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[Dear residents of the Fukushima Prefecture (18E&E DEHEA) |
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[RECENT RECOMMENDATIONS FROM THE INTERNATIONAL
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— Emeritus Member of ICRP Main Commission (ICRP FZELSKAEXH)
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Dear residents of the Fukushima Prefecture,

I am Professor Mikhail Balonov, Russian expert in radiation protection of the public with
more than forty years of experience. In particular, | participated in mitigation of the
consequences of the 1986 Chernobyl accident since the very first days.

Few weeks ago | visited Fukushima Prefecture. From this visit and also from area radiation
maps | can see that current radiation conditions are very similar to ones in Autumn 1986 in
the Bryansk region of Russia contaminated with radionuclides after the Chernobyl accident.
Like you are doing it now in Japan, we in Russia were also enforced to evacuate people from
the most affected areas, to decontaminate settlements, to implement countermeasures in
agriculture and forestry and to examine health status of the public, especially children.

Twenty five years passed since 1986 and we know now which detriment for the public health
has been caused by the Chernobyl accident. It mostly resulted in elevated thyroid cancer
incidence of children who drunk in May 1986 locally produced milk containing radioiodine.
Unfortunately, authorities and experts failed to protect them fully and timely from this
internal irradiation hazard. In Fukushima, this kind of human exposure to radiation was very
minor because children did not drink in March-April 2011 milk contaminated with
radionuclides. This is why any increase of thyroid disease should not be expected either in the
near or in the far future.

What concerns long-term exposure of residents of the Chernobyl affected areas with
radiocaesium, twenty five years of careful medical observation and scientific study did not
reveal any elevated morbidity among population of the Bryansk region. Neither was it found
by the most authoritative international experts who recently assessed health consequences of
the Chernobyl accident in Belarus, Russia and Ukraine
(http://www.unscear.org/docs/reports/2008/11-80076_Report_2008_Annex_D.pdf ). From
comparison of radiation conditions of the Bryansk region of Russia in 1986 and of the
Fukushima Prefecture in 2011 one can predict that the increase of morbidity of the Japanese
population from radiation is unlikely.

To this effect, remediation measures aimed at reduction of human radiation doses should still
be implemented in the most affected areas of the Fukushima Prefecture. This work should
include decontamination of the settlements and especially of areas where children spend
substantial time (schools, kindergarten, etc.), which will reduce external doses.
Implementation of some countermeasures in agriculture will reduce radiocaesium levels in
foodstuffs. Provisional restriction of visits to contaminated forests and of hunting will also
reduce radiation exposure of the public.

I am sure that Japanese radiation protection experts will assist you in coping with this
unfortunate radiation hazard, and evacuated residents of many Fukushima settlements will
return to their homes. I wish you success in this hard work and will be ready to share
Chernobyl experience.

Mikhail Balonov, Professor
Member of the International Commission of Radiological Protection

Consultant to World Health Organization and United Nations Scientific Committee on the
Effects of Atomic Radiation

October 2011, St. Petersburg, Russia
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Message to our friends affected by the nuclear component of the earthquake/tsunami
event of March 2011

Werner Burkart, Vienna

The international community is highly impressed by the resilience of those affected by the
tremendous earthquake and tsunami followed by large releases of radioactivity from several units of
the Fukushima Dai-ichi nuclear power plant. We stand by Japan and the population in and around the
prefecture of Fukushima and will do the utmost to help you in difficult but attainable tasks to restore
the livelihood of those affected. The large amounts of radioactivity released and partially deposited
on Japanese terrain have to be removed or shielded to allow the return of most of those who had to
abandon their homes. The task is huge, but Japanese ingenuity and perseverance can do it in the
coming months and years. Regular updates of open and transparent analyses of the radiological
situation outside and inside the plant will provide the base for comprehensive remediation efforts.
Fears and perceived risks from ionizing radiation remain understandingly high. The local people
carrying this burden have to be empowered to be part the decisions to overcome the destructions
and contaminations. Not complex science but sound comparisons with natural levels of radiation, its
fluctuations and ensuing health risks might help to create a common understanding of the challenges
and to give confidence for a future without undue dangers from the fallout of Fukushima. In this
context, whole body measurements of critical **’cesium incorporations and a comparison with
naturally radioactive **potassium, which is similar to **’cesium both from its decay energy and
metabolism, might build trust.

The international community of radiation specialists and me offer support for the many tasks ahead.
Restoration of the lands can and must proceed to allow the majority of those affected to return to
their homes and patterns of life.

