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For somebody who is not an expert in the field of radiation protection, it is not easy to determine the
starting point of the discussion on the regulations for radiological protection and nuclear safety, which
have been established already in the fifties.

Zbigniew Jaworowski, member and former chairman of the United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR), in his renowned article "Radiation Risk and Ethics" published
in Physics Today (52/9, 24-27, 1999), recalled that in 1959, the International Commission of Radiation
Protection (ICRP) chose the LNT (Linear No-Threshold) model as an assumption to form the basis for
regulating radiation protection. According to Jaworowski, the application of the LNT theory was, at that
time, "regarded as an administrative decision, based on practical (not to mention political)
considerations." The assumed linear relationship between the dose and effect (with no threshold) was
intended to simplify the administration of radiation protection.

It is difficult to overestimate the economic effects of the assumption of the LNT model. According to
Professor B.L.Cohen, the LNT-based cleanup of the Hanford site in Washington State, is estimated to
cost US$85 billion, with comparable costs for other USDOE sites in Savannah River, Rocky Flats,
Fernald, etc. Jaworowski points out that "every human life hypothetically saved in Western industrial
society by implementation of the present radiation protection regulation is estimated to cost US$2.5
billion." He said that taking into account the costs of US$50-99 for saving a life in developing countries
by immunisation against measles, diphtheria, etc., this state of affairs was absurd, immoral and
scandalous.
During the 1999 UNSCEAR session, held in April in Vienna, the linear no-threshold (LNT) hypothesis
was discussed, as it has been discussed each year since the 1994 publication of the "revolutionary"
UNSCEAR report, in which the information on radiation hormesis was presented. This document
intensified a world-wide discussion on LNT, which may change the theoretical foundation for
radiological protection and its practical standards.

Among other LNT-related subjects, the Committee discussed the problem of collective dose and dose
commitment. These concepts have been introduced in the early 1960s, as the offspring of the linear no-
threshold assumption. At the time they reflected a deep concern about the induction of hereditary effects
by nuclear tests fallout. Almost four decades later, collective dose and dose commitment are still widely
used, although by now both the concepts and the concern should have faded into oblivion.

According to Jaworowski, collective dose obliterates the information on the patterns of dose deposition in
space and time, which is of major importance for estimation of the biological effects in terms of risk to
humans. Individual doses cannot be additive over generations, simply because humans are mortal,
therefore the dose "dies" with the individual.

Similarly, individual doses cannot be added between the individuals belonging to the same generation,
because we do not "contaminate" each other with a dose, which we have absorbed. In the presence of
biological repair processes and the multistage process of cancer induction, linear addition of small
individual dose contributions to estimate the associated risk of cancer occurrence becomes a highly
dubious procedure. Therefore collective dose and dose commitment can have no biological meaning.
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Additionally Jaworowski makes some other assertions, e.g.:
psychosomatic disorders are probably the most important public health effect of the Chernobyl
accident;
no adverse genetic, carcinogenic or other malignant effects of higher radiation doses in the areas of
India, Iran and Brazil have ever been observed;
seemingly the nature has provided living organisms with an enormous tolerance margin for natural
levels of ionising radiation.

It seems that the principles and concepts of radiation protection have gone astray and have led to
exceedingly prohibitive standards and impractical recommendations. Revision of these principles and
concepts is now being proposed by an increasing number of scientists and several organisations. They
include Roger Clarke, who chairs the International Commission on Radiological Protection, the Health
Physics Society, the French Academy of Sciences and the American Nuclear Society (ANS).

Zbigniew Jaworowski's publications provoke numerous polemics, mainly by the experts associated with
ICRP. The journal Strahlenschutzpraxis (Betr. Heft 4/2000 ) published an article by L. Persson from
Swedish Radiation Protection Institute and K. Shrader-Frechette, philosophy professor at Notre Dame
University (Defending the ICRP Principles of Radiation Protection). The authors describe Jaworowski's
theses as "highly doubtful, if not false" and as "ethically and scientifically questionable."

We quote below some more significant statements by those two authors on the main points of Professor
Jaworowski assertions:
"In fact, the whole philosophy of protection against stochastic effects is not based on proved individual
harm from radiation at low doses. This is because cancer and hereditary diseases from radiation have not
yet been demonstrated conclusively, either in humans or animals, at doses below 10 mSv, owing to
statistical noise. Experimental, ethical and practical reasons have led the ICRP to adopt the LNT
hypothesis for radiation as the most likely.
The claim of Jaworowski that the main effects of Chernobyl are psychosomatic, is problematic. To
dismiss the deaths from Chernobyl and to claim that they are merely psychosomatic seems insensitive to
the magnitude of human harm that has occurred, e.g. over 500 cases of thyroid cancer in children
reported."
The polemists question also the statement by Jaworowski, that "no averse genetic, carcinogenic or other
malign effects in areas of India, Iran and Brazil (where natural dose rate is extremely high) have ever
been observed."

