ICRU), the
International Radiation Protection Association
(IRPA), the International Society for Radiology,

the OECD Nuclear Energy Agency (OECD-
NEA), the United Nations Scientific Committee
on the Effects of Atomic Radiation (UN-
SCEAR), and many other organisations.

ICRP also continued its relationship with the
International  Electrotechnical Commission
(IEC) and the International Standards Organi-
zation (ISO), primarily through exchange of
draft reports and information. On a number of
occasions when ICRP was unable to send a
formal representative, we arranged to obtain
observers’ reports so as to keep abreast with
developments.

During 2006-2008, the Scientific Secretariat
continued to be situated in Stockholm, Swe-
den. The seat of ICRP remains in the United
Kingdom where ICRP is a Registered Inde-
pendent Charity.

Tasks of the Secretariat included preparations
for and organisation of meetings, final editing
of reports for publication in the Annals of the



ICRP, maintenance of contacts with all col-
laborating organisations, and administrative
issues. The Secretariat also devoted an in-
creasing part of its efforts to running the ICRP
Internet web site. Apart from providing general
information about ICRP, the web site has
proved particularly useful when ICRP wants to
consult on its own draft documents

As usual, there was also a brisk demand for
informal enlightenment and information via
telephone, e-mail, and regular mail to the Se-
cretariat.

The current four-year ICRP term of member-
ship ends on June 30, 2009. Thus, new
members of the Main Commission and Com-
mittees were elected at the November 2008
meeting of the Main Commission in Buenos
Aires (coinciding with the 12" International
Congress of the International Radiation Pro-
tection Society).

In the term beginning July 1, 2009 Dr. Claire
Cousins, consultant vascular radiologist at
Addenbrooke's Hospital, UK, will serve as the
12" ICRP Chair since 1928, taking over from
Dr. Lars-Erik Holm who served for the last two
terms and is now retiring from ICRP service.
Dr. Cousins is a member of the British Institute
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of Radiology Radiation Protection Committee
and a guest member of the European Society
of Radiology Radiation Protection Committee.

Dr. Abel Gonzalez will serve as Vice-Chair. He
succeeds Dr. Roger Cox who will continue to
serve ICRP as a member of Committee 2. At
the same time four new Main Commission
members were elected: Professor Eliseo Vané
(Complutense University, Spain) as Commit-
tee 3 Chair, Dr. Jacques Lochard (CEPN
France) as Committee 4 Chair, Dr. John Coo-
per (UK HPA), and Dr. Ohtsura Niwa (NIRS,
Japan). Many new Committee and Task
Group members were also elected.

As well, Dr. Jack Valentin announced his re-
tirement after a long and distinguished career,
the last decade of which has been as ICRP
Scientific Secretary. Christopher Clement
was formally introduced to the Main Commis-
sion at their November 2008 meeting as the
new Scientific Secretary of ICRP, the 5" since
the position became fulltime in 1962.
Mr. Clement began employment with ICRP on
December 1, 2008, to officially take on the role
of Scientific Secretary as of January 1, 2009.
Dr. Valentin continued working part-time to aid
in the transition.

ICRP Publication 103: The 2007 Recommendations of the International

Commission on Radiological Protection

The primary focus of the Main Commission,
Secretariat, and all Committees during this
period was the completion of the 2007 Rec-
ommendations of the International Commis-
sfion on Radiological Protection (ICRP Publica-
tion 103), approved at the Main Commission in
October 2007. The final rounds of the exten-
sive public consultation required considerable
effort and resulted in approximately 1200
pages of comments. All of these comments
were reviewed in detail, resulting in substan-
tive improvements to the text.

The Main Commission, Secretariat, and all
Committees played significant roles in the de-
velopment of ICRP Publication 103.

Annex A of Publication 103 summarises all
Committee 1 judgements since 1990 relating
to the health effects of radiation, in order to
underpin the New Recommendations. In many
of the areas considered, Committee 1 had al-
ready provided specific judgements, e.g. on
risk of multifactorial diseases (Publication 83)
and on Relative Biological Effectiveness of
different radiations (Publication 92). However,
the revision of judgements on the induction of
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tissue reactions, on the nominal risk coeffi-
cients for cancer and heritable disease, the
transport of cancer risk between different
populations, and on the choice of tissue
weighting factors, required much additional
work.

An additional feature is the extent to which the
accumulation of epidemiological and biologi-
cal knowledge since 1990 has served to
strengthen some of the judgements made in
Publication 60 or, in some cases, led to a revi-
sion in procedures for risk estimation. In spite
of the detailed nature of these gains in knowl-
edge the principal objective of this report is
the provision of broad judgements for practical
purposes of radiological protection. The pri-
mary risk of radiation-induced cancer is now
based upon incidence data rather than the
information on fatal cancer risks, as was used
in Publication 60, because of improved data
from the extended follow-up of the atomic-
bomb survivors in Japan. Overall, however,
when assessing total radiation detriment there
is little difference from that given in Publication
60, reflecting little change in the assessment
of the overall risk of radiation-induced cancer.

There is, however, an increase in the risk of
breast cancer that is based upon incidence in
the A bomb survivors and some medically ex-
posed groups. The risk estimate for hereditary
disease is decreased because multifactorial
diseases are now judged to contribute less
than previously assumed, and because the
overall estimate is now based upon estimates
of effects in the first two generations rather
than in all future generations. The dose re-
sponse for both cancer and hereditary effects,
at low doses, continues to be based upon the
assumption of a simple proportional relation-
ship between dose and risk (i.e. the linear
non-threshold, LNT, model). Also, a dose and
dose rate effectiveness factor (DDREF) of 2
continues to be used for assessing risks at low
doses from risks obtained in populations ex-
posed at high doses. The radiation weighting

factor wg for protons was reduced from 5 to 2,
and the value for neutrons was revised to be a
continuous function of neutron energy. New
information on the risk of cancer in different
tissues and of the treatment of hereditary dis-
ease given in Publication 60 resulted in some
changes to tissue weighting factors w; for in-
dividual organs and tissues, with the main
changes being an increase for the breast and
a decrease for the gonads (based on the
lower heritable risk).

For the 2007 Recommendations, Committee 2
was responsible for the preparation of Chap-
ter 4 and Annex B, both entitled: Quantities
used in Radiological Protection. Explanation
is given of the calculation and intended appli-
cation of the protection quantities, equivalent
and effective dose.

Annex B provides a detailed discussion of the
ICRP protection quantities and their applica-
tion in radiological protection in the assess-
ment and limitation of doses resulting from
external and internal exposures. It explains the
basis for and use of radiation weighting factors
in the calculation of equivalent dose to organs
and tissues and discusses the use of age- and
gender- averaged tissue weighting factors,
derived by Committee 1, in the calculation of
effective dose. The document also discusses
the relationship between these quantities and
operational quantities used in dose monitoring
and assessment. Doses calculated using
ICRP methodology are single-valued, based
on calculations for reference individuals, al-
though in practice there is variation between
individuals and uncertainties in the assump-
tions made in calculating dose. The document
discusses sources of uncertainty and limita-
tions on the use of ICRP protection quantities.

There are some changes to the recommended
radiation weighting factors, wg, used in the
calculation of equivalent dose. In particular a
continuous energy function is to be given for
neutrons (with some change in the function



above 1 MeV from that given in Publication 92)
and the wy, for protons is to be reduced from 5
to 2. For low-LET x-rays and gamma rays as
well as tritium, the wg will continue to be one
and the value for alpha particles remains at 20.

Committee 3 used many of its recent publica-
tions on medical aspects of radiological pro-
tection to compile the Foundation Document
for the 2007 Recommendations resulting in the
separate Publication 105, “Radiological Pro-
tection in Medicine”. This Task Group was
chaired by Marvin Rosenstein.

Committee 4 supported the work of the Main
Commission on the new Recommendations
leading to their publication in 2007 (Publica-
tion 103). The dialogue with the observer or-
ganisations was of particular importance since
agencies have been working towards revision
of the international (under the auspices of
IAEA) and regional (EURATOM) Basic Safety
Standards in line with the new ICRP recom-
mendations.
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As a result of Committee 5’s early delibera-
tions the ICRP, in its 2007 Recommendations,
considered it appropriate to broaden its overall
scope in order to address directly the subject
of protection of the environment, and thus to
include in its general aims those of preventing
or reducing the frequency of deleterious radia-
tion effects in the environment to a level where
they would have a negligible impact on the
maintenance of biological diversity, the con-
servation of species, or the health and status
of natural habitats, communities, and ecosys-
tems. The Commission also stated that it be-
lieved that its approach to environmental pro-
tection should be both commensurate with the
overall level of risk, and thus optimised, and
that it should be compatible with other ap-
proaches being made to protect the environ-
ment. A brief separate chapter on environ-
mental protection was included for the first
time.

