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Following the publication of the epidemiological study on the risk of
radiation induced leukemia in the Nord Cotentin region where the
reprocessing plant of La Hague is located, in 1997 by the Professor J.F.
Vie], a pluralistic expertise group was set up by the French Ministries of
Health and of Environment. This group performed an assessment of the
exposure levels to ionising radiations for the children of the region and
the associated risk of leukaemia. The aim of this paper is to point out the
specificity of this pluralistic approach according to its historical context.
After a brief description of the main steps of the evaluation process
adopted and its results, this paper underlines the new perspectives
provided by the experience of the Group in terms of stakeholders
involvement in the assessment and the management of the radiological
risk. Although some members of the Group have expressed restrictions
about the expertise process and the interpretation of the results, this
experience of the Nord Cotentin Radioecological Group is of interest in
the perspective of developing a new management of the health and
environmental impacts associated with the releases of industrial
installations.

1. The Context

In 1995, Professor Jean-Fran�ois VIEL's team at the University of Besan�on
published a study performed in the region of the La Hague reprocessing plant
suggesting an excess of incidence of leukemia among persons less than 25 years old
within the 10 km zone (Beaumont-Hague canton), at the limit of the significance
threshold 4 cases observed between 1978 and 1992 compared with 14 cases
expected [I]. In January 1997, the same team published the results of a "control case"
epidemiological study performed in the same region 2 This second study pointed
out the association between some lifestyle habits - presence on local beaches,
consumption of seafood, living in a granite house - and the development of cases of
leukemia in persons less than 25 years old within a radius of 35 km around the La
Hague reprocessing plant. The authors assumed a causal relation between this
observation and the environmental exposure to ionising radiation.
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The publication of the results in the media caused strong reactions among the local
population, and particularly among mothers of children who took this opportunity to
organize themselves into a group called "Les Wres en Col6re" (Angry Mothers) and
published a manifesto asking for "clear and objective information" about discharges
from the La Hague reprocessing plant as well as the other nuclear installations in the
region and their potential health effects. A nation-wide debate developed around the
work done by Professor VIEL involving scientists, experts, operators and
associations, and extended beyond the French frontiers. In order to contribute to the
many questions raised by the conclusions of this work, the Ministries of Health and
of Environment set up a Scientific Committee in February 1997 to propose a <<new
epidemiological study in the Nord-Cotentin>). Based on the findings of this
committee, two expert groups were created in July 1997 to further investigate the
situation: one dealing with epidemiological aspects and the other one with
radioecological aspects.

The working group on radioecology included experts from authorities, expertise
organisations, operators as well as experts from a number of local and national
associations ad European organisations. The composition of the team, subsequently
referred to as the "Nord-Cotentin Radioecology Group" (GRNC), was defined to
satisfy the objective of creating a toot for in-depth critical analysis of available data
about the Nord-Cotentin radioecological situation. It was agreed that the objective of
the group was not necessarily to lead to a consensus, but to perform the most
exhaustive possible critical analysis emphasizing uncertainties and points of
disagreement between experts whenever necessary.

2. Creation and Operation of the Group

The initial task assigned to the GRNC was to reconstruct doses received from all
industrial, medical and natural sources in order to estimate the risk of leukemia
associated with ionising radiation for young persons less than 25 years old. This was
done assuming as a precautionary approach that a risk exists regardless of the level of
the dose i.e. using a linear no-threshold relationship between the dose and the risk.
Much of the critical effort was made for sources from the nuclear industry present in
the Nord-Cotentin, and particularly the La Hague reprocessing plant. The group
developed a retrospective analysis to estimate the risk associated with ionising
radiation, based on an inventory of discharges from Nord-Cotentin nuclear
installations, and radioactivity measurements made essentially to satisfy the
requirements of the regulatory environmental monitoring.

The GRNC's policy of including pluralist expertise reflects the changes that have
been made during the last decade concerning what is generally and maybe
improperly referred to as communication about risk. In the 1980s, it was generally
accepted that the attitude of the public with regard to activities creating risks was
largely based on the perception of the public towards the people who provided
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information about this risk. Consequently, confidence was seen to depend on the
scientific quality of information and also the integrity of the persons who gave it.

Therefore, in the GRNC, the critical evaluation approach was based more on a
principle of genuine cooperation between the different interests represented in the
expertise than simply on including more participants. This pluralist aspect combined
with the principle of collegial operation was an important factor in the quality and
credibility of the work done.

Members of the GRNC quickly realized that traceability of its activities and
availability of information were the first prerequisites for a transparent debate and
credibility of the group's work. Therefore it was decided that a progress report would
be written following each session of the working groups. Meetings of the plenary
group were typed in full and detailed minutes were written for each meeting.
Summary conclusions were published within 48 hours and helped to identify points
of agreement and disagreement during the sessions. These documents could be used
by any member of the group for any external communication.

As soon as the GRNC was created, it was agreed that any member of the group
would be free to provide any information about the state of progress of the studies
provided that she or he did not give any conclusions about the work being done
before they had been scientifically validated. It was decided that members of the
GRNC would not be governed by any type of confidentiality obligation. Finally, all
mail addressed to the members of the group or to its President were put in common
within the group.

