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Introduction

This meeting was attended by around 60 experts from 19 Member States and 6 international organizations. It provided an opportunity for both information exchange, regarding appropriate regulatory and research developments, and for detailed discussion of many of the issues being addressed as part of the development of guidance on protection of the environment from the effects of ionizing radiation. A Summary Report of this meeting was prepared and discussed during the meeting, and distributed soon afterwards. A copy is attached to this report for ease of reference (as Annex I). The List of Participants is included as Annex II.

The purpose of the present report is to bring together the various materials prepared during the meeting, particularly during the Working Group Sessions, to inform the Workshop discussions that will form part of the Third International Symposium on the Protection of the Environment from Ionizing Radiation, due to take place in July 2002.

Meeting format

The Meeting Agenda is given as Annex III, from which it may be seen that the first 2 days of the meeting were devoted to presentations of international and national developments and topical presentations on: principles and protection policy; estimation of risk and the meaning of ‘harm’; dosimetry and assessment approaches. Abstracts received are included as Annex IV. The third day of the meeting was spent in Working Group discussions. Three Working Groups were established on:

1. Implications of General Protection Principles on the Development of a System of Environmental Protection from the Effects of Ionizing Radiation (Chaired by Mr. Richard Osborne, Canada);

2. Application and Specification of Endpoints (Chaired by Ms. Mary Clark, United States of America);

3. Selection of Reference Biota (Chaired by Mr. Carl-Magnus Larsson, Sweden).

On the final day, the Working Groups’ results were discussed in Plenary. Future work priorities were identified and the Summary Report was circulated and agreed (please see Annex I).

The following sections of this report contain a description of the Working Group discussions and the Meeting Conclusions (the latter also given in Annex I).

Working Group 1: Implications of General Protection Principles on the Development of a System of Environmental Protection from the Effects of Ionizing Radiation
IAEA Working Material, distributed at the meeting, identified three ethical outlooks or views, which represent the broad range of ways people view the environment and their interaction with it — anthropocentric, ecocentric and biocentric ethics. Five broad principles were also identified that are incorporated in international legal instruments, and thus represent a consensus reached by signatories from many different cultural backgrounds. These are: sustainability, maintenance of biodiversity, conservation of habitats, environmental justice, human dignity. The objective of Working Group 1 was to consider these ideas and discuss the extent to which they provide a reasonable basis for developing an approach for environmental protection. The following are the main points from the discussion.

Culture and Traditions

The Working Group identified that the spectrum of cultural and traditional influences on views of the environment includes those of indigenous peoples who have quite distinctive world views. Additionally it was noted that even between closely associated societies there are differences, for example, in the concept of ownership of land.

Ethics

The Working Group agreed that the various ethical positions seem to cover the views on man and biota held by those in the major religions.

Principles

Sustainability, maintaining biodiversity and conserving habitats were all held to be necessary protection principles. Although not mutually exclusive, they incorporate quite distinctive features that are important to retain.

Sustainability was seen as the principle that reflected, to some extent, a general societal ambition to avoid contamination of the environment since pollution is not sustainable. It was recognized that Sustainability places an emphasis on protecting future generations, and it was felt that the consideration of future generations for all species —not just man — would be a major step forward in radiological protection. 

Maintaining biodiversity and conserving habitats could be seen as reflecting a general societal ambition to maintain the health of the planet and, in particular, to avoid changes to the overall ecosystem.

There was support for inclusion of the principle of human dignity. Its inclusion of informed consent and the implicit need for stakeholder participation in decision-making was thought to be of particular importance.

There was support for inclusion of the principle of environmental justice although it was felt that the different aspects — distributive justice and environmental compensation — and their applications needed to be clarified. There was concern about the practicality of some applications, such as compensation, where it was felt that the need for quantification of harm and its valuation were beyond our current capabilities.

The Working Group indicated that it was important to make a clear distinction between protecting biota and protecting the environment. The latter includes abiotic components. There are two aspects to protecting environmental abiota: (1) protection of abiota to the extent that they affect biota; and (2) protection of abiota for its own sake. The way in which the second aspect is to be addressed in radiological protection should be clarified (e.g. for aesthetic reasons in decision making rather than as part of a system of radiological protection).

The Working Group supported the inclusion of a discussion of the relationships between the principles and the various ethical views, in the Working Material.

There is a need to stress that the development of a framework for protecting biota from radiation is an evolution in radiological protection. Biota have been protected, to a large extent, in the past implicitly rather than explicitly. Although some argued that biota could continue to be protected through the protection of man under the ICRP principles, the more generally held view was that explicit protection of biota and ecosystems is now needed.

It was agreed that the five principles proposed are sufficiently general to cover protection from all hazardous wastes.

Harmonization

The group agreed that there would be advantages in harmonizing the approach adopted to protect the environment (or more specifically biota) from ionizing radiation with those to protect biota from chemicals. However, it was recognized that there is not harmonization within the chemical realm, though attempts are being made to improve consistency. 