Volume 37 Nos. 2-4 2007

Annals of the ICRP

ICRP Publication 103

The 2007 Recommendations of the International
Commission on Radiological Protection

ISSN 01466453
ISBN 978-0-7020-3048-2
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COMMITTEE 1 (RADIATION EFFECTS)

Committee 1 has the responsibility for maintaining under review the biological effects of ionising ra-
diation and developing documents that relate such effects to the needs of radiological protection.
The members offer experience in epidemiology, statistics, medical sciences, animal sciences, cell
and molecular biology, biophysics and genetics. The commiftee covers (ssues of tissue reactions,
risks of cancer and heritable diseases including dose responses, effects of dose-rate and radiation
quality, effects in the embryo/foetus and genetic factors in radiation response, as well as uncertainties
in providing judgements on radiation-induced health effects. The committee advises the Main Com-
mission on the biological basis of radiation-induced health effects and how epidemiological, experi-
mental and theoretical data can be combined to make quantitative judgements on health risks fo hu-
mans, particularly at low doses.

Committee 1 Members in Berlin, 2007

The major work of the committee in 2006-8
was to complete Annex A of the New ICRP
Recommendations (as described previously),
initiate three Task Groups on areas of concern
identified in the draft Recommendations, re-
view on an annual basis the activities of other
organisations involved in radiation risks (e.g.
UNSCEAR, NCRP, DOE, RERF) as well as the
various topics of epidemiology, exposure and
dosimetry, DDREF, radiobiology, germ cells
and heritable effects, epigenetic effects, DNA
repair and non-targeted effects.

Task Group 63 on Tissue Reac-
tions and Non-cancer Effects

Chair: Dr. Fiona Stewart

This Task Group is reviewing tissue and health
effects of ionising radiation at high doses, with

particular reference to their implications for
dose limits in radiation protection and for as-
sessing health risks after accidental or thera-
peutic exposure. This entails a major update
of ICRP publication 41 (1984), with special
reference to those tissues and organs that are
considered to be most important, based on an
analysis of the relevant clinical and laboratory
data. Apart from a general chapter on the
principles of tissue response, dose-rate, frac-
tionation and LET effects, there are specific
chapters on the haematopoietic, digestive,
reproductive, cardiovascular, musculoskeletal,
endocrine and nervous systems, the eye, the
skin and the urinary tract. In particular, there is
inclusion of new data on the risk of radiation-
induced cataracts and cardiovascular effects,
which are suggesting lower threshold doses
than previously considered. The influence of
potential modifiers of the inherent radiation



sensitivity of normal tissues is also being con-
sidered, with respect to compounds that either
exacerbate or ameliorate radiation injury. The
increasing evidence for such modification has
led to a change in terminology from ‘determi-
nistic effects’ to ‘tissue reactions’. The report is
hoped to be completed for publication in
2010.

Task Group 64 on Alpha Emitters

Chair: Dr. Margot Tirmarche

This Task Group is considering exposure to
radon in homes and in the mining environ-
ment, occupational exposures of Mayak and
other workers to the clinical use of Thorotrast
and the occupational and clinical use of ra-
dium. For radon, a review is nearing comple-
tion on lung cancer risk in relation to domestic
exposure as well as recently published data
coming from uranium miners focusing on rela-
tively low annual exposure rates. In both situa-
tions results are available through large inter-
national joint analyses. Pooled epidemiologi-
cal studies of residential radon exposures in
Europe, North America and China have pro-
vided good evidence of increase in lung can-
cer risk in relation to accumulated domestic
radon exposure, both for smokers and non
smoker populations. A significant increase
was observed at levels down to below
200 Bgm® in the European pooling. These
data provide the basis for the control of radon
exposures in homes on the basis of direct evi-
dence of lung cancer risks. The report will be
prepared in collaboration with members of
Committee 2.

Task Group 75 on Stem Cell Biol-
ogy in relation to Carcinogenic
Radiation Risk

Chair: Dr. Ohtsura Niwa

The purpose of the Task Group is to review
stem cell biology and radiobiology with refer-
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ence to mechanisms of radiation carcino-
genesis. There are chapters on the general
feature of stem cells, stem cells in relation to
the risk of prenatal irradiation, haematopoietic
tissue, mammary gland, thyroid, digestive
tract, lung, skin, and bone. Each chapter dis-
cusses carcinogenesis, radiation qualities,
general features of tissues and target cells,
tissue turnover rate, radiosensitivity and
mutagenesis. The report is intended to com-
pare the response of stem and associated
cells in different tissues with the respective
risks of cancer, and to elucidate the likely stem
cell role. Finally, to use knowledge of stem cell
responses and carcinogenic risks from homo-
geneous acute irradiations, to project stochas-
tic risks for short-range radiations and chronic
irradiation scenarios.

Publications 2006-2008

e Publication 99: Low dose extrapolation of
radiation-related cancer risk

e Publication 100: Human Alimentary Tract
Model for Radiological Protection (with
Committee 2)

e Publication 103: The 2007 Recom-
mendations of the International Commis-
sion on Radiological Protection, Annex A:
Biological and Epidemiological Informa-
tion on Health Risks Attributable to lonis-
ing Radiation: A Summary of Judgements
for the Purposes of Radiological Protec-
tion of Humans

Planned Publications

e Tissue Reactions and Non-cancer Effects
of lonising Radiation Exposure

e The Risks of Alpha Emitters

¢ Stem Cell Biology in relation to Carcino-
genic Radiation Risk

11
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COMMITTEE 2 (DOSES FROM RADIATION EXPOSURES)

Committee 2 is concerned with the development of dose coefficients for the assessment of internal
and external radiation exposure of workers and members of the public, considering different situa-
tions of exposure. This work involves the development of reference biokinetic and dosimetric models,
reference anatomical models of the human body, and reference anatomical and physiological data.

Committee 2 in St. Petersburg, 2008

Like the other Committees, a major focus has
been on contributions to ICRP Publication 103
as already described.

Effective dose has been widely used in radio-
logical protection and is a valuable quantity for
demonstrating compliance with dose limits in
relation to exposure to external radiation and
intakes of radionuclides. It is not appropriate in
all circumstances and guidance is given on
where its use is not appropriate, for example in
retrospective assessments of organ/tissue
dose for epidemiological studies, in individual
risk estimates after exposures above dose lim-
its and especially after exposures to high ra-
diation doses. The need for further guidance is
recognised and a Task Group will be set up to
consider the use of effective dose for different
applications.

The new recommendations have necessitated
the recalculation of dose coefficients for expo-
sure to external and internal sources of radia-
tion. In addition to changes in radiation and
tissue weighting factors, these calculations
will, for the first time, be performed using ref-

erence anatomical models. Other improve-
ments will also be made to dosimetric models
and to the biokinetic models used to represent
the behaviour of radionuclides in the body
following intakes by inhalation or ingestion.

Task Group 4 on Dose Calcula-
tions (DOCAL)

Chair: Prof. Wesley Bolch (previously Dr. Keith
Eckerman)

DOCAL is responsible for developing methods
for the calculation of doses from both external
and internal sources of radiation. A report has
now been finalised as Publication 107: Nuclear
Decay Data for Dosimetric Calculations, pro-
viding a replacement for Publication 38. It
consists of an explanatory text, with an ac-
companying CD that provides data on the ra-
diation emissions of 1252 radioisotopes of 97
elements. A report is also nearing completion
on reference anatomical models for the adult
male and female. These voxel-based compu-
tational phantoms, based on segmented to-
mographic images, will replace the stylised
phantoms used previously in organ and tissue



dose calculations for external and internal ra-
diations. Publication 110 will include a CD
which will provide data to enable dose calcula-
tions to be performed with the reference mod-
els; annexes will give example dose calcula-
tions. Work is also in progress to improve the
calculation of doses to regions within the
skeleton that represent targets for the induc-
tion of bone cancer and leukaemia. Reference
models for children will also be developed.
The new models will be used in the calculation
of revised dose coefficients for exposures to
external radiation and intake of radionuclides.
Work is in progress on a replacement for Pub-
lication 74, giving revised conversion coeffi-
cients for protons, pions, muons, and helium
ions as well as neutrons, photons and elec-
trons / positrons.

Task Group 21 on Internal Do-
simeftry (INDOS)

Chair: Dr. John Harrison (previously Dr. John
Stather)

INDOS is responsible for developing biokinetic
models for radionuclides entering the body by
inhalation or ingestion and, working with DO-
CAL, prepares reports on doses from radionu-
clide intake by workers and members of the
public. Work is in progress to replace Publica-
tions 30 and 68 that give biokinetic data and
dose coefficients for occupational intakes of
radionuclides by inhalation and ingestion, and
Publications 54 and 78 that give information
for bioassay interpretation, with a single series
of publications. The new ICRP model of the
human alimentary tract, Publication 100, will
be used and revisions will be made to the
Human Respiratory Tract Model. Considera-
tion is being given to a separate report on in-
takes of radionuclides through wounds, follow-
ing publication of a wound model by the US
National Council on Radiation Protection and
Measurements (NCRP). Doses will be calcu-
lated using revised nuclear decay data and
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new anatomical models (see Task Group on
Dose Calculations, DOCAL).