L. Persson and K. Shrader-Frechette attack with particular fervor Jaworowski's statement that at the early
stages of evolution, organisms of increasing complexity developed powerful defence mechanisms against
adverse radiation effects with an enormous margin for natural levels of ionising radiation:
"Both these claims are ethically questionable because they fall victim to the Naturalistic Fallacy.
According too British ethicist G.E. Moore, the Naturalistic Fallacy consists of the assumption that just
because something is natural or normal, therefore it is ethically desirable or good. Moore's point is that
ethics cannot be reduced to a purely factual or scientific enterprise, and that even normal or natural things
can be ethically undesirable. Just because humankind has evolved amid radiation does not mean that the
cancers induced by normal or background radiation are desirable, as Jaworowski assumes".

Interceding for Jaworowski, Professor Klaus Becker from Berlin, in his letter to SSP (not yet published),
stated - among others - the following :
"Would we be better advised in radiation protection to not get too closely involved in debates and
controversies - in addition to those which we already have within our own ranks - with philosophers,
theologists, politologists, sociologists, and other remote faculties, perhaps including the ill-defined and
highly controversial field of ethics? Personally, I am in favour of maintaining instead of burning the last
few remaining bridges between what we may call the more and the less reasonable colleagues in our
complex field".
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The discussion, which I described above, concerns only some aspects of radiological protection. Lack of
time prevents me from quoting the pro and con arguments concerning the application of the ALARA
principle, or the introduction of a "controllable dose" and its levels, proposed by R.H Clarke. The debate
on risks from radon continues. The discussion are carried out also in my own country, in Poland. The
major opponent of Professor Jaworowski is Professor J. Liniecki, who generally claims that there is no
basis for the rejection of LNT hypothesis and for the inclusion of hormesis in radiological protection.

The undersigned finds appealing the words - in some sense neutral - of yet another author published in
Strahlenschutzpraxis (SSP 4/2000, pp. 44-46), Andrew Karam: "blindly following LNT might cause more
harm than the statistical deaths averted", "radiological risks must be justified by reduction of overall risk
to society", "spending a great deal of money mitigating minor radiological risks is ill-advised" and "no
risk reduction stands in isolation."

Indeed, it is plainly absurd to spend thousands of millions of EUR on regulations down to e.g. release
limits of a fraction of one percent of the average natural exposure. Or - as quoted authors seem to imply -
is it really not ethical to ask such questions, and is it really just a nasty attempt to "reduce ethics to
economics" by ultimately spending perhaps all the society's resources on preventing one highly
hypothetical radiation-induced cancer death?
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The siting of a deep geological repository in the Czech Republic is and will be a complicated process,
since it is the first siting process of a nuclear facility designed from the start to be located at non-nuclear
sites and to be organised under democratic conditions.

Background
The first activity connected with repository development was a siting study issued in 1991. From 1993
the complex ,,Program of the development of a deep geological repository of high level waste and spent
nuclear fuel" was conducted as a joint project of 6 organisations, which included the state administration,
main radwaste producers and the regulatory authority. In accordance with the so called Atomic Act,
approved in 1997, the state took over responsibility for the safe disposal of all existing and future
radioactive waste and a state organisation, the Radioactive Waste Repository Authority (RAWRA) was
established to become the only organisation, which can, according to the Act, obtain licences for disposal.
The Act introduced participation of the public in the radioactive waste management, since RAWRA is
under the supervision of its 11 member' Board which includes 4 representatives of the public. At present
these are the representatives of Parliament and of municipalities in which currently operated repositories
are situated. RAWRA took over the co-ordination of the Program of the development of a deep
geological repository in 1998.

Communication activities of RAWRA
Since the establishment of RAWRA communication with the public has been considered to be an
important priority and an essential pre-condition for successful siting of a deep geological repository. The
main target groups were the media, state administration, organisations related to nuclear, radioactive
waste producers (all organisations which might be questioned about radioactive waste management and
thus become a secondary source of information) and naturally communities in regions with existing
repositories and in the testing site. All events (establishment of RAWRA, meetings of RAWRA's Board,
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