The GRNC has been in regular contact with local organizations concerned by its task.
The GRNC presented a progress report on the groups work to the Special and
Penrianent Information Committee for the La Hague Plant (CSPI) on several
occasions. The presence of observers and the press at CSPI meetings provided an
opportunity to broadly distribute information about progress of GRNC work to the
public. Local groups such as the Wres en Col6re" and national associations such as
Greenpeace involved in the debate that followed the publication of Professor Jean-
Franqois VIEL's study, and that attended CSPI meetings as observers, were informed
about the GRNC's intermediate results and Progress as it was made. Some of their
questions helped to contribute to eriching the critical work done by experts. The
President herself provided direct and regular information to the Wres en Col&e".

3. The GRNC's Work

3.1. The GRNC's Work Groups

The GRNC adopted a two-fold structure to perform the various aspects of its task.
There was the Plenary Group that met regularly 20 meetings in total) and four
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specialized working groups including members of the plenary group and other
experts, each working group being assigned to one of the following subjects:

- a critical examination of discharges declared by operators of Nord-Cotentin
nuclear installations,

- collection and interpretation of environmental measurements made by the
various participants,

- comparison of transfer models of radioactive discharges through the
environment and comparison of the predicted results from models with
measurements,

- estimate of doses received by the public and of the risk of leukemia to the public.

The four groups worked in parallel using an iterative approach for their questioning,
so that the available data or models could be explored exhaustively, or possibly new
measurements could be made. Coordination actions were necessary to achieve logical
chaining between the groups. This type of approach involving pluralist expertise took
a relatively long time, but the result was that the analysis could be made
systematically and new questions could be raised.

The work resulted in the reconstruction of the releases source ten-ns for the nuclear
installations since 1966, including more than 80 radionuclides and taking into
account the incidents that occurred during this period. These results did not cast
doubt on data supplied by operators in terms of released activity, however, they did
help to clarify the composition of discharges necessary to make dosimetric impact
calculations.

Furthermore, about 500,000 measurements of radionuclides concentration in the
environment were collected and analysed. Although most of the measurements made
in the past were provided by the operators, the collection of the measurements
per-fon-ned by the various laboratories (including research and non-institutional
laboratories) were quite useful in order to complement the information for specific
release points. Despite the diversity of procedures, all this work demonstrated that all
results were generally consistent and participants reached a consensus about the
analysis of the variation of radioactivity levels detected in the environment.

As far as the modelling was concerned, the available models were evaluated and
compared. The role of local associations and laboratories was fundamental for
making the selected models as realistic as possible taking local features into account
as accurately as possible.

For the evaluation of exposures, the values of the parameters characterizing the dose-
relevant habits of persons in the exposed cohort were discussed and then validated,
giving priority to the realism. These values were adjusted to local habits based on
enquiries on consumption and input from GRNC experts familiar with local habits
and customs. Then, for the evaluation of the risk of leukemia, the group adopted the
internationally recognized models for dose-effect relationships without any threshold.

251



3.2 Main Conclusions of the GRNC

Considering all investigations and results, the GRNC final main conclusions 3]
were:

"Epidemiological studies have shown that the total number of cases of leukemia
expected in the Beaumont-Hague cantonftom 978 to 1996 would be of the order of
2 if the occurrence rate of this disease was the same as the value observed nationally.
Four cases were observed Nevertheless, this difference is not statistically sgnificant.

The reconstruction of exposuresftom nuclear installations, as was done by the Nord-
Cotentin Radioecology Group, has led to a calculated number of 00014 case of
radiation-induced leukemia during the 978-1996 period This number is low
considering the incidence of leukemia observed by recent epidemiological studies.

However, this result is an average estimate and at his stage it should be emphasized
that margins of uncertainty, have not been quantified Due to these reservations, some
members of the group are of he opinion that it is impossible at this stage to conclude
that it is unlikely that discharges from nuclear installations contribute to the
incidence of leukemia observed in the Beaumont-Hague canton. 

4. Prospects Arising from the GRNC's Experience

4.1. The Point of View of Experts from Associations

The experts from associations who participated in the group's work were questioned,
after the work had been completed, in order to get a good understanding of what they
thought about the procedure and the lessons that they had learned from it for the
future 4 The fact that these experts wanted to explicitly express reservations about
the final conclusions clearly demonstrated differences in the interpretation of the
results, and also the method adopted by the group.

Among the comments of the experts, it should be noted that they were generally quite
interested in participating to this experiment of pluralistic expertise and they had the
opportunity to ask questions about the models and assumptions adopted for the
assessment. Nevertheless, they expressed their difficulty caused by their participation
as independent experts in the GRNC within their own association as well as outside
their association. They had to clearly stated that participating in the work done by the
group did not mean agreeing with everything done by the group.
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They generally considered that the results still include large uncertainties, and thus
expressed reservations about the conclusion, and the need for further investigations,
especially to better take into considerations the specificity of the local habits.