Task Group 67 on Radiation Ex-
posures of Astronauts in Space

Chair: Prof. Glinther Dietze

This Task Group was set up in 2005 to assess
exposures from the complex radiation fields
encountered in space, which include high en-
ergy particles with unique high LET compo-
nents, very different from radiation fields on
earth. The report will focus on giving data on
doses from exposure to the different radiation
types encountered in space. With support
from the DOCAL Task Group, the new ICRP
reference anatomical models will be used to
calculate absorbed dose coefficients for or-
gans and tissues of the human body. These
data, together with information on radiation
field parameters outside and inside the vehi-
cle, will be used to assess the correlation be-
tween dosimeter readings and values of the
protection quantities.

Committee 2 also provides members for Task
Groups of other committees: Committee 1
Task Group on epidemiology relating to expo-
sures to alpha-emitting radionuclides; Com-
mittee 1 Task Group on stem cell radiobiol-
ogy; Committee 3 Task Group on doses from
radiopharmaceuticals; and the Committee 5
Task Group on radiation effectiveness factors
for non-human biota.

Publications 2006-2008

e Publication 100: Human Alimentary Tract
Model for radiological protection

e Publication 107: Nuclear Decay Data for
Dosimetric Calculations

13
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Planned Publications

Publication 110: Computational reference
phantoms for the adult male and female
Dose Conversion Coefficients for External
Radiation Source (ICRP /ICRU)

Radiation Exposures of Aircrew: DOCAL
(ICRU / ICRP)

Radiation Protection Dosimetry in Space
Internal SAF Values for the Reference
Adult Male and Female

Computational Phantoms for the Infant
and Children

Computational Phantoms for the Pregnant
Female, Embryo, and Foetus

Internal SAF Values for Embryo, Foetus,
Children and Pregnant Female
Occupational Intakes of Radionuclides
Part 1

Public Exposures to Radionuclides
Radionuclides in Wounds

Occupational Intakes of Radionuclides
Parts 2 and 3

Doses to the Embryo, Foetus, and Nursing
Infant
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COMMITTEE 3 (PROTECTION IN MEDICINE)

Committee 3 is concerned with protection of persons and unborn children when ionising radiation is
used for medical diagnosis, therapy, or for biomedical research, also, assessment of the medical

consequences of accidental exposures.

Committee 3 Members in Berlin, 2007

During 2006 - 2008, Committee 3 had meet-
ings in San Francisco (2006), Berlin (2007)
with the Main Commission and other Commit-
tees, and Mallorca (2008).

Committee 3 continued to highlight focussed
aspects of radiological protection relevant to
medicine with ongoing task groups and work-
ing parties as described below.

Task Group 70 on Avoiding Radia-
tion Therapy Accidental Expo-
sures when Using New Technolo-
gies

Chair: Dr. Pedro Ortiz Lopez

The rapidly evolving technology in this field
requires new guidance on accidental expo-
sures and hence an update of Publication 86
is appropriate. The title of this document has
been changed to “Minimizing unintended ex-
posures in radiation therapy from new tech-
nologies”. This is an advanced document and
only minor changes were proposed by the
members of the Committee. The document

was presented to the Main Commission in Oc-
tober 2008 and following consultation will be
published in 2009.

Working Party on Evaluation and
Management of Secondary Can-
cer HRisk in Radiation Therapy
(with special reference to modern
techniques)

Chair: Prof. Jean-Marc Cosset

This is a project performed in collaboration
with ICRU and a considerable amount of
emerging data is being analysed for compila-
tion of this report. It is hoped the work can be
completed during 2009.

Task Group 62 on Radiation Pro-
tection for Cardiologists Perform-
ing Fluoroscopically Guided Pro-
cedures

Chair: Dr. Claire Cousins

This rapidly expanding field of medicine both
in numbers and complexity requires guidance

15
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for the practitioners. The title of the document
was modified to “Radiological Protection in
Cardiology” and the document will be ex-
tended to include cardiac CT and nuclear
medicine imaging with completion in 2009.

Working Party on Protecting Chil-
dren: Diagnostic Techniques In-
volving lonizing Radiation

Chair: Dr. Hans Ringertz

It is important to emphasise that in the field of
radiological protection, children cannot simply
be treated as small adults and specific guid-
ance is required. This working party continues
to develop the document which it is antici-
pated can be completed during 2009.

Working Party on avoiding ad-
verse radiation effects to doctors
performing fluoroscopy guided
procedures

Chair: Prof. Madhan Rehani

Many medical specialists now use ionising
radiation as part of their practice and this is
often performed with little or no knowledge of
radiation effects. Areas to be addressed and
which specialties to include were discussed by
Committee 3 and the decision was made to
proceed to a Task Group on this topic.

Working Party on Radiological
protection ftraining for medical
professionals performing diagnos-
tic and interventional procedures
and for medical students

Chair: Prof. Eliseo Vaino

This is a complex and broad task to address
with issues varying between countries and
departments. Committee 3 decided to appoint
a couple of new members to the working party
and then take this forward as a Task group in
2009.

Committee 3 has also been working with
Committees 2 and 4 as a working party on the
use of effective dose (Committee 3 members
M Rosenstein and P Ortiz). It is recognised
that further guidance is necessary, including in
medicine, and a Task group will be estab-
lished to further this work.

Publications 2006-2008

Completed work during this time led to three
ICRP Publications. The changing technology
of computed tomography and rapid introduc-
tion of multi-detector scanners produced
many challenges for the radiological protec-
tion of patients. An update of Publication 87
was required and Madan Rehani chaired the
Task Group on “Managing Patient Dose in
Multi-Detector Computed Tomography”, which
was published as Publication 102.

The continuing work of Committees 2 and 3
on “Radiation Dose to Patients from Radio-
pharmaceuticals”, chaired by Séren Mattsson
resulted in Publication 106. There is an ap-
propriate annexe in this publication entitled
“Radiation exposure of hands in radiopharma-
cies : monitoring of doses and optimisation of
protection”, led by Julian Liniecki, which high-
lights a common practical issue and includes
original work by the authors.

e |ICRP Publication 102: Managing Patient
Dose in Multi-Detector Computed Tomo-
graphy (MDCT)

¢ ICRP Publication 105: Radiological Protec-
tion in Medicine

e |CRP Publication 106: Radiation Dose to
Patients from Radiopharmaceuticals: Ad-
dendum 3 to ICRP Publication 53

Proposed Areas of Work

e Follow up of persons accidentally exposed



Radiological protection in radiation ther-
apy with protons and heavy ions

Widening the use of reference levels for
interventional radiology, digital radiology
and new technology

Occupational protection in brachytherapy
Dose reduction resulting from new imag-
ing technology

Screening with ionising radiation in as-
ymptomatic individuals
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e Protection in PET (PET/CT) and cyclotrons

Committee 3 continues to have close links
with other organisations and many members
of Committee 3 have been involved in both
organising and lecturing at national and inter-
national meetings on radiological protection to
increase awareness of the work of ICRP re-
lated to medicine.

17
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COMMITTEE 4 (APPLICATION OF THE COMMISSION’S RECOMMENDATIONS)

ICRP Committee 4 has the responsibility to consider the practical application of the Commission's
recommendations. The Committee also acts as a major point of contact between the ICRP structure
and other international organisations and professional bodies concerned with protection against ion-

ising radjation.

Committee 4 Members in Berlin, 2007

Committee 4 counts 16 members in the 2005-
2008 membership, as well as 9 observers (EC,
IAEA, IEC, ILO, IRPA, I1ISO, NEA, UNSCEAR,
WHO) under the chairmanship of Annie Sugier
and with Jean-Francois Lecomte as Secretary.
Much of the program of work of Committee 4
during the years 2006 to 2008 was closely
connected to the finalization of the new rec-
ommendations (Publication 103) and the rele-
vant building blocks as well as their applica-
tion in specific types of exposure situations.

Each member of Committee 4 is assigned
specific responsibilities such as Vice-chair,
Secretary, Chair of a TG, member of a WP,
drafter of a discussion paper or critical re-
viewer of a draft report of the Committee.

Publication 101

Two building blocks completing Publica-
tion 103 were of the responsibility of Commit-
tee 4: on Optimisation and on the Representa-
tive Individual. The corresponding reports
were completed and approved by the Main
Commission in Bern in 2005. They were pub-

lished in one document (Publication 101 -
2006). The first part of the issue is the report
on assessing doses to representative persons.
It concerns a classical problem: to ensure that
members of the public are adequately pro-
tected. The second part is devoted to broad-
ening the process of optimisation. It is a con-
solidation and an evolution of the Commis-
sion’s recommendations concerning the opti-
misation principle which is at the very heart of
successful radiological protection.

Publication 104

Committee 4 also discussed the document on
the scope of radiological protection regula-
tions issued in 2007 as Publication 104. It
provides advice for determining the radiation
exposure situations that should be covered by
the relevant regulations based on justification
of their regulatory control and, conversely,
those that may be considered for exclusion
from the regulations because the situation is
deemed unamenable to regulatory control or
the regulatory control is unjustified.