The need to look at experiences in protection approaches gained from other hazardous materials was stressed. In particular, it was recognized that protection concepts and tools have been developed in the protection of humans and the environment against toxic chemical materials and in the protection of humans against radiation. It would be worthwhile discussing the relationships between these concepts and tools (such as the precautionary principle, ALARA, best available technology) and selecting those that are most appropriate for application to protecting biota from radiation. Particularly important are those approaches that help trade-offs in decision-making.

Application

There is a need to ensure that the framework established does not demand more knowledge of ecosystems and biota than we currently have — and that appropriate research is undertaken.

In developing an approach for protecting biota from radiation, it should be recognized that this potential impact is only one of many. A decision-making framework that allows consideration of all forms of impact would be valuable.

The advice developed on protecting biota should be able to be applied in all Member States.

Overall

Qualified by the caveats and comments expressed in the discussion, the Working Group accepted that the ideas on ethics and principles as outlined in the Working Material were a reasonable basis for developing an approach for the protection of biota from the effects of ionizing radiation.

Working Group 2: Application and Specification of Endpoints

Before considering the application and specification of endpoints, it was necessary to decide whether endpoints should be referred to the abiotic components of the environment, the biotic components of the environment, or to both abiotic and biotic components. 

Protection of the abiotic environment could be thought of as preventing physical damage from ionizing radiation to abiotic components such as air, water, soil and rocks. Such damage (ionisation, radiolysis, embrittlement etc.) can occur at high radiation dose rate; however, it seems reasonable to assume that biota would be harmed at much lower dose rates, and that the prime scientific focus for protection of the environment should be biota.

It should equally be recognized that political, regulatory and social decisions may affect this focus. An example is the OSPAR Sintra Statement, in which signatory European nations have committed to the progressive reduction of concentrations of radionuclides in the marine environment to levels which are ‘close to zero’ above the prevailing natural or historical anthropogenic background. Nonetheless, a focus on effects on biota appears most appropriate as the basis for scientific analysis of the protection of the environment from ionizing radiation.

In order to develop a practical framework for assessing the impact of ionizing radiation on the environment, it is necessary to link measurable components of the five principles (discussed by Working Group 1) with scientific information relating to radiation-induced effects. In the IAEA Working Material, and elsewhere, four types of effect have been considered (morbidity, mortality, reduction in reproductive success and deleterious hereditary effects), which are relevant to these protection principles. In order to assess the impact of radiation on the environment, it is also necessary to relate these effects to measurable environmental quantities. The most directly useful quantity is likely to be an environmental dose rate, but the need for other measurable quantities is also recognized for a number of reasons, for example for research or for early-warning purposes. The objective of this Working Group was to consider the applicability of these effects categories and the application of various endpoints.

Specification of appropriate endpoints and their application to ecological impacts (or effects)

It was agreed that the four effects, listed above, are relevant protection endpoints to assess risks from exposure to ionizing radiation. They have the added advantage of being similar to endpoints used in ecological risk assessments of other environmental stressors, thereby allowing harmonization of environmental radiation protection with environmental protection for other chemical pollutants. However, for radiological environmental protection purposes, the practical application of these protection endpoints would require further consideration (e.g., deleterious hereditary effects). The use of the two assessment endpoint categories — dose/dose rate and activity concentration– would also be appropriate.

Establishment of levels of ecological interest — the establishment of Environmental Quality Criteria, or other levels for decision making 

Any radiological environmental protection frameworks should take into consideration the fact that scientific information is only one input into decisions regarding the acceptability of risk, which is essentially a socio-political issue. The illustrative framework below is consistent with this reality. It includes a transparent scientific assessment that is input to decision making, and also forms the basis for designing other monitoring programs, for various purposes; for example, to validate assessment predictions (improve knowledge), or to confirm compliance with societal environmental protection objectives.
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Consideration of natural background and its variability

The natural state of the environment (e.g., radiation dose, radionuclide considerations, movement of radionuclides among various environmental media, habitat, biota (population cycles, natural mortality, reproduction rate, etc.)) and its variability over time and space should be taken into consideration in radiological environmental protection.

If an environmental radiological protection objective of protecting the natural state and variability of biological communities is chosen, this would imply that releases of radionuclides should not increase or reduce natural population cycles or the evolution of ecosystems. An objective of keeping radionuclide concentrations as close as possible to natural background may be considered as a pollution prevention principle. As such, it is more appropriately considered during environmental management activities than environmental assessment activities. This principle is, therefore, not discussed further in relation to protection endpoints.

The radiation from purely natural sources may be a useful ‘benchmark’ since, except possibly in areas of extreme natural radioactivity levels, it may be reasonable to assume that radiation at these levels is tolerated by, or is not harmful to, biota. In human radiation protection, the quantity effective radiation dose has been developed in order to allow comparisons of the likely effects of exposure to radiation in widely differing circumstances. An analogous concept of dose for biota would allow comparisons of the likely effects of differing exposure to be made in the same way. However, the ability to do this at present is limited by imperfections in the dosimetric quantities and models for biota.