Werner Burkart is a professor of radiation biology and former Deputy Director General of IAEA where he was in charge of
Nuclear Sciences and Applications
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RECENT RECOMMENDATIONS FROM THE INTERNATIONAL
COMMISSION ON RADIOLOGICAL PROTECTION (ICRP)

Professor Roger H Clarke
Emeritus Member ICRP, Chairman 1993-2005

Over 80 years ago, international recommendations were made for protection against the
harmful effects of ionizing radiation by the organization now known as ICRP. For many
years those recommendations were directed at the protection of those working with ionizing
radiation----medical doctors and technicians----and the injuries to be protected against were
those that only occurred were the doses high enough, i.e., above a 'threshold of dose'.

However, by the 1960s it was becoming apparent that late effects of exposure, such as cancer,
could appear many years after exposure and that there was no ‘threshold' for these effects.
Thus, there was no 'safe’ level of radiation exposure; all doses carried some risk, even though
that risk might be small. Protection philosophy therefore became a question of managing risk.

In their Recommendations of 1990, ICRP devoted the majority of the text to addressing two
questions-----'What is the risk per unit of dose?' and 'At what level of fatal risk does the
exposure become unacceptable either for workers or for the public?' Having answered those
two questions, it was possible to combine them to set the levels of dose above which the
associated risk became unacceptable, thereby establishing dose limits for workers and the
public.

Since 1990, there have been many extensions of the philosophy of protection as ICRP sought
to deal with different situations. The Commission decided by about 2002 that the best way
forward was to consolidate the philosophy of protection. It was envisaged that the underlying
biology and dosimetry would be reviewed and used to re-assess the acceptability of
exposures.

The Commission also decided that the revision process should be 'open and transparent'.
Therefore drafts of the proposed Recommendations were made widely available, on the ICRP
website and at relevant conferences. Written comments were welcomed at every stage and by
2007 a consensus had been reached over the new Recommendations which provide a
protection philosophy that can be applied in all situations; planned exposure in normal
operations, emergency exposure in accidents and existing exposure for natural background or
residual contaminated areas.

The three key principles of radiological protection, justification, optimization and limitation
were retained in the revised Recommendations. The principles of justification and
optimization apply in all three exposure situations, whereas the principle of application of
dose limits only applies to planned exposure situations.



In 2007, the Commission also placed the primary emphasis on the ‘optimization of protection'
of single sources, the doses from which can be regulated and measured, rather than on the
dose limits. Those limits set a maximum risk to the individual from all regulated sources,
something that is difficult to measure and to regulate. Therefore the Commission now
emphasizes the use of 'dose constraints and reference levels' as restrictions to maximum
individual dose from single sources in the process of optimization.

Emphasis on optimization using reference levels in emergency and existing exposure
situations focuses attention on the projected level of dose remaining after implementation of
protection strategies. This expected level of dose should be below the selected value of the
reference level. These exposure situations often involve multiple exposure pathways which
mean that protection strategies involving a number of different protective actions will have to
be considered.

Emergency exposure situations include consideration of emergency preparedness and
response. These should include planning for the implementation of optimized protection
strategies which have the purpose of reducing exposures, should the emergency occur, to
below the selected value of the reference level. During emergency response, the
reference level would act as a benchmark for evaluating the effectiveness of protective
actions and as one input into the need for establishing further actions.

The reassessment of the risks of exposure in 2007 has given a lower fatal cancer risk per unit
dose than in 1990. This would imply that the dose limits could be higher in 2007 than in 1990
to achieve the same level of protection. Instead, the Commission has retained the previous
numerical values of the dose limits so that the level of protection is now higher than in 1990
for exposures at the dose limits.

In the case of pregnant women, whether at work or as members of the public, ICRP is clear
that the embryo/fetus should be treated essentially as a member of the public with the use of
the same constraints and reference levels as used for members of the public in all situations,
except for medical exposures of a pregnant patient. ICRP advises that receipt of absorbed
doses below 100 mGy to the embryo/ fetus should not be considered a reason for termination
of pregnancy.

The Recommendations of 2007 should therefore be seen as an evolution rather than a
revolution of philosophy, strengthening protection both for workers and the public.

ICRP Publication 60. 1990 Recommendations of the ICRP. Annals of the ICRP 21(1-3)
(1990).

ICRP Publication 103. The 2007 Recommendations of ICRP. Annals of the ICRP 37(2-4)
(2007).
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Compared with Chernobyl, the Fukushima Reactor Accident Resulted in Lower Radiation Exposures to

the Population and thus the Potential for Health Effects is Much Lower

In March of this year a powerful earthquake was followed by an enormous tsunami that resulted
in a terrible loss of life and destruction of homes and villages in the Eastern part of Japan. Atop this
tragedy, three nuclear reactors in Fukushima lost water coolant which caused the uranium fuel to melt
and subsequent releases of radioactive elements into the atmosphere. Most of the radioactive releases
went out to sea, but some did spread to populated areas. While communications to the public could
have been much better with regard to the extent of the environmental releases, the authorities acted
properly and in such a manner that minimized the exposure to the population. These quick actions
reduced the likelihood that future health effects attributable to the radiation releases will occur.

