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Abstract

At the turn of the millennium, several scientists have expressed their thoughts on the future of
radioecology and related topics in the Journal of Environmental Radioactivity. These contributions
are listed and commented upon. The role of radioecology in the 6th Euratom Framework Programme
(2002-2006) is discussed. Previous Nordic radioecology seminars are summarised and trends
identified, and suggestions are given for future Nordic activities and developments in the field of
environmental radioactivity.

Introduction

Nearly twenty-five years have passed since the first Nordic radioecology seminar was organised in
1976. In many connections such a time span represents an occasion for looking back, evaluating the
past and making guesses and wishes for the future. The fact that the Nordic radioecology seminars
have continued for 25 years indicates a tradition with stamina.

Nuclear power plants were built in Scandinavia and elsewhere in the 1970's and this prompted the
need for assessing the radiological consequences of possible releases. Following a NKS (Nordic
Committee for Nuclear Safety Research) recommendation, the first Nordic seminar on radioecology
took place in Nykoping, Sweden, and was followed by a number of joint projects. From the 1980's
the use and development of nuclear power in Europe and the USA was generally not favoured by
the media, the public and the politicians, partly influenced by major reactor accidents in the USA
(TMI, 1979) and Ukraine (Chernobyl, 1986). The latter accident generated considerable interest in
and funding to the field of radioecology in Europe, but today 15 years later the funding and public
interest has changed and turned to other areas.

Editorials in Journal of Environmental Radioactivity

Many international journals are open to scientific papers dealing with radioecology but the Journal
of Environmental Radioactivity (JER) is among the more prominent ones in this field. Inspired by
the new millennium, the Editor Murdoch Baxter launched a series of short editorial articles in JER
written by members of the Editorial Board (1). This millennium project has produced a number of
editorials, which are of considerable interest to those who are contemplating the future of
radioecology. The editorials are listed by occurrence in the journal in Table 1, which gives the
authors and titles of the editorials.

The members of the Editorial Board have made significant scientific contributions in the field of
environmental radioactivity and radioecology. The board members represent a wide range of
scientific backgrounds and interests but the editorials indicate that the authors are all personally
deeply involved in environmental radioactivity and that they care about the future development of
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this field. The views presented in the editorials reflect diversity of opinion but with many common
features.

Table 1. Millennial Editorial Series in Journal of Environmental Radioactivity.
Author Title of Editorial
Murdoch Baxter and Per JER/IUR: a new co-operation for the new millennium
Strand (2)
Marian Scott (3) Some millennium thoughts
Gabriele Voigt (4) Trends in radioecology
Yoichiro Ohmomo (5) A brief history of, and views on the future of, radioecology in Japan
Asker Aarkrog (6) Trends in radioecology at the tum of the millennium
Erich Wirth (7) Afterthoughts on Tokai-mura
Ward Whicker (8) Radioecology: relevance to problems of the new millennium
Bernard Wilkins (9) The development of countermeasure strategies in agricultural systems
Tom Hinton (10) Strong Inference, Science Fairs, and Radioecology
Dennis Woodhead (11) Whither marine radioactivity studies?
Elis Holm (12) The Swedish nuclear dilemma
Gabriele Voigt (13) Are radioecologists the dinosaurs of this century?
Gennady Polykarpov (14) The future of radioecology: in partnership with chemo-ecology and eco-

ethics
William Bumett (15) So, what is environmental radioactivity anyway?
Brit Salbu (16) Hot particles - a challenge within radioecology

One of the common points is that radioecologists and others have not been successful and effective
to explain and communicate radiological aspects to the public and the media. This has been
characteristic for the public debate since the 1970's following all major incidents and accidents
involving radioactive material and nuclear facilities. The public debate concerning the military use
of depleted uranium is a recent example of this situation.

Another common opinion is that radioecology may help to provide better tools for the remediation
of environments contaminated with radioactive material. This illustrates the general development
from basic science towards a more applied approach or, as the European Commission puts it: From
science push to society pull.

A new scientific challenge in the field of environmental radioactivity is that of eco-dosimetry, i.e.
the negative effect on the whole ecosystem. The precautionary and biodiversity principles are now
applied in environmental protection against all pollution types and must also be applied for
radioactivity. Radioecology will here find new land to cover in the development of primary dose
rate criteria for the protection of flora and fauna and identification of reference and critical species.

A common concern is the problem of maintaining and developing radioecological expertise on the
long term. It is becoming increasingly difficult to attract young scientists into this field due to
reduced funding and the poor public image of nuclear energy.