Dosimetry

The starting point for dosimetry both in humans and biota is the quantity absorbed dose, that is the amount of energy deposited per unit mass of tissue as a result of the exposure to ionizing radiation. 

For humans, this quantity is modified by two ‘weighting factors’. The radiation weighting factor takes account of the differing biological effectiveness of the various types of radiation and is a ‘broad brush’ interpretation of the more specific Relative Biological Effectiveness (RBE). In the case of non-uniform irradiation of the body, particularly from internally incorporated radionuclides, the tissue weighting factor is used to take account of the differing radiosensitivity of organs and tissues within the body. The application of these two factors to the distribution of absorbed dose within the body produces the quantity effective dose (often referred to simply as ‘dose’), which is broadly accepted as a reasonable measure of the potential human health effects of exposure to ionizing radiation, and is the foundation for human radiation protection and dose limitation. The fundamental underlying principle is that both the radiation weighting factor and the tissue weighting factor are referenced to the biological endpoints relevant to the protection of humans — principally, the stochastic risk of fatal cancer as a result of radiation exposure.

For biota, the concept of dose is not yet fully developed. In principle, the calculation of absorbed dose, including the distribution of absorbed dose between different organs or tissues, is feasible. However, in practice, the ability to do so is limited by the lack of data on the uptake of radionuclides by the wide range of organisms, which are of interest, and on the distribution of radionuclides between different internal organs and tissues. Currently, most assessments of radiation doses to biota have estimated absorbed doses averaged throughout the whole organism. There is no consensus on the use of radiation weighting factors (values ranging from 5 to 40 for alpha radiation have been suggested, and used in dose assessments). An international consensus on this issue would be valuable.

The full development of a dose quantity for biota, analogous to that for humans, would require radiation weighting factors and tissue weighting factors referenced to the relevant protection endpoints for biota — that is, mortality, morbidity, reproductive success and the incidence of deleterious hereditary effects. It is possible that these weighting factors would differ from one organism to another. Pending such full development, the comparison of assessed doses to biota, with either defined dose standards or doses from natural sources, will be a useful component of environmental risk assessment, but caution should be exercised because imperfections in the current dose concept for biota could distort the comparison.

In summary, the Working Group considered that:

· an appropriate dose concept and dose quantity will form an important part of a radiation protection system for the environment;

· the dose concept and dose quantity for biota are, as yet, only partially developed and so are imperfect;

· caution should be exercised in making comparisons based on the current, imperfect, dose concept and dose quantities for biota;

· refinement of the dose concept and dose quantity for biota should be one of the research priorities in developing a radiation protection system for the environment.

Consideration of combined effects of radiation in the presence of other environmental stressors (and possible combined endpoints)

Although the focus for consideration was on the effects of ionizing radiation, it was recognized that exposures to other stressors might modify the response to radiation. The combined effects of radiation in the presence of other stressors should ideally be taken into account since the presence of and interaction with various stressors have the potential to alter radiation effects, by changing radio-sensitivity of biota, thus enhancing dose-effect relationship and/or dose-response.

Environmental monitoring — of what and at what level (micro- vs macro)

The group concluded that environmental monitoring:

· design is important (baseline, before/after, spatially, temporal control reference);

· for purposes of validation of predictions of environmental effects should be considered separately from compliance;

· may also be conducted for research purposes (e.g., DNA strand breaks; cause–effect relationships);

· should not be conducted at a level of intensity that it becomes a significant environmental effect in itself;

· should provide information on effects of combined exposure to several environmental contaminants (radiation, chemicals, heat, impingement).

Future research priorities
The group identified the need for studies of the mechanisms by which radiation exposure leads to changes in protection endpoints, i.e., mortality, morbidity, reproductive success, or deleterious hereditary effects. This would lead to a better understanding of the dose-response for those effects, and the most appropriate units of dose (including relative biological effectiveness of different radiation types) and the sensitivity of different organs to radiation exposure in relation to the four protection end-points (effects).

Working Group 3: Selection of Reference Biota

The Working Group addressed the following issues:

1. Factors to be considered when selecting representative biota or reference organisms;

2. Tiered approaches;

3. Extrapolation of information on effects on individual organisms to population and ecosystem levels.

Each issue is considered in turn below.

Factors to be considered when selecting reference organisms

The choice of biota and habitats to be considered is, to some extent, determined by environmental protection principles, relating to the level of the ecological hierarchy that is the focus for protection. This may also be defined by specific legislative commitments. In order to select appropriate reference organisms, it is useful to explore the features of the ecosystem and organism that are of importance in the selection process. For example, their significance or the degree to which they are representative.

In order to continue with this discussion, it is necessary to clarify the terminology applied to describe the ecological hierarchy.


Society defines level of protection (Working Group 1)

Ecosystem – Habitat
 – Community – Population – Individual – Organ – Tissue – Cell – etc.