Two reports on the application of the new rec-
ommendations in specific situations have
been developed during 2005 to 2008 for pub-
lication in 2009.

Task Group 65 on the application
of the Commission's Recommen-
dations for the protection of the
populations during nuclear or ra-
diological emergencies

Chair: Dr. Wolfgang Weiss

A report has been prepared by this Task
Group to provide advice on the application of
Publication 103 including the preparedness
for, and response to, radiation emergency ex-
posure situations. It deals with the recommen-
dations related to such exposure situations in
the Publication 103 which re-state the princi-
ples of justification and optimisation, the re-
quirement to protect against severe determi-
nistic injury. It recommends that appropriate
reference levels should be set in the band of
typically 20 to 100 mSv effective dose (acute
or in a year), emphasising that protection
against all exposures, above or below the ref-
erence level, should be optimised.

The report recommends that more complete
protection be achieved by simultaneously
considering all exposure pathways and all
relevant protection options when deciding on
the optimum course of action in the context of
an overall protection strategy. Such an overall
protection strategy must be justified, resulting
in more good than harm. In order to optimise
an overall strategy, it is necessary to identify
the dominant exposure pathways, the time-
scales over which components of the dose will
be received, and the potential effectiveness of
individual protective options.

The report also recommends that, in both
planning and in the event of an emergency,
decisions to terminate protective measures
should have due regard to the appropriate
reference level. The change from an emer-
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gency exposure situation to an existing expo-
sure situation is based on a decision by the
authority responsible for the overall response.

The report explains that this transition may
happen at any time during an emergency ex-
posure situation and that it may take place at
different geographical locations at different
times. The report also recommends that this
transition should be undertaken in a coordi-
nated and fully transparent manner and un-
derstood by all involved parties. The report
was approved by the Main Commission in Oc-
tober 2008 for publication.

Task Group 66 on the application
of the Commission’s Recommen-
dations for the protection of
populations living in contami-
nated territories after a nuclear
accident or a radiological event

Chair: Dr. Jacques Lochard

A report has been prepared by this Task
Group to provide guidance for the protection
of individuals living in long-term contaminated
areas resulting from either a nuclear accident
or a radiological event. The report considers
the effects of a nuclear accident or radiological
event on the affected population. This includes
the pathways of human exposure, the types of
exposed populations and the characteristics of
exposures. Although the focus is put on radia-
tion protection, the report also recognises the
complexity of the post-accident situations,
which cannot be managed without addressing
all the affected domains of daily life i.e. envi-
ronmental, health, economic, social, psycho-
logical, cultural, ethical, political, etc.

The report explains how the new Commis-
sion’s Recommendations apply to this type of
existing exposure situation including consid-
eration on the justification and the optimisation
of protection strategies and the introduction
and application of a reference level to drive the
optimisation process. The report also consid-
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ers practical aspects of the implementation of
protection strategies, both by authorities and
the affected population. It emphasises the ef-
fectiveness of involving directly the affected
population and the local professionals in the
management of the situation and the respon-
sibility of authorities at both national and local
levels to create the conditions and provide the
means favouring the involvement and empow-
erment of the population. The role of radiation
monitoring, health surveillance and the man-
agement of contaminated foodstuffs and other
commodities are described in this context.

An appendix summarizes past experience with
long-term contaminated areas resulting from
radiological events and nuclear accidents in-
cluding radiological criteria followed in carry-
ing out remediation measures. The report was
approved by the Main Commission in October
2008 for publication.

Task Group 76 on the application
of the Commission’s Recommen-
dations to NORM (Naturally Oc-
curring Radioactive Materials)

Chair: Dr. Peter Burns (previously Dr. Mary
Clark)

This Task Group was approved by the Main
Commission in Berlin in 2007. It's objective is
to develop a conceptual framework that pro-
vides a link between the system of radiation
protection (as described in Publications 103
and 104) and the detailed guidance required
by international agencies and national authori-
ties for the development of standards and
guides related to management of risks due to
NORM in an effective and optimised manner.
The issue is complex as NORM activities may
be managed either as planned or as existing
exposure situations. A report containing rec-
ommendations on the processes that should
be adopted in the management of NORM in-
dustry is scheduled to be presented to the
Main Commission for approval in 2010.

Task Group 71 on protection
principles for deliberate exposure
for security and legal require-
ments

In 2007 the Main Commission approved the
terms of reference of this Task Group to in-
clude situations involving deliberate exposure
of individuals for security and legal require-
ments where the benefit is generally for other
persons than the exposed individuals. After a
dialogue with Committee 3 in 2006 and 2007,
it was decided that the issue is mainly within
the scope of Committee 4. In 2008, Commit-
tee 4 discussed what ICRP could do in addi-
tion to paragraph 210 of Publication 103 (“cer-
tain exposures should be deemed to be unjus-
tified ... unless there are exceptional circum-
stances”) and concluded that complementary
guidance may more usefully be provided by
regulatory agencies. It was decided that
Committee 4 should keep aware of develop-
ments related to this issue and raise it again if
deviations were identified. Donald Cool was
designated as Committee 4 observer.

Working Party on the application
of the Commission’s Recommen-
dations to occupational exposure

Chair: Dr. Ann McGarry (previously Dr. Gus-
tavo Massera)

This Working Party was created in 2007 to re-
view the current status of occupational expo-
sure in order to identify particular occupational
exposure situations which would benefit from
further guidance from ICRP. In 2008, Commit-
tee 4 considered a report prepared by CEPN
(France) as an input for the WP, reviewing oc-
cupational exposures in the various sectors
(nuclear industry, medical sector, NORM in-
dustry) and comparing the risk associated
with ionising radiation exposures with other
occupational risks. It was concluded that the
WP would prepare a discussion paper provid-
ing more complete and consolidated data
with, if relevant, proposals for further guid-



ance, and to discuss the paper with relevant
stakeholders. Upgrading the WP to a TG is
under consideration.

Working Party on ICRP Interna-
tional Outreach

Chair: Dr. Khammar Mrabit

The purpose of this WP, created in 2007, is to
facilitate the application of ICRP Recommen-
dations and further promote the dialogue be-
tween ICRP and relevant professionals. Due
consideration is given to the improvement of
the C4 web site, the development of a network
of ICRP Focal Points among professionals
particularly in developing countries, the devel-
opment of a roster of “Experts on ICRP rec-
ommendations” (per theme and language)
and the development of a “database” of stan-
dard presentations as well as lectures on ICRP
recommendations and positions in different
languages.

C4/C5 Working Party on the ap-
plication of the Commission’s
recommendations to Releases of
Radioactive Material in the Envi-
ronment

Chair: Dr. Don Cool

The objectives of this Working party, created
in 2007, are to investigate, in collaboration
with Committee 5, the tools developed for pro-
tection of the environment in the context of the
ICRP system of protection for man by looking
at exposure scenarios where man is pro-
tected, and seeing what the predicted impact
was on flora and fauna, and then comparing
with the bands of protection suggested by
Committee 5. The work is in progress.
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C1/C2/C4 Working Party on the
use of the quantity Effective Dose
and of Dose Coefficients

Chair: Dr. John Cooper

Gathering members of Committees 2, 3 and 4,
this WP was approved by the Main Commis-
sion in 2007. Considering the importance of
the concept of effective dose in the radiologi-
cal protection system, the objective of the WP
is: 1) to provide guidance on when the quan-
tity ‘effective dose’ should be used and when
it should not, if possible with alternatives for
situations where the quantity should not be
used; 2) to provide guidance on the use of
dose coefficients in estimating effective dose
and on how to use foetal dose coefficients in
comparisons with dose limits, constraints and
reference levels, and; 3) to provide guidance
on calculating the contribution of non-uniform
skin exposure to effective dose.

The WP aims to provide a discussion paper in
2010. Meanwhile, the Main Commission has
decided to upgrade the WP to a TG of the
Main Commission chaired by John Cooper
who will become member of the Main Com-
mission for the next ICRP mandate.

Standing Working Party on Inter-
face with other Committees

Chair: Dr. John Cooper

Committee 4 also set provisions for the inter-
face with other Committees. A standing Work-
ing Party was formed to include Committee 4
members who follow the work of the other
Committees: Michiaki Kai (C1), Peter Burns
(C2), Wolfgang Weiss (C3), Kirsti-Liisa
Sjoblom (C5).
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COMMITTEE 5 (PROTECTION OF THE ENVIRONMENT)

Committee 5 is concerned with radiological protection of the environment. It will aim to ensure that
the development and application of approaches fo environmental protection are compatible with
those for radiological protection of man, and with those for protection of the environment from other
potential hazards.