However, new developments like the one mentioned on eco-dosimetry and new analytical
techniques like mass spectrometry will help on this situation. Furthermore, radioecology holds a
potential value to science and society in the use of radioactive tracers to understand and measure
natural processes. One example is that disequilibrium within the natural U/Th decay series in water
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and sediments can be used to give information on a range of environmental processes (e.g. sediment
accumulation rates, particle fluxes, and ages of sediment layers).

European Trends

Preparations are under way to go beyond the current 5 th Framework Programme of the European
Union (1998-2002) and reflect on issues to be covered by the 6th Euratom Framework Programme
(2002-2006). The Scientific and Technical Comnmittee Euratom (STC) which is attached to and
provides advice to the European Commission makes such reflections (17). The STC has presented
its view on the general outline of a research strategy in a 20-50 year perspective, which is
summarised in the following:

- EU depends on electricity at a reasonable price
- Euratom R&D strategy based on global sustainable development
- One third of electricity is based on nuclear in EU today
- Unrealistic that renewables can replace nuclear within 20-30 year
- R&D objective to ensure that future generations can choose between technologies
- Technical R&D therefore must include both fission and fusion
- Public financing needed for future scientific and technical infrastructure
- STC recommends an increased European nuclear R&D budget from 2002.

The STC mentions the following strategic items, which are of direct relevance to radiation
protection and radioecology:

- Environmental impact assessments needed for nuclear waste disposal facilities
- Radiation protection criteria should be developed for the general protection of the environment
- Concern about elevated levels of natural radiation affect community planning
- Maintenance and development of competence in radiation protection is important to ensure high

standards of healthy living and working conditions within the EU.

In spite of the lack of new nuclear build in Europe there seems to be room for nuclear energy and
related research beyond 2002 if the European Commission takes the advice of the STC.

Nordic Radioecology

Nordic collaboration on radioecology was active in the 1960's when meetings on Radioactivity in
Scandinavia were held from 1962 to 1969. The first Nordic radioecology seminar in 1976 was held
with the following headlines:

- Aquatic radioecology
- Terrestrial radioecology
- Methods, Environmental monitoring
- Transuranics
- Education and co-operation.

The subsequent Nordic radioecology seminars covered corresponding topics, and Table 2 shows a
listing of the seminars and the number of presentations grouped by topics. Aquatic and terrestrial
radioecology and methods seem to cover the majority of the presentations across the seminars with
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less interest in models, doses, whole body measurements and education. The interest in education
seems to have been particularly present in the 1970's, whereas the interest in whole body
measurements seems to have intensified following the Chernobyl accident.

Table 2. Presentations at the Nordic radioecology seminars grouped by main topics.
Venue, year Aquatic Terrestrial Models Methods Whole Doses Education

body
Norrkoping (SE), 1976 13 7 8 1
Helsingør (DK), 1979 17 16 i 2 1 3
Hyvinkaa (FIN), 1982 14 12 3 9 2
Gol (NO), 1985 14 11 4 9 5
Rattvik (SE), 1988 14 20 8 13 8
Torshavn (FO), 1992 12 22 8 2 3
Reykjavik (IC), 1996 7 25 3 10 9 21
Rovaniemi (FIN), 2001 20 19 2 9 2 2

Generally, the seminars have attracted from 60 to 100 participants. The two exceptions are Råttvik
in 1988 with 135 participants due to the Chernobyl accident two years earlier, and Reykjavik in
1996 with 182 participants where the seminar was organised back-to-back with the general meeting
of the Nordic Society of Radiation Protection. Figure I shows the number of participants at the
seminars by country.
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Figure 1. Number of participants at the Nordic radioecology seminars shown by country.

Perspectives for Nordic radioecology

Radioecology is a child of radiation protection and therefore linked to nuclear energy. Although
nuclear energy presently is not the most popular means in Europe of producing electricity, there are
no realistic alternatives for the next 10-20 years. Therefore there will continue to be a need to
maintain and develop the competence in radiation protection including radioecology. The Nordic
countries have an important tradition and background in radioecology as demonstrated from the
radioecology seminars and the many intemationally recognised Nordic scientists in this field.
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Presently the Nordic co-operation on nuclear safety research including radioecology is facilitated
through the NKS to a large extent. The NKS plays here an important role and should continue to do
so. The many challenges for radioecology should be addressed and co-ordinated through the next
NKS programmes. There are plenty of tasks to take up. Perhaps the issue of education and training
is one that should have a higher priority in the future.

The time elapsed between the Nordic radioecology seminars during the 25-year period has
increased rather steadily from about 2.5 to 4.5 years and if we make a linear extrapolation, the next
seminar would be expected at Christmas Day 2005. Perhaps we can break the curve and meet again
earlier than that.
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