Effects (Working Group 2)
This is, of course, a simplified view, and it is accepted that, in certain cases, it is difficult to distinguish between individuals and populations. The focus for protection may be defined (e.g. individual or population level), but in practice, effects data are generally available at the individual level, and there are limitations and uncertainties involved in extrapolating such effects to higher levels of ecological organization. In using data on individuals to make assessments where the focus for protection is on, for example, populations, it will be necessary to recognize that individuals may be affected at levels at which the population is not.

Consideration of background levels is also relevant. In particular it is necessary to determine whether an assessment of the total or the incremental impact, above background, are relevant to the assessment context.

Possible criteria for selection of reference organisms

	Criterion
	Reason (justification)
	Limitation (uncertainties)

	Information exists about an organism
	More can be found out.

Organism can be sampled and experimented on, be abundant
	Data gaps (e.g. concentration factors for certain organism types).

May not be feasible in the cases of endangered or rare species

	Possible to pool effects information
	Information may need to be aggregated
	Data on individuals is difficult to extrapolate to effects in population, etc.

	Major ecosystem function 
	Ecologically significant
	Organisms may not be most radiosensitive

	always present and therefore representative
	Focuses assessments
	

	Radiosensitivity
	Depends on the endpoint of concern.
	Relative radiosensitivities of various taxa of organisms reported in IAEA reports (reproduction as limiting endpoint)

	Source of exposure
	Radionuclide — likely to accumulate? etc. characteristics of individual radionuclides.
	

	Taxonomy
	
	Unlikely to be a major selection criterion

	Basic characteristics (e.g. life span, reproductive strategy, size)
	Related to sensitivity; exposure profile
	Life span not always known

	Exposure profile (internal + external)
	Gives input to dosimetry; gives information on relationship of organism exposure (duration; sources)
	

	Practicability of environmental monitoring (e.g. size)
	
	

	Relate to ‘society’
	Recognisable, possible to discuss in terms of ‘value’ (economy, culture, etc.)
	


Tiered approaches

The Working Group reviewed the section on “Dosimetry, Quantities, Units and Compliance” of the report from the IAEA Specialist Meeting, held in August 2000. This highlighted the usefulness of tiered approaches in providing flexibility; the ability to iterate through the process, and to address a variety of environmental assessment scenarios and user needs. The ways that various existing and developing approaches are related and possibilities for integration, in an international context, were considered.

The application of a tiered approach forms part of a wider ecological risk assessment procedure. The planning and problem formulation will determine the level of effort required to undertake the characterization and analysis stages highlighted in the figure below, and the results of this process will determine whether more detailed work (another tier in the approach) is necessary. 

Screening level Ecological Risk Assessment
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The tiered approach may be illustrated as follows:
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The Working Group considered that the US Department of Energy ‘Graded Approach’ provided a mechanism for undertaking a stepwise assessment from Tier 1–3. The EC-sponsored FASSET project contains different elements — in particular the effects information is internal rather than external to the system — but the approach adopted, and the relative conservatism applied, is consistent with Tier 2 of this illustrative approach. The differences are illustrated in the Figure below. However, it was agreed that, while these approaches differ, it would be possible to integrate elements of both within an overall framework.
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The consideration of the relationship of tiered approaches to management decisions, and the application of concentration or dose rate criteria, is key to an understanding of their use. Another possible approach was included in a presentation on the recommendations of the Canadian Advisory Committee on Radiological Protection, which is repeated here for ease of reference. This illustrates the increasing realism implied in moving from a Tier 1 to a Tier 3 approach and is shown in the figure on the following page.

An underlying assumption in this approach is that the basic criteria against which compliance will be measured will be specified in terms of a dose rate, or a directly derived environmental concentration. There are of course other ways to approach this issue, including the application of multiples of background dose rates. For example:

	Dose rate level
	Judgment (examples)

	10,000
	

	1,000
	action required

	100
	

	10
	

	background
	do nothing

	0.1
	

	0.01
	trivial — no need to consider


This approach was discussed but there was some reluctance to move in this direction due to a number of practical difficulties, for example:

· background may be difficult to quantify;

· populations size complicates judgments;

· adaptation could be an additional complicating factor.

The group, instead, preferred a checklist to be drawn up, including factors to be considered when scaling up effects on individuals to higher biological levels.
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	Tier 1
	Tier 2
	Tier 3

	· No spatial or temporal averaging (end-of-pipe).

· Compare maximum concentrations in the medium to guideline values.

· Guideline concentrations based on dose criteria and derived from conservative dose models.

· Dose criteria considers the most sensitive species, lowest level of effect.
	· Same dose criteria as Tier 1.

· Dose models still conservative.

· Spatial and temporal averaging of doses.

· Judgement call whether to proceed to Tier 3.
	· Detailed, realistic dose models.

· Site-specific conditions.

· Proportion of the population potentially affected (e.g. 20%).