Committee 5 Members in Berlin, 2007

22

Committee 5 first met in 2005 and immediately
set to work on developing a basis for provid-
ing advice with regard to protection of the en-
vironment, following on from ICRP 91, which
had concluded that a broader framework
needed to be developed, and that it should be
sufficiently flexible to be applied within the
context of the many existing and varied global
approaches to environmental management
generally, and to environmental protection in
particular. It had also concluded that such an
approach should relate as closely as possible
to the current system for human radiological
protection, based on a clear understanding of
the relationships between exposure and dose,
and dose and effect, and that this objective
could best be met by the development of a
limited number of Reference Animals and
Plants. The Committee also used, as its base
material, the work of a second Task Group
which had already been put out for public
consultation, plus the responses that had
been received. This work included a first con-

sideration of the types of Reference Animals
and Plants that could be used by the ICRP;
the types of dose models relevant to them; the
range of existing information on radiation ef-
fects for such types of organisms; how such
an approach could be used for assessing and
managing different levels of radiation expo-
sure in non-human species; and how it could
be harmonised with the Commission’s existing
approach to the protection of human beings.

One aspect that could clearly be advanced
relatively quickly was that of bringing more
rigour to the basic approach of modelling do-
simetry. Committee 5 therefore established its
own Task Group on Reference Animal and
Plant dosimetric modelling, chaired by
G. Prohl, with the objectives of summarizing
current modelling approaches and then, after
selecting and justifying a preferred approach,
using it to calculate a set of dose conversion
factors with respect to external and internal
exposure pathways. The results were incorpo-



rated into a more comprehensive report on the
concept and use of Reference Animals and
Plants. An initial draft of this report was dis-
cussed by the Main Commission in 2007 and
then posted on the ICRP’s web site for consul-
tation in January 2008. Many valuable com-
ments were received and these have been
taken fully into account in the production of
the final document which will be published (as
ICRP 108) in 2009.

The report introduces the concept of Refer-
ence Animals and Plants, defines a small set
of them, and discusses their pathways of ex-
posure. It collates and discusses the ade-
quacy of the best available data relating to
their dosimetry, at different stages of their life
cycle, and further develops and uses this in-
formation to derive sets of tabulated data
(Dose Conversion Factors, in terms of uGy
day~' per Bq kg') that allow the dose to be
calculated for 75 radionuclides that may be
within, or external to, each organism. It then
reviews what is known about the effects of
radiation upon such biotic types (or of organ-
isms similar to them, where more precise data
are lacking) and thus derives a set of Derived
Consideration Reference Levels (DCRLs) for
each biotic type in order to help optimise the
level of effort that might be expended on the
environmental protection of them, or to similar
types of organisms. The various factors that
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should be taken into account when consider-
ing what to do if such DCRLs are attained or
exceeded is also briefly discussed.

A Working Party was also set up, chaired by
F Brechignac, to explore and examine the in-
terface with, and relevance to, other ap-
proaches to environmental protection, in order
to ensure that the Committee’s approach is
compatible with them, or justifiably different,
and to advise with regard to the application of
the ICRP approach to different exposure situa-
tions and different environmental management
objectives.

Other issues currently being examined by
Committee 5 are the derivation of a comple-
mentary set of environmental transfer factors
relevant to modelling the exposure of Refer-
ence Animals and Plants under different expo-
sure situations, the relevance or otherwise of
the concept of radiation weighting factors and
RBE to Reference Animals and Plants, and the
need for more advanced dosimetry for some
of the larger animals and plants.

Sadly one of the members of Committee 5,
Dr. M Doi, died suddenly in 2006; he was suc-
ceeded by K. Sakai. The Committee is deeply
indebted to the contributions made by Dr. Doi
to this subject, and wishes to record its thanks
and admiration for his contributions.
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ICRP PUBLICATIONS 2006-2008
Ten reports were published in the Annals of the ICRP in 2006 — 2008:

e Publication 99: Low-dose Extrapolation of Radiation-related Cancer Risk;

e Publication 100: Human Alimentary Tract Model for Radiological Protection;

e Publication 101: Assessing Dose of the Representative Person for the Purpose of Radiation Pro-
tection of the Public and The Optimisation of Radiological Protection: Broadening the Process
(two reports in one issue);

e Publication 102: Managing Patient Dose in Multi-Detector Computed Tomography (MDCT);

e Publication 103: The 2007 Recommendations of the International Commission on Radiological
Protection;

e Publication 104: Scope of Radiological Protection Control Measures;

e Publication 105: Radiological Protection in Medicine;

e Publication 106: Radiation Dose to Patients from Radiopharmaceuticals (Addendum 3 to ICRP
Publication 53); and,

e Supporting Guidance 5: Analysis of the Criteria Used by the International Commission on Radio-
logical Protection to Justify the Setting of Numerical Protection Level Values.

e Publication 107: Nuclear Decay Data for Dosimetric Calculations.

e Publication 108: Environmental Protection: the Concept and Use of Reference Animals and
Plants.

The latter two reports complete the 2008 publication year of the Annals of ICRP, but will be released
in 2009.

Publication 99: Low-dose Extrapolation of Radiation-related Cancer Risk
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rates. The fundamental role of radiation-
induced DNA damage in the induction of mu-
tations and chromosome aberrations provides
a framework for the analysis of risks at low
radiation doses and low-dose-rate exposures.
Although cells have a vast array of damage
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This report considers the evidence relating to
cancer risk associated with exposure to low
doses of low linear energy transfer radiation,
and particularly doses below current recom-
mended limits for protection of radiation work-
ers and the general public. The focus is on
evidence regarding linearity of the dose-



response mechanisms, these mechanisms are
not foolproof, and it is clear that damaged or
altered cells are capable of escaping these
pathways and propagating. Cellular conse-
quences of radiation-induced damage include
chromosome aberrations and somatic cell mu-
tations. Current understanding of mechanisms
and quantitative data on dose and time-dose
relationships support the LNT hypothesis.
Emerging results with regard to radiation-
related adaptive responses, genomic instabil-
ity, and bystander effects suggest that the risk
of low-level exposure to ionising radiation is
uncertain, and a simple extrapolation from
high-dose effects may not be wholly justified in
all instances. However, although there are in-
trinsic uncertainties at low doses and low dose
rates, direct epidemiological measures of ra-
diation cancer risk necessarily reflect all
mechanistic contributions including those from
induced genomic instability, bystander effects,
and, in some cases, adaptive responses, and
therefore may provide insights about these
contributions. Experimental approaches using
animal models support the view that the re-
sponse for early initiating events is likely to
correspond to that for the induction of cytoge-
netic damage. On this basis, mechanistic ar-
guments support a linear response in the low-
dose region. Quantitative analyses of dose
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responses for tumourigenesis and for life
shortening in laboratory animals also support
this prediction. These studies also support a
dose and dose rate effectiveness factor
(DDREF) in the range of about 2 when data
are extrapolated to low doses from effects in-
duced by doses in the range of 2-3 Gy. A for-
mal quantitative uncertainty analysis combines
the different uncertain components of esti-
mated radiation-related cancer risk with and
without allowing for the uncertain possibility of
a universal low-dose threshold. Unless the
existence of a threshold is assumed to be vir-
tually certain, the effect of introducing the un-
certain possibility of a threshold is equivalent
to that of an uncertain increase in the value of
DDREF, i.e. merely a variation on the result
obtained by ignoring the possibility of a
threshold.

The report concludes that while existence of a
low-dose threshold does not seem to be
unlikely for radiation-related cancers of certain
tissues, the evidence does not favour the exis-
tence of a universal threshold. The LNT hy-
pothesis, combined with an uncertain DDREF
for extrapolation from high doses, remains a
prudent basis for radiation protection at low
doses and low dose rates.

Publication 100: Human Alimentary Tract Model for Radiological Protec-

tion

In this report, the ICRP provides a new bioki-
netic and dosimetric model of the human ali-
mentary tract to replace the Publication 30
model. The new human alimentary tract model
(HATM) will be used together with the human
respiratory tract model (HRTM) in future ICRP
publications on doses from ingested and in-
haled radionuclides.

The HATM is applicable to all situations of ra-
dionuclide intake by children and adults. It
provides age-dependent parameter values for
the dimensions of the alimentary tract regions,

and associated transit times for the movement
of materials through these regions. For adults,
gender-dependent parameter values are given
for dimensions and transit times. The default
assumption is that radionuclide absorption
takes place in the small intestine, but the
model allows for absorption in other regions
and for retention in or on tissues within the
alimentary tract when information is available.
Doses are calculated to target cells for cancer
induction in the oral cavity, oesophagus,
stomach, small intestine, and colon.
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This report provides reviews of information on
the transit of materials through the alimentary
tract and on radionuclide retention and ab-
sorption. It considers data on health effects,
principally in order to specify the target cells
for cancer induction within the mucosal lining
of the tract and to justify approaches taken to
dose averaging within regions. Comparisons
are made between doses calculated using the
HATM and the Publication 30 model for exam-
ples of radionuclide ingestion for which ab-
sorption is assumed to occur in the small in-
testine alone. Examples are also given of the
effect on doses of considering absorption from
other regions and the effect of possible reten-
tion in the alimentary tract. This report also
considers uncertainties in model assumptions
and their effect on doses, including alimentary

tract dimensions, transit times, radionuclide
absorption values, and the location of targets
for cancer induction.
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Publication 101: Assessing Dose of the Representative Person for the
Purpose of Radiation Protection of the Public
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The Commission intended that its revised rec-
ommendations should be based on a simple,
but widely applicable, system of protection
that would clarify its objectives and provide a
basis for the more formal systems needed by
operating managers and regulators. The rec-
ommendations would establish quantified
constraints, or limits, on individual dose from
specified sources. These dose constraints ap-

ply to actual or representative people who en-
counter occupational, medical, and public ex-
posures. This report updates the previous
guidance for estimating dose to the public.
Dose to the public cannot be measured di-
rectly and, in some cases, it cannot be meas-
ured at all. Therefore, for the purpose of pro-
tection of the public, it is necessary to charac-
terise an individual, either hypothetical or spe-
cific, whose dose can be used for determining
compliance with the relevant dose constraint.
This individual is defined as the ‘representative
person’. The Commission’s goal of protection
of the public is achieved if the relevant dose
constraint for this individual for a single source
is met and radiological protection is optimised.