What did the authorities do? Once the critical reactor situation was recognized, the population
around the Fukushima Daiichi nuclear power plants was evacuated thus minimizing exposures. The
food supply was monitored for the presence of radioactive elements and restrictions were made so that
the contaminated foods were not distributed. The population was monitored for radiation and over
200,000 such screenings took place. Children were also monitored for the possible presence of
radioactive iodine in their thyroid glands and the levels, when detected, were very low. Workers,
however, did experience elevated exposures to radiation as they attempted to restore water coolant
and electricity, and for some their future lifetime risk of developing cancer has increased slightly by
about 1%. The workers, however, did not experience very high radiation levels and there were no
cases of radiation sickness.

In contrast, the Chernobyl accident resulted in serious and immediate health effects to the
workers and subsequently to the public. The Chernobyl reactor did not have a containment vessel and
when the reactor melted there was an explosion and a fire that resulted in radioactive elements being
released into the environment for ten days. The first responders and fire fighters literally gave their
lives to quell the burning reactor. So much radiation was received that 28 workers died within a few
months because of their excessive radiation exposure. These workers are justifiably called heroes of
the former Soviet Union. The former Soviet Union, however, did not act quickly to inform the public of
the reactor accident or evacuate them from the vicinity of the Chernobyl nuclear power plant.
Radioactive releases fell on the grass which was eaten by cows who gave milk that mothers fed to their
children. Very high levels of radioactive iodine were ingested by children and measurements of their
thyroids at that time indicated very high levels. Subsequently and starting about five or so years after
the accident, an epidemic of thyroid cancer emerged in these children that was related to the
radioactive iodine in the milk they drank. It is noteworthy that the Japanese Sasakawa Foundation was
instrumental in conducting some of the early studies that identified the increase in thyroid cancer

occurrence.



The former Soviet Union then sent over 500,000 workers to Chernobyl in a clean-up operation
that eventually entombed or covered the damaged reactor. Although these workers experienced
relatively high radiation levels during the recovery activities, studies to date and nearly 25 years after
the accident have not revealed conclusive evidence for an excess of cancers. There were indications,
however, for an increase in cataracts and visual impairments.

Fukushima, then, is not like Chernobyl. The Fukushima reactors had containment vessels
which remained intact and although radioactivity was released into the environment, most (but not all)
of the releases blew toward the Pacific. Radioactive elements were, however, deposited in populated
regions but did not result in meaningful population exposures because the authorities evacuated the
people promptly and restricted the food supply. This low exposure was borne out by measurements
and screenings of the population. The workers experienced no cases of radiation illness in large part
because of their careful monitoring and rotation during their work activities. Nonetheless, there are
some regions where the radioactive levels approach the so-called international reference level of 20
mSv where concern is heightened if these levels are exceeded. As always, there is a particular
concern for children who are more sensitive to the effects of radiation than adults in large part because
of their longer life expectancy and because many of their tissues are dividing rapidly as they develop
into adults. The levels of radioactivity in the environment will decrease over time, however, as the
radioactive elements decay and as weathering affects their composition in soil. That is, the levels next
year will be lower than they are today.

Nonetheless, there must be careful evaluations of the radiation levels in the populated
environment before the evacuated people can return. For the long-term, there is also a concern for
increased mental problems and psycho-social problems arising from this triple disaster of earthquake,
tsunami and reactor meltdown and the associated loss of loved ones and loss of property and
disruption of life due to the evacuation. To date the radiation levels are so low to the population and to
workers that epidemiological studies are unlikely to detect any increase in cancer risk even if one were
to occur. The low doses as currently estimated will not be sufficient to result in an observable increase
in the lifetime risk of cancer which is about 42% in the general population (that is, 42 of 100 persons in
the general population are likely to develop a cancer during their life). However, the population is
encouraged to participate in the ongoing surveys so that their radiation doses can be estimated with

some accuracy and thus provide assurance that future health effects are unlikely.

Professor John D. Boice Jr.