· Realistic appraisal of potential for impact on biodiversity or loss of habitat.


Extrapolation from individual to population and ecosystem levels

The Working Group considered a number of issues related to the extrapolation of information on doses and effects of representative biota to population and ecosystem levels, including issues related to the characterization of ‘environmental risk’. 

One of the reasons for applying approaches based on ‘individuals’, using representative or reference organisms, is that the effects become less predictable as one moves to higher levels. However, it was agreed that radiation acts directly at the individual level (including bio‑magnification), and indirectly on higher levels of ecological organization. Thus, effects on a population will be the result of the cumulative effect on a number of individuals, although of course impacts on an individual may not necessarily result in an impact on the population level. This is illustrated below:

Nested hierarchy from individual to population to community to ecosystem
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This approach in turn raises a number of questions. For example:

· How many individuals are affected before there is an impact at the population level?

· Which effects on individuals are of significance for higher levels of biological organization?

It was suggested that the IAEA would have a potentially valuable role in promoting an exploration of these issues, and in initiating discussions on the ways in which effects on individuals may be scaled to higher levels of organisation (populations, communities and ecosystems). It would also be valuable to establish a compilation of transfer factors, from different sources, that was available on the Internet.

During discussion, it was recognized that the distinction between an individual and a population is sometimes difficult (e.g. for plants). It was also suggested that the rationale underlying existing reviews, including those of UNSCEAR and the IAEA, that the population is the appropriate level for protection should be clarified.

This Working Group indicated that there would be value in disseminating the report of this meeting to participants at the Darwin Symposium, due to take place in July 2002. In particular, it was felt that it would provide a valuable input to Working Group Sessions planned for that symposium.

Meeting Conclusions

It was agreed that it is necessary to develop a system for the protection of the environment (or biotic components of it) from the effects of ionizing radiation. This development should take account of, but should not be restricted by, the current state of knowledge. A consideration of developments in environmental protection from other pollutants should be included in this process, and assumptions and limitations inherent in the approach adopted should be clearly identified.

The need for international co-ordination and cooperation was recognized. There are a number of international organizations with interests in this subject area, and it is essential to avoid duplication of effort and inconsistencies in developing approaches. The Agency would have a valuable role in this regard.

In the interests of further development of the results of this meeting, it was suggested the meeting reports be made available to participants of the related symposium in Darwin in July 2002. Furthermore, it was suggested that it may be useful to hold an additional Specialists Meeting in Vienna in late 2002 which would include an overview of the various international conferences and meetings taking place during the year.

The Agency was encouraged to continue working towards the development of Safety Standards that are practically based, and to submit the current Working Material to a wide audience with a spectrum of perspectives relating to environmental protection.

The Agency was also identified as having a potentially valuable role in the following areas: consideration of the way in which effects manifested in individuals are expressed on higher levels of organization (populations, communities and ecosystems); development of a compilation of environmental transfer factors (e.g. bioaccumulation factors; soil-sediment distribution coefficients), representative of difference biota types and environmental systems, that would be available via the Internet.

Additional research priorities identified include: development of a better understanding of the mechanisms by which radiation exposure relates to protection endpoints and relevant dose‑response relationships and an appropriate definition of quantities and units.

Annex I
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SUMMARY MEETING REPORT

This meeting was attended by around 60 experts from 19 Member States and 6 international organizations. The meeting provided an opportunity for both information exchange, regarding appropriate regulatory and research developments, and for detailed discussion of many of the issues being addressed as part of the development of guidance on protection of the environment from the effects of ionizing radiation. Agency Working Material provided a starting point for discussions, which were facilitated by formation of 3 Working Groups on:

1. Implications of General Protection Principles on the Development of a System of Environmental Protection from the Effects of Ionizing Radiation; 

2. Application and Specification of Endpoints;

3. Selection of Reference Biota.

Working Group Discussions

Working Group 1 concluded that the ideas on ethics and principles, outlined in the Working Material, generally provided a reasonable basis for developing a framework for protection of the environment. There was seen to be a need to distinguish protection of biota from protection of the environment, which includes abiotic components. However, it was agreed that the initial focus should be on the protection of biota. Harmonization of the approach adopted to protect the environment from radiation with those for chemicals was seen as being desirable. It was also suggested that the concepts and tools (such as the precautionary approach and ALARA), incorporated in different protection systems, should be considered so that those best suited to a framework for protection of biota from radiation should be identified and incorporated as appropriate.

Working Group 2 affirmed the use of the 4 effects or protection endpoint categories and the 2 main assessment endpoints (dose/dose rate and concentration) described in the Working Material. The Working Group discussed issues relating to: biomonitoring, effects due to combined exposures, natural background and its variability, dose and dose rate estimation and future research priorities. Working Group 2 also developed three concepts for protection of the environment: a hierarchy of levels (criteria) for effects on the environment; public acceptance (societal concerns); and levels of concern/consideration as multiples of background. However, a detailed discussion of the third concept was considered to be an environmental management issue, rather than an assessment endpoint issue, and was thus beyond the scope of this Working Group.