This report explains the process of estimating
annual dose and recognises that a number of
different methods are available for this pur-
pose. These methods range from deterministic
calculations to more complex probabilistic
techniques. In addition, a mixture of these
techniques may be applied. In selecting char-
acteristics of the representative person, three



important concepts should be borne in mind:
reasonableness, sustainability, and homoge-
neity. Each concept is explained and exam-
ples are provided to illustrate their roles.
Doses to the public are prospective (may oc-
cur in the future) or retrospective (occurred in
the past). Prospective doses are for hypotheti-
cal individuals who may or may not exist in the
future, while retrospective doses are generally
calculated for specific individuals.

The Commission recognises that the level of
detail afforded by its provision of dose coeffi-
cients for six age categories is not necessary
in making prospective assessments of dose,
given the inherent uncertainties usually asso-
ciated with estimating dose to the public and
with identification of the representative person.
It now recommends the use of three age cate-
gories for estimating annual dose to the repre-
sentative person for prospective assessments.
These categories are 0-5 years (infant), 6-15
years (child), and 16-70 years (adult). For
practical implementation of this recommenda-
tion, dose coefficients and habit data for a 1-
year-old infant, a 10-year-old child, and an
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adult should be used to represent the three
age categories.

In a probabilistic assessment of dose, whether
from a planned facility or an existing situation,
the Commission recommends that the repre-
sentative person should be defined such that
the probability is less than about 5% that a
person drawn at random from the population
will receive a greater dose. If such an assess-
ment indicates that a few tens of people or
more could receive doses above the relevant
constraint, the characteristics of these people
need to be explored. If, following further
analysis, it is shown that doses to a few tens of
people are indeed likely to exceed the relevant
dose constraint, actions to modify the expo-
sure should be considered.

The Commission recognises the role that
stakeholders can play in identifying character-
istics of the representative person. Involve-
ment of stakeholders can significantly improve
the quality, understanding, and acceptability
of the characteristics of the representative per-
son and the resulting estimated dose.

Publication 101: The Optimisation of Radiological Protection: Broadening

the Process

The principle of optimisation of radiation pro-
tection is defined by the Commission as the
source-related process to keep the magnitude
of individual doses, the number of people ex-
posed, and the likelihood of potential expo-
sure as low as reasonably achievable below
the appropriate dose constraints, with eco-
nomic and social factors being taken into ac-
count. According to the revised recommenda-
tions of ICRP, this process of optimisation be-
low constraint should be applied whatever the
exposure situation; i.e. planned, emergency,
and existing.

The previous recommendations for the practi-
cal implementation of the optimisation process
are still valid. It must be implemented through

an ongoing, cyclical process that involves the
evaluation of the exposure situation to identify
the need for action, the identification of the
possible protective options to keep the expo-
sure as low as reasonably achievable, the se-
lection of the best option under the prevailing
circumstances, the implementation of the se-
lected option through an effective optimisation
programme, and regular review of the expo-
sure situation to evaluate if the prevailing cir-
cumstances call for the implementation of cor-
rective protective actions. However, the way in
which the optimisation process should be im-
plemented is now viewed more broadly to re-
flect the increasing role of individual equity,
safety culture, and stakeholder involvement in
our modern societies.
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This report is a consolidation and an evolution
of the Commission’s recommendations con-
cerning the optimisation principle. After some
background information on the foundation and
evolution of the principle, this report describes
the main characteristics of the process, ad-

dresses the issue of exposure distribution in
that process, and provides the basic require-
ments for its application in operation and regu-
lation. A description of decision-aiding tech-
niques commonly used for practical imple-
mentation of the optimisation process is pro-
vided in Annex A of Publication 101.

Publication 102: Managing Patient Dose in Multi-Detector Computed To-

mography (MDCT)

Computed tomography (CT) technology has
changed considerably in recent years with the
introduction of increasing numbers of multiple
detector arrays. There are several parameters
specific to multi-detector computed tomogra-
phy (MDCT) scanners that increase or de-
crease patient dose systematically compared
to older single detector computed tomography
(SDCT) scanners.

This document briefly reviews the MDCT tech-
nology, radiation dose in MDCT, including dif-
ferences from SDCT and factors that affect
dose, radiation risks, and the responsibilities
for patient dose management. The document
recommends that users need to understand
the relationship between patient dose and im-
age quality and be aware that image quality in
CT is often higher than that necessary for di-
agnostic confidence.

Automatic exposure control (AEC) does not
totally free the operator from selection of scan
parameters, and awareness of individual sys-
tems is important. Scanning protocols cannot
simply be transferred between scanners from
different manufacturers and should be deter-
mined for each MDCT. If the image quality is

appropriately specified by the user, and suited
to the clinical task, there will be a reduction in
patient dose for most patients. Understanding
of some parameters is not intuitive and the
selection of image quality parameter values in
AEC systems is not straightforward.

Examples of some clinical situations have
been included to demonstrate dose manage-
ment, e.g. CT examinations of the chest, the
heart for coronary calcium quantification and
non-invasive coronary angiography, colono-
graphy, the urinary tract, children, pregnant
patients, trauma cases, and CT guided inter-
ventions. CT is increasingly being used to re-
place conventional x-ray studies and it is im-
portant that patient dose is given careful con-
sideration, particularly with repeated or multi-
ple examinations.
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Multiple Detector Row
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Publication 103: The 2007 Recommendations of the International Com-

mission on Radiological Protection

These revised Recommendations for a System
of Radiological Protection formally replace the
Commission’s previous, 1990, Recommenda-
tions; and update, consolidate, and develop

the additional guidance on the control of ex-
posure from radiation sources issued since
1990.



Thus, the present Recommendations update
the radiation and tissue weighting factors in
the quantities equivalent and effective dose
and update the radiation detriment, based on
the latest available scientific information of the
biology and physics of radiation exposure.
They maintain the Commission’s three funda-
mental principles of radiological protection,
namely justification, optimisation, and the ap-
plication of dose limits, clarifying how they
apply to radiation sources delivering exposure
and to individuals receiving exposure.

The Recommendations evolve from the previ-
ous process-based protection approach using
practices and interventions by moving to an
approach based on the exposure situation.
They recognise planned, emergency, and ex-
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isting exposure situations, and apply the fun-
damental principles of justification and optimi-
sation of protection to all of these situations.
They maintain the Commission’s current indi-
vidual dose limits for effective dose and
equivalent dose from all regulated sources in
planned exposure situations. They reinforce
the principle of optimisation of protection,
which should be applicable in a similar way to
all exposure situations, subject to the following
restrictions on individual doses and risks;
dose and risk constraints for planned expo-
sure situations, and reference levels for emer-
gency and existing exposure situations. The
Recommendations also include an approach
for developing a framework to demonstrate
radiological protection of the environment.

Publication 104.: Scope of Radiological Protection Control Measures

In this report the Commission recommends
approaches to national authorities for their
definition of the scope of radiological protec-
tion control measures through regulations, by
using its principles of justification and optimi-
sation. The report provides advice for deciding
the radiation exposure situations that should
be covered by the relevant regulations be-
cause their regulatory control can be justified,
and, conversely, those that may be consid-
ered for exclusion from the regulations be-
cause their regulatory control is deemed to be
unamenable and unjustified.

It also provides advice on the situations result-
ing from regulated circumstances but which
may be considered by regulators for exemp-
tion from complying with specific requirements
because the application of these requirements
is unwarranted and exemption is the optimum
option. Thus, the report describes exclusion
criteria for defining the scope of radiological
protection regulations, exemption criteria for
planned exposure situations, and the applica-

tion of these concepts in emergency exposure
situations and in existing exposure situations.

The report also addresses specific exposure
situations such as exposure to low-energy or
low-intensity adventitious radiation, cosmic
radiation, naturally occurring radioactive mate-
rials, radon, commodities, and low-level radio-
active waste. The quantitative criteria in the
report are intended only as generic sugges-
tions to regulators for defining the regulatory
scope, in the understanding that the definitive
boundaries for establishing the situations that
can be or need to be regulated will depend on
national approaches.