(Medicine at Vanderbilt University School of Medicine, ICRP Main Commission Member)
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Recommendations from National Radiation and Epidemiological Registry (Russia)

Professor Victor K. Ivanov
Chairman, Russian Scientific Commission on Radiological Protection (RSCRP)
Head, National Radiation Epidemiological Registry (NRER)

On the 26™ April, 1986, the world’s worst nuclear accident occurred at the Chernobyl nuclear
power plant in the USSR. The National Radiation Epidemiological Registry (NRER) was established
by the USSR governmental decision to meet the challenges in two major areas: i) scientific study of
health effects of low and medium dose radiation exposures, and ii) preparing practical
recommendations to healthcare providers on rendering targeted high-tech medical aid.

NRER has been operating more than 25 years and now handles information on the results of
follow-up of more than 700 thousand residents of Russia exposed to radiation within low to medium
dose range.

The major evidence-based conclusions drawn by NRER are the following:

1. No increase in cancer incidence was found in the cohort of Chernobyl emergency workers
who received doses below 150 mSv.

2. No significant risk for childhood thyroid cancer is observed for radiation doses below 100
mSv.

3. No increase in cancer incidence in the population residing in territories contaminated with
radionuclides with accumulated during 25 years radiation doses not exceeding 100 mSv.

Unique methodologies developed in NRER applied to the observations on the largest in the
world cohort of exposed individuals made it possible to determine a group of high potential risk for
permanent monitoring and providing targeted well timed medical aid.

We believe NRER Chernobyl data are of a great importance for mitigation radiological
consequences of the accident at the Fukushima Dai-ichi nuclear power station because the doses to the
public after both accidents are at the comparable scale being substantially lower than those in A-bomb
hibakusha.

In compliance with the world experience, it would be essential to make large-scale efforts in
Fukushima Prefecture to collect background information on residents’ health status and their potential
exposures shortly after radioactive releases. Then it is recommended to obtain dose estimates and
perform individual-oriented health risk calculations to ultimately identify the members of the group of
potential risk who would need to be given particularly close follow-up. Similar approach could be used
for the NPP operation teams. NRER is ready to provide its experience-based assist for solving this
problem.

The available preliminary data on radiation doses to the public and Fukushima Dai-ichi NPP
workers suggest that the size of the group of potential risk will be very small if any. However, it is
necessary to make all feasible efforts towards reducing expected radiation doses to the public
especially to children under 4 years old. In parallel, the alleviation of mental stress in the public of
Fukushima Prefecture is the problem of special importance. Reliable radiation epidemiology
information would be an indispensable component for coping it.
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To the people of Fukushima prefecture —greetings and support from Germany

In March 2011 a huge earthquake and subsequent tsunami waves severely damaged large parts of
the Eastern Japanese coast, including the Fukushima Dai-ichi nuclear power plant. The
consequences of this disaster have been severe particularly for the residents of Fukushima
prefecture. Many lost their loved ones, their physical belongings including their homes and their
usual living environment. Even more people became highly worried about their children’s and their

own future following radioactive contamination of the environment.

Countless governmental and non-governmental offices and organizations in Japan and worldwide
have started to work together towards assessing and repairing damages and reducing long-term
consequences of the disasters. International support and expertise has been sought and accepted
by Japan. Germany is one country where the Fukushima disaster led to far-reaching decision
concerning the future energy policies of the country, and there is an intense interest and solidarity
particularly with the health concerns that people in Fukushima and other affected areas have. In
Germany we have a rather long-standing history of controversy around nuclear energy policy. The
potential health effects of living near nuclear power plants, for example, have led to a series of
studies with a focus on childhood cancer. These epidemiological studies compare disease
frequencies between groups with different levels of exposure to ionizing radiation. Epidemiologists
like myself are involved in both planning and conducting such scientific assessments, and we
provide critical interpretation of the evidence from this scientific work for the discussion with the

public and with politicians.

The nuclear contamination of widespread environments in Fukushima prefecture calls for thorough
assessment on the one hand, and efficient and swift action based on this assessment on the other
hand. Separating rumors from facts regarding health consequences of the nuclear accident is very
important in these endeavors. Next to the ongoing decontamination activities, major initiatives to
assess the actual radiation exposure of Fukushima residents are already under way. Comparisons
with other situations that involve ionizing radiation exposure are very useful to better understand
the implications of the Fukushima accident for the public, but also for the workers involved in the
clean-up operations. Contributing relevant expertise from studies investigating health risks of
radiation exposure, including studies of aircrew exposed to cosmic radiation, of nuclear workers or
of patients who underwent medical diagnostic imaging, will be among the support that | and other

international colleagues can provide to the Japanese people. Impartial and trustworthy information



and discussion about the catastrophe and its consequences is needed, and | will be pleased if | can

be of help in this respect.

Prof. Hajo Zeeb is an epidemiologist from Bremen, Germany, with long-standing interest in radiation
research. He is involved in many epidemiological and public health studies in Germany and

internationally.
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