Working Group 3 agreed that the use of reference organisms is a reasonable approach to adopt in the development of a system to protect biota from the effects of ionizing radiation. In accepting this, it was recognized that effects on higher levels of organization (e.g. populations) occur only if individual organisms are affected, and that effects data are generally available for individuals rather than higher levels of organization. A list of criteria to be considered when selecting reference organisms was developed, which addressed societal demands, ecological characteristics, and technical aspects. It was recognized that reference organisms can be integrated within a tiered approach, for example to demonstrate regulatory compliance. A tiered approach provides flexibility; ability to iterate through the evaluation process, and to address multiple environmental assessment scenarios and user needs.

Conclusions

It was agreed it is necessary to develop a system for the protection of the environment (or biotic components of it) from the effects of ionizing radiation. This development should take account of, but should not be restricted by, the current state of knowledge. A consideration of developments in environmental protection from other pollutants should be included in this process, and assumptions and limitations inherent in the approach adopted should be clearly identified.

The need for international co-ordination and cooperation was recognized. There are a number of international organizations with interests in this subject area, and it is essential to avoid duplication of effort and inconsistencies in developing approaches. The Agency would have a valuable role in this regard.

In the interests of further development of the results of this meeting, it was suggested the meeting reports be made available to participants of the related symposium in Darwin in July 2002. Furthermore, it was suggested that it may be useful to hold an additional Specialists Meeting in Vienna in late 2002 which would include an overview of the various international conferences and meetings taking place in 2002.

The Agency was encouraged to continue working towards the development of Safety Standards that are practically based, and to submit the current Working Material to a wide audience with a spectrum of perspectives relating to environmental protection.

The Agency was also identified as having a potentially valuable role in the following areas: consideration of the way in which effects manifested in individuals are expressed on higher levels of organization (populations, communities and ecosystems); development of a compilation of transfer factors from different sources, that would be available via the Internet.

Additional research priorities identified include: development of a better understanding of the mechanisms by which radiation exposure relates to protection endpoints and relevant dose-response relationships and an appropriate definition of quantities and units.

Lars-Erik Holm, Meeting Chairman

ANNEX II

Department of Nuclear Safety
Issue No.:  3

Division of Radiation and Waste Safety
2001-11-30


723-J9-SP-1114.3 / CS118-01CT11383

NOTIFICATION OF AN AGENCY-MEETING
	Title of meeting:
	Specialists Meeting on Protection of the Environment from the Effects of Ionizing Radiation: International Perspectives (and the Consultants’ Service being held in conjunction with it).

	Dates, inclusive:
	26–29 November 2001
	Convening time:
	09:30 a.m.
	Scientific Secretary:
	Ms. Carol Robinson, Room B0708, x22719

Email:  C.Robinson@iaea.org

	Place of meeting:
	Meeting Room I + C0217/19/20/21/23 and A0418
	Extension:
	x4611
	Secretary:
	Ms. Claire Halsall, Room B0717, x22692

Email:  C.Halsall@iaea.org

	
	
	
	
	Conference Clerk:
	Ms. Tamara Ehs


	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Belgium

Mr. J-M. Lambotte 
R.A.C. – Vesalius Gebouw
29 November 2001

Director, Service Protection Against Ionizing Radiation
V2/3-23

Ministry of Social Affairs, Public Health and Environment
Rue Ravenstein 36


B-1000 Brussels


Tel: +32 (2) 289-2159


Fax: +32 (2) 289-2152


Email: jean.marie.lambotte@sanc.sgov.be

Canada

Mr. C. Davison 
Chalk River Laboratories
26–29 November 2001

Manager, Environmental Technologies Branch 
K0J 1J0 Chalk River, Ontario

Atomic Energy of Canada Limited (AECL)
Tel: +1 (613) 584-3311 x4698


Fax: +1 (613) 584-1221


Email: davisonc@aecl.ca

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Mr. R. Osborne 
P.O. Box 1116, 7 Pine Point Close
26–30 November 2001

President, Ranasara Consultants Inc.
Deep River


K0J 1P0 Ontario


Tel: +1 (613) 584-4222


Email: osborner@magma.ca

Mr. A. Shpyth
130 Albert Street
26–29 November 2001

Director, Government Relations
Suite 1610

CAMECO Corporation
K1P 5G4 Ottawa, Ontario


Tel: +1 (613) 220-7607


Fax: +1 (613) 237-0989


Email: al_shpyth@cameco.com

Ms. P. Thompson
280 Slater Street
26–29 November 2001

Section Head 
P.O. Box 1046, Station "B"