Exclusion Exclusion

Application for
authorisation Clearance

Regulatory
contral

Fig. 4.2. Regulation of exposure situations: excluded exposures are regulated in the sense that regulations
define the conditions for an exposure to be excluded (specifying which exy ane bl to be

y
some of the regulatory control procedures.
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Publication 105: Radiological Protection in Medicine

This report was prepared to underpin the
Commission’s 2007 Recommendations with
regard to the medical exposure of patients,
including their comforters and carers, and vol-
unteers in biomedical research. It addresses
the proper application of the fundamental
principles (justification, optimisation of protec-
tion, and application of dose limits) of the
Commission’s 2007 Recommendations to
these individuals.

With regard to medical exposure of patients, it
is not appropriate to apply dose limits or dose
constraints, because such limits would often
do more harm than good. Often, there are
concurrent chronic, severe, or even life-
threatening medical conditions that are more
critical than the radiation exposure. The em-
phasis is then on justification of the medical
procedures and on the optimisation of radio-
logical protection.

In diagnostic and interventional procedures,
justification of procedures (for a defined pur-
pose and for an individual patient), and man-

agement of the patient dose commensurate
with the medical task, are the appropriate
mechanisms to avoid unnecessary or unpro-
ductive radiation exposure. Equipment fea-
tures that facilitate patient dose management,
and diagnostic reference levels derived at the
appropriate national, regional, or local level,
are likely to be the most effective approaches.
In radiation therapy, the avoidance of acci-
dents is a predominant issue.

With regard to comforters and carers, and vol-
unteers in biomedical research, dose con-
straints are appropriate. Over the last decade,
the Commission has published a number of
documents that provided detailed advice re-
lated to radiological protection and safety in
the medical applications of ionising radiation.
Each of the publications addressed a specific
topic defined by the type of radiation source
and the medical discipline in which the source
is applied, and was written with the intent of
communicating directly with the relevant
medical practitioners and supporting medical
staff. This report consolidates that advice.

Publication 106: Radiation Dose to Patients from Radiopharmaceuticals

(Addendum 3 to ICRP Publication 53)

In this report, the Commission provides bioki-
netic and dosimetric models for 33 radio-
pharmaceuticals, as well as recommendations
related to breast feeding for mothers who have
undergone a nuclear medicine investigation.
The report is based on Addenda 3-9 to Publi-
cation 53. Addenda 3-7 have been available
on the ICRP website (www.icrp.org) as interim
reports. The work has been carried out by a
Joint Task Group of ICRP Committees 2
and 3.

This publication provides biokinetic models,
absorbed doses, and effective doses for the
following radiopharmaceuticals: ''C-acetate;
Y'C-amino acids; ''C-brain receptor sub-
stances; ''C-methionine; '®F-amino acids;
BF-FET; “F-FDG; '"'In-monoclonal antibod-
ies/fragments; '®I-fatty acids (BMIPP, IPPA);
23|_monoclonal antibodies/fragments;
¥'l-monoclonal  antibodies/fragments; and
21T]-ion. The publication also provides realistic
maximum models for "'C- and ®F-substances,
for which no specific models are available.
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Supporting Guidance 5: Analysis of the Criteria Used by the International
Commission on Radiological Protection to Justify the Setting of Numerical

Protection Level Values

This report compiles the various numerical
protection level values published by the Inter-
national Commission on Radiological Protec-
tion (ICRP) since its 1990 Recommendations
(Publication 60). Several terms are used to
denominate the protection levels: individual
dose limit, ‘maximum’ individual dose, dose
constraint, exemption level, exclusion level,
action level, or intervention level. The reasons
provided by the Commission for selecting the
associated numerical values are quoted as far

as available. In some cases the rationale is not
totally explicit in the original ICRP report con-
cerned; in such cases the Task Group that
prepared the present report have proposed
their own interpretation. Originally, this report
was prepared by a Task Group at CEPN, a
French research and development centre, on
behalf of IRSN, a French public expert body
engaged in radiological protection and nuclear
safety. It is published here with kind permis-
sion by CEPN and IRSN.

ICRP Publication 107: Nuclear Decay Data for Dosimeftric Calculations

In this report, the Commission provides an
electronic database of the physical data
needed in calculations of radionuclide-specific
protection and operational quantities. This da-
tabase supersedes the data of Publication 38
(ICRP, 1983), and will be used in future ICRP
publications of dose coefficients for the intake
of or exposure to radionuclides in the work-
place and the environment.

The database contains information on the half-
lives, decay chains, and yields and energies of
radiations emitted in nuclear transformations
of 1252 radionuclides of 97 elements. The CD
accompanying the publication provides elec-

ICRP Publication 108: Environmental Protection: the Concept and Use of

Reference Animals and Plants

In its latest recommendations for a system of
radiological protection, the Commission con-
sidered it necessary and appropriate to
broaden its scope in order to address, directly,
the subject of protection of the environment,
although it acknowledged that there is no
simple or single universal definition of ‘envi-
ronmental protection’, and that the concept
differs between countries and from one cir-

tronic access to complete tables of the emitted
radiations, as well as the beta and neutron
spectra. The database has been constructed
such that user-developed software can extract
the data needed for further calculations of a
radionuclide of interest.

A Windows-based application is provided to
display summary information on a user-
specified radionuclide, as well as the general
characterisation of the nuclides contained in
the database. In addition, the application pro-
vides a means by which the user can export
the emissions of a specified radionuclide for
use in subsequent calculations.

cumstance to another. It is a very large and
complicated subject. Nevertheless, the Com-
mission did consider it appropriate to set out
some high-level ambitions with regard to envi-
ronmental protection and the specific issue of
potential radiation effects, and thus included
within its general aims those of wishing to pre-
vent or reduce the frequency of deleterious
radiation effects in the environment to a level
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where they would have a negligible impact on
the maintenance of biological diversity, the
conservation of species, or the health and
status of natural habitats, communities, and
ecosystems. It also recognised the needs of
some national authorities to demonstrate, di-
rectly and explicitly, that the environment is
being protected within their own legislative
frameworks.

The Commission also stated, however, that it
believed that its approach to environmental
protection should be commensurate with the
overall level of risk (and thus optimised), and
that it should be compatible with other ap-
proaches being made to protect the environ-
ment. Some form of numerical guidance is
therefore necessary, and the Commission said
that it considered that such guidance — built
on a knowledge of the relationships between
exposure and dose, between dose and effect,
and between effect and possible conse-
quences — needed to be based on a sound
scientific system similar to that developed for
human protection, and that this could best be
achieved by the creation of a set of Reference
Animals and Plants.

This publication therefore introduces the con-
cept of reference animals and plants, and de-
fines a small set. It discusses their pathways of
exposure, and collates and discusses the
adequacy of the best-available data relating to
their dosimetry at different stages of their life
cycles. In addition, this publication further de-
velops and uses this information to derive sets
of tabulated data (dose conversion factors, in
terms of uGy/day/Bq/kg) that allow the dose to
be calculated for 75 radionuclides that may be
within, or external to, each organism.

This publication reviews what is known about
the effects of radiation upon such biotic types
(or of similar organisms, where more precise
data are lacking) with regard to the effects of
mortality, morbidity, reduced reproductive
success, and chromosomal damage. Drawing
on this information, the report derives a set of
derived consideration reference levels for each
biotic type in order to help optimise the level of
effort that might be expended on its environ-
mental protection, or that of similar types of
organisms, and thus serve as points of refer-
ence in any wider consideration of what au-
thorities may wish to do under different expo-
sure situations. The various factors that should
be taken into account when considering what
to do if the derived consideration reference
levels are likely to be attained are also dis-
cussed.

Some broader background information on the
types of animals and plants used is also. Addi-
tional information is provided on advice with
regard to extrapolating and interpolating the
limited set of dosimetric models to other
shapes and sizes of animals and plants.

The Commission acknowledges that, in many
circumstances, exposure to radiation is but
one factor to consider. It therefore intends to
provide high-level guidance and advice upon
which regulators and operators may draw in
order to demonstrate compliance, where nec-
essary, with the wide range of international
and national environmental legislation that
already exists, or is likely to emerge in the
near future. It also intends to supplement this
introductory report with additional relevant
data sets, and with further guidance on issues
such as radiation weighting factors.
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ICRP Publication 55: Optimization and Deci-
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ICRP Publication 53: Biokinetics and Do-
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ICRP Publication 52: Protection of the Patient
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tion against External Radiation, JAICRP
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ICRP Publication 46: Principles for the Dis-
posal of Solid Radioactive Waste, JAICRP
15(4), 1985.

ICRP Publication 45: Developing a Unified In-
dex of Harm, JAICRP 15(3), 1985.