Moreover, one of the association represented in the GRNC did not want to be
associated with the GRNC`s conclusions, as far as this expert considered that it was
not possible to find solutions to fundamental differences according to the deadline for
providing the conclusions of the group. Especially, he considered that the evaluation
was far from being complete and he would have like a clearer statement of the
GRNC members on limitations of the results.

Further aspects regarding te need for vigilance in the future with regards to
discharges of nuclear installations were also quoted by members of the associations
as well as the importance of introducing a debate on the quality of the environment
now and in the long term and the legitimacy of these discharges.

Some of them considered that the widened composition of the GRNC was beneficial
in that it increased the range of the debates and that this type of method should be
extended to other situations. However, they underlined the need for additional means
(human and financial resources) in order to improve the efficiency of the
"independent" expertise.

4.2. The point of view of the Wres en CoWe"

The "Wres en Col�re` group was created in February 1997, shortly after the second
study by Professor VIEL was published, and played an important role in the
procedure that resulted in setting up the GRNC. Although the Wres en Col&re" did
not participate in the GRNC directly, fairly regular contacts were held with the
President who was careful to infonn the group about developments in the work
throughout the process.

For the Wres en Col�re", setting up the GRNC was an important step in the process
to obtain infon-nation about discharges from Nord-Cotentin nuclear installations. The
work done by the GRNC provided the first elements of an answer to their worry, and
the results about the risk of leukemia were received with some relief, since there had
been real anxiety among the population and particularly families with young
children. Especially, the participation of experts from non-institutional organisations
in the GRNC contributed to the confidence they had in the quality of the work
performed by the group. However, the GRNC's evaluation did not nearly answer all
questions raised by the Wres en Col�re" as the GRNC work progressed, and the
work in general was followed with a great deal of attention. The group considered
that although no direct relation between the four cases of leukemia observed in the
canton and discharges from installations could be established, the work done by the
GRNC provided no new information about possible health effects other than
leukemia caused by radiation. Furthermore, the Wres en Col�re" considered that
because uncertainties were not estimated doubts remained and therefore that
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investigations should be continued for other potential risk factors and particularly
chemical discharges.

Members of the Wres en Col&e` decided to continue the GRNC's work "in their
own way" to understand what is happening in their direct and daily environment. In
this respect, they organized an international assembly of mobile radiological
laboratories at Autunm 2000 [5]. It was the opportunity for them to get information
on the routine discharges from nuclear installations and natural radioactivity of
granite by making measurements on sites identified by inhabitants.

5. Conclusion: The GRNC, an Innovative Pluralist
Expertise Process

Broadening of the GRNC beyond the traditional framework of discussions between
operators and representatives of expertise organizations has contributed to improving
the quality of the work, and undoubtedly its credibility. The presence of
representatives of non-institutional organizations and foreign experts has enriched the
work by adding complementary skills and sensitivities essential for a critical analysis.
In return, the joint work over the long term and a comparison of sometimes very
different points of views has undoubtedly assisted the stakeholders in reaching a
better understanding of each other's logic and values, and eventually contributed to a
better mutual understanding.

From the point of view of the public, setting up a pluralist expertise is undoubtedly a
guarantee of better quality results, requiring more than ever before a clear statement
of the issues and debates to which the different parties can contribute. It is now
accepted that an expertise, although founded on nown scientific facts, inevitably
involves more or less implicit choices made particularly to get around scientific
uncertainties and gaps in knowledge. Bringing together experts representing different
interests of the public, and experts in different disciplines, helps to highlight these
implicit choices and therefore make a better distinction between what actually
depends on science and engineering and what depends on values and firin
convictions 6].

It is obvious that the presence of experts within associations who can hardly be
suspected of concessions to operators, authorities and institutional experts, can only
help to ensure that nothing is swept "under the carpet" and avoid what some
considered to be dead ends harmful to the credibility of the entire evaluation process.

Setting up a forum enabled the different groups of experts involved firstly to estimate
their mutual credibility, which is a prior requisite for debate. Thus, a consensus was
gradually set up about the quality of measurements made by the various participants.
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The existence of a structure including experts from different social backgrounds
allowed the group to deal with points of disagreement or even controversies, without
the use of invective. This provides a setting for a common search for solutions.
Moreover, by incorporating local components and interests, a pluralist expertise is a
mean of eriching evaluation models based on better nowledge of local habits.

Finally, one of the important question that emerged from the GIZNC work is to
identify the objective of the environmental monitoring. The vast majority of the
500,000 measurements resulting from routine monitoring of the environment were
made to detect possible malfunction in these installations. However, there were far
fewer measurements that can be used to give as much as possible a realistic and an
exhaustive reconstruction of doses received by the public. Furthermore, these
measurements concerned not only radionuclides released by the installations, but also
radionuclides present in the environment (natural radioactivity, fallout from tests and
the Chernobyl accident, etc.). Therefore, in order to get an idea about the future of
radionuclides in the environment and their contribution to exposure of the public,
measurements other than routine measurements have to be envisaged. This type of
measurement would also participate towards the effort made to monitor the global
quality of the environment, in the same way as measurements made on non-
radioactive pollutants and health monitoring of the public. These two types of
measurements are undoubtedly justified and complementary.
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