Radiation and Environmental Protection Division 
K1P 5S9 Ottawa, Ontario

Canadian Nuclear Safety Commission (CNSC)
Tel: +1 (613) 947-3352


Fax: +1 (613) 995-5086


Email: thompsonp@cnsc-ccsn.gc.ca

Mr. B. Tracy
775 Brookfield Road (6302D1)
26–29 November 2001

Research Scientist, Radiation Protection Bureau
K1A 1C1 Ottawa, Ontario

Health Canada
Tel: +1 (613) 954-6678


Fax: +1 (613) 957-1089


Email: B_L_Tracy@hc-sc.gc.ca

Croatia

Mr. I. Prlic 
Ksaverska Cesta 2
26–29 November 2001

Unit for Radiation Dosimetry 
P.O. Box 291

Institute for Medical Research and Occupational Health
HR-10001 Zagreb


Tel: +385 (1) 467-3188 x149


Fax: +385 (1) 467-3303


Email: ivica.prlic@imi.hr

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Czech Republic

Mr. J. Slovák 
Senovazne namesti 9
26–29 November 2001

State Office for Nuclear Safety (SONS)
CZ-110 00 Prague 1


Tel: +420 (2) 2162-4752


Fax: +420 (2) 2162-4710


Email: jaroslav.slovak@subj.cz

Finland

Ms. R. Saxén 
Laippatie 4
26–29 November 2001

Radiation and Nuclear Safety Authority (STUK)
P.O. Box 14


FIN-00881 Helsinki


Tel: +358 (9) 7598-8521


Fax: +358 (9) 7598-8498


Email: ritva.saxen@stuk.fi

Ms. K-L. Sjöblom 
Laippatie 4
26–29 November 2001

Nuclear Waste and Materials Regulation 
P.O. Box 14

Radiation and Nuclear Safety Authority (STUK)
FIN-00881 Helsinki


Tel: +358 (9) 7598-8667


Fax: +358 (9) 7598-8670


Email: kirsti-liisa.sjoblom@stuk.fi

France

Mr. J-C. Barescut
60-68 Avenue de General Leclerc, B.P. 6
26–29 November 2001

Chef du Département, IPSN/DPRE 
F-92265 Fontenay-aux-Roses Cedex

Institut de Protection et de Sûreté Nucléaire
Tel: +33 (1) 4654-7906


Fax: +33 (1) 4654-7290


Email: jean-claude.barescut@ipsn.fr

Mr. F. Bréchignac
Centre d'études de Cadarache
26–29 November 2001

IPSN/DPRE-SERLAB
SERLAB-Bâtiment 159


B.P. 1


F-13108 St. Paul lez Durance


Tel: +33 (4) 4225-6343


Fax: +33 (4) 4225-4948


Email: francois.brechignac@ipsn.fr

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Mr. D. Calmet 
Centre de Bruyères le Chatel
28–29 November 2001

CEA/DAM, Bâtiment DAM 
B.P. 12

Direction Matières Surveillance Environment 
F-91680 Bruyeres le Chatel

Commissariat à l'Energie Atomique (CEA)
Tel: +33 (1) 6926-7580


Fax: +33 (1) 6926-7002


Email: dominique.calmet@cea.fr

Ms. S. Charmasson 
Base IFREMER-CT
26–29 November 2001

Institut de Protection et de Sûreté Nucléaire (IPSN)
B.P. 330

DPRE/SERNAT
83507 La Seyne sur Mer Cedex


Tel: +33 (4) 94-304-829


Fax: +33 (4) 94-878-307


Email: sabine.charmasson@ifremer.fr

Mr. S. Saint-Pierre
2, rue Paul Dautier
26–29 November 2001

Manager, Radiation Protection, Corporate (DSSQ/DQSP) 
B.P. 4

COGEMA
F-78141 Velizy-Villacoublay, Cedex


Tel: +33 (1) 3926-3871


Fax: +33 (1) 3926-2715


Email: ssaintpierre@cogema.fr

Ms. F. Siclet
6, Quai Watier
26–29 November 2001

Department LNHE 
B.P. 49

Electricité de France, R & D
F-78401 Chatou Cédex


Tel: +33 (1) 3087-7847


Fax: +33 (1) 3087-7336


Email: francoise.siclet@edf.fr

Germany

Mr. G. Kirchner 
Köpenicker Allee 120-130
26–29 November 2001

Institut für Angewandten Strahlenschutz 
D-10318 Berlin

Bundesamt für Strahlenschutz (BfS)
Tel: +49 (30) 50922-201


Fax: +49 (30) 50922-200


Email: gkirchner@bfs.de

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Mr. A. Nüsser 
Heider-Hof-Weg 23
26–29 November 2001