ICRP Publication 44: Protection of the Patient
in Radiation Therapy, JAICRP 15(2), 1985.
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Exposure of the Public to Natural Sources of
Radiation, JAICRP 14(1), 1984.
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ICRP Publication 26: Recommendations of the
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Report on Amendments during 1956 to the
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Recommendations of the International Com-
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International Recommendations on Radiologi-
cal Protection: Revised by the International
Commission on Radiological Protection at the
Sixth International Congress of Radiology,
London, July 1950.

International Recommendations for X-Ray and
Radium Protection: Revised by the Interna-
tional X-Ray and Radium Protection Commis-
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OBTAINING ICRP PUBLICATIONS

ICRP Publications are available from reputable booksellers or directly from the Commission’s pub-
lishers, Elsevier Science:

Web sites: www.elsevier.com
www.sciencedirect.com/science/journal/00742740 (for ICRP Publication 23 and earlier)
www.sciencedirect.com/science/journal/01466453 (for ICRP Publication 24 and later)

www.icrp.info

Questions to Elsevier Science regarding print subscriptions should be directed to:

Americas

Journals Customer Service

Tel: (877) 839-7126 (Toll Free US & Canada)

Tel: (314) 453-7041 (Outside US & Canada)

Fax: (314) 453-5170

E-mail: JournalsOnlineSupport-usa@elsevier.com

Europe, Africa, Middle East

Customer Service Department

PO Box 211

1000 AE Amsterdam

The Netherlands

Tel: +31 20-485-3757

Fax: +31 20-485-3432

E-mail: JournalsCustomerServiceEMEA@elsevier.com

Asia and Australia

Customer Service Department

Winsland House |

3 Killiney Road #08-01

Singapore 239519

Tel: +65 6349-0222

Fax: +65 6733-1510

E-mail: JournalsCustomerServiceAPAC@elsevier.com

Japan

Customer Service Department

4F Higashi Azabu, 1 Chome Bldg

1-9-15 Higashi Azabu, Minato-ku

Tokyo 106-0044, Japan

Tel: +81 3 5561 5037

Fax: +81 3 5561 5047

E-mail: JournalsCustomerServiceJapan@elsevier.com

An index to all ICRP publications, with links to Science Direct and www.icrp.info, can also be found on
the ICRP web site (www.icrp.org) at http://www.icrp.org/annals_list.asp.
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COoMPOSITION OF ICRP AND ITS COMMITTEES 2006-2008

MAIN COMMISSION

L-E Holm (Chair)

R Cox (Vice-Chair)

J D Boice

C Cousins (C3 Chair)

H G Menzel (C2 Chair from 2007)
A J Gonzalez

J-KlLee

ZQPan

J Pentreath (C5 Chair)

R J Preston (C1 Chair)

Y Sasaki

N Shandala

C Streffer (C2 Chair to 2007)
A Sugier (C4 Chair)

Emeritus Members:
R H Clarke
B Lindell

COMMITTEE 1 (RADIATION EFFECTS)

R J Preston (Chair)
R Ullrich (Vice-Chair)
J Hendry (Secretary)
A Akleyev

M Blettner

R Chakraborty

COMMITTEE 2 (DOSES FROM RADIATION EXPOSURES)

H G Menzel (Chair from 2007)
C Streffer (Chair to 2007)

J Stather (Vice-Chair)

J D Harrison (Secretary)

M Balonov

V Berkovski

W F Morgan
C Muirhead
O Niwa

D Preston

E Ron

W Ruhm

W Bolch

A Bouville

G Dietze

K F Eckerman
N Ishigure

P Jacob

COMMITTEE 3 (PROTECTION IN MEDICINE)

C Cousins (Chair)

J-M Cosset (Vice-Chair)
E Vano (Secretary)

| Gusev

J Hopewell (from 2007)

Y Li

J Liniecki

S Mattsson

P Ortiz-Lopez

L Pinillos-Ashton

F A Mettler
W K Sinclair
C Streffer

Scientific Secretary
J Valentin

C Clement*

*as of December 2008

R Shore

F Stewart

M Tirmarche
P-K Zhou

J Lipsztein
F Paquet

H Paretzke
A S Pradhan
Y Zhou

M Rehani

H Ringertz

M Rosenstein

C Sharp (to 2006)
Y Yonekura
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COMMITTEE 4 (APPLICATION OF THE COMMISSION’S RECOMMENDATIONS)

A Sugier (Chair) D Cool M Savkin

J Cooper (Vice-Chair) H Liu K-L Sjéblom
J-F Lecomte (Secretary) J Lochard W Weiss

P A Burns G Massera A Tsela

P Carboneras Martinez A McGarry

M E Clark K Michiaki

COMMITTEE 5 (PROTECTION OF THE ENVIRONMENT)

J Pentreath (Chair) M Doi (to 2007) K Sakai (from 2007)
C-M Larsson (Vice-Chair) A Johnston P Strand

K Higley (Secretary) A Real Gallego

F Bréchignac G Prohl



ICRP CHAIRS AND SCIENTIFIC SECRETARIES IN THE FIRST 80

YEARS (1928-2008)

Chairs of the Commission

1928-1931
1931-1937
1937-1950
1950-1956
1956-1962
1962-1969
1969-1977
1977-1985
1985-1993
1993-2005
2005-2009

Scientific Secretaries of the Commission

1950
1950-1955
1956
1957-1962

1962-1985*

1985-1987
1987-1997
1997-2008
2008-

* The position of ICRP Scientific Secretary first became full-time in 1962

Rolf Sievert

René Ledoux-Lebard
Lauriston Taylor

Sir Ernest Rock Carling
Rolf Sievert

Sir Edward Pochin
Gordon Stewart

Bo Lindell

Dan Beninson
Roger Clarke
Lars-Erik Holm

Lauriston Taylor

Walter Binks

Eric Smith
Bo Lindell
David Sowby
Mike Thorne
Hylton Smith

Jack Valentin

Christopher Clement

Sweden
France
USA

UK
Sweden
UK
Canada
Sweden
Argentina
UK

Sweden

USA
UK

UK
Sweden
Canada
UK

UK
Sweden

Canada

IGRP 2006-2008
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SUMMARY FINANCIAL INFORMATION 2004-2008

Summary of ICRP Annual Accounts for the 5-year Period 2004 — 2008

ITEM
INCOME STATEMENT

Incoming Resources

2008

2007

2006

2005

2004

Grants Received

Royalties
Interest

Other Income

412 100

472 703

231 592

310 100

300 422

Total Incoming Resources
Resources Expended
Promotion of Radiological Protection
Governance Costs

Other Resources Expended

Total Resources Expended

Net Movement in Resources

Total Funds Carried Forward

BALANCE SHEET

Assets

84596 112589 127 176 88048 117 211
5935 14 996 15 862 11 605 8 678
1516 925 1 044 861 1156

504 147 601213 375674 410614 427 827
326444 386541 361434 229876 248 494
140175 152942 145498 165526 179 926
33418 (13079) (35 396) 31796 (32 851)
500037 526404 471536 427198 395569
4110 74809 (95862) (16 584) 32 258
503922 499882 425073 520935 537519

Tangible Fixed Assets
Cash Held at Bank and in Hand

Debtors and Prepayments

3109

1516

2 895

4 562

2884

Total Assets

Creditors (falling due within the year)

Net Assets

520130 509000 439149 535217 545943

9 166 2375 74 0 11173
529296 511375 439223 539779 560 000
(28413) (13009) (17045) (18884) (22 481)
503992 499882 425073 520935 537519

All amounts expressed in USD

This table is summary of the annual financial statements of ICRP as audited by Tudor John Chartered

Accountants, Epsom, UK.
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ORGANISATIONS PROVIDING GRANTS TO ICRP 2006-2008

Commission of European Communities

International Atomic Energy Agency

International Radiation Protection Association

International Society of Radiology

OECD Nuclear Energy Agency

Australia: Australian Radiation Protection and Nuclear Safety Agency
Canada: Canadian Nuclear Safety Commission

China: Chinese Society of Radiation Protection

Denmark: National Board of Health

Finland: Sateilyturvakeskus

France: Institut de Protection et de Sireté Nucléaire

Germany: Bundesministerium fir Umwelt, Naturschutz und Reaktorsicherheit
Iceland: Geislavarnir Rikisins

Japan: Japan Atomic Energy Agency

Norway: Norwegian Radiation Protection Authority

Russia: Burnasyan Federal Medical Biohysical Center, Federal Medical Biological Agency
Spain: Consejo de Seguridad Nuclear

Sweden: Miljodepartementet

USA: Nuclear Regulatory Commission & Environmental Protection Agency
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CONTACT INFORMATION

Christopher Clement, ICRP Scientific Secretary and Editor of the Annals of the ICAP,
can be contacted at:

Christopher H. Clement CHP

International Commission on Radiological Protection (ICRP)
PO Box 1046, Station B

280 Slater Street

Ottawa, Ontario K1P 5S9

CANADA

Telephone: +1 (613) 944-1918
Fax: +1 (613) 944-1920
E-mail: sci.sec@icrp.org
Web site: Www.icrp.org
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