Brenk Systemplanung GmbH
D-52080 Aachen


Tel: +49 (2405) 4651-13


Fax: +49 (2405) 4651-50


Email: a.nuesser@brenk.com

Mr. H.G. Paretzke 
Ingolstädter Landstrasse 1
26–29 November 2001

Director, Institute of Radiation Protection
Postfach 1129

Forschungszentrum für Umwelt und Gesundheit GmbH
Oberschleissheim


D-85758 Neuherberg


Tel: +49 (89) 3187-4006


Fax: +49 (89) 3187-3323


Email: paretzke@gsf.de

Hungary

Mr. L. Gazsó 
Anna utca 5
26–29 November 2001

Deputy Director, Frederic Joliot-Curie National Research 
H-1221 Budapest

   Institute for Radiobiology and Radiohygiene
Tel: +36 (1) 482-2004


Fax: +36 (1) 482-2005


Email: gazso@hp.osski.hu

Mr. B. Kanyár 
P.O. Box 158
26–29 November 2001

Head, Department of Radiochemistry 
H-8200 Veszprém

University of Veszprém
Tel: +36 (88) 427-681


Fax: +36 (88) 427-681


Email: kanyarb@almos.vein.hu

Ms. I. Vigh 
P.O. Box 676
26–29 November 2001

Hungarian Atomic Energy Authority
Margit krt. 85


H-1539 Budapest 114


Tel: +36 (1) 375-3586


Fax: +36 (1) 375-7402


Email: vigh@haea.gov.hu

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Japan

Mr. K. Fujimoto
9-1, Anagawa 4-chome
26–29 November 2001

Environmental Radiation Protection Research Group 
Inage-ku, Chiba-shi

National Institute of Radiological Sciences (NIRS)
263-8555 Chiba


Tel: +81 (43) 206-3103


Fax: +81 (43) 284-1769


Email: kenzofuj@nirs.go.jp

Norway

Ms. H. Stensrud 
Grini Naeringspark 13
26–27 November 2001

Norwegian Radiation Protection Authority 
P.O. Box 55

(Statens Strålevern)
N-1332 Østerås


Tel: +47 (67) 162-537


Fax: +47 (67) 147-407


Email: helene.stensrud@nrpa.no

Pakistan

Mr. H. Hasibullah 
Hofzeile 13
26–29 November 2001

Minister (Technical), The Embassy in Austria 
A-1190 Vienna

Permanent Mission of Pakistan to the IAEA
Austria


Tel: +43 (1) 369-2404


Fax: +43 (1) 367-1831


Email: parepvienna@hotmail.com

Poland

Mr. P. Krajewski 
ul. Konwaliowa 7
26–29 November 2001

Department of Radiation Hygiene 
PL-03194 Warsaw

Central Laboratory for Radiological Protection
Tel: +48 (22) 814-0164


Fax: +48 (22) 811-1616


Email: krajew@clor.waw.pl

Russian Federation

Mr. R. Alexakhin 
Kievskoe Str.
26–29 November 2001

Director, Russian Institute of Agricultural Radiology 
Kaluga Region

   and Agroecology (RIARAE)
249020 Obninsk


Tel: +7 (08439) 64802


Fax: +7 (095) 255-2225 / (08439) 68066


Email: riar@obninsk.org

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Mr. I. Kryshev
82 Lenin Street
26–29 November 2001

Institute of Experimental Meteorology 
Kaluga Region

SPA "Typhoon"
249038 Obninsk


Tel: +7 (08439) 71289


Fax: +7 (08439) 40910


Email: ecomod@obninsk.com

Ms. T. Sazykina
82 Lenin Street
26–29 November 2001

Institute of Experimental Meteorology 
Kaluga Region

SPA "Typhoon"
249038 Obninsk


Tel: +7 (08439) 71698/71289


Fax: +7 (08439) 40910


Email: ecomod@obninsk.com

Ms. E. Uspenskaya 
Sadki-Zmanenskoye
26–29 November 2001

Head of Environmental Radiation Safety Section 
RU-113628 Moscow

EIA Department 
Tel: +7 (095) 423-0322

All Russian Research Institute of Nature Protection 
Fax: +7 (095) 423-2322

Ministry of Nature Resources
Email: lusp@online.ru

Slovak Republic

Mr. V. Jurina 
Tranvská 52
26–29 November 2001

State Health Institute of the Slovak Republic
82645 Bratislava


Tel: +421 (2) 4445-5178


Fax: +421 (2) 4437-2619


Email: jurina@szusv.sk

Spain

Mr. D. Cancio 
Avenida Complutense 22
26–29 November 2001

Head Radiological Environmental Program 
E-28040 Madrid

Departamento de Impacto Ambiental (DIAE) 
Tel: +34 (91) 346-6628

CIEMAT
Fax: +34 (91) 346-6121


Email: david.cancio@ciemat.es

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


Ms. M. Salas Collantes 
Justo Dorado 11
26–29 November 2001

Consejo de Seguridad Nuclear (CSN)
E-28040 Madrid


Tel: +34 (91) 346-0408


Fax: +34 (91) 346-0497


Email: rsc@csn.es

Sweden

Mr. U. Kautsky 
P.O. Box 5864
26–29 November 2001

Manager, Ecosystem Program 
S-102 40 Stockholm

Swedish Nuclear Fuel and Waste Management 
Tel: +46 (8) 459-8419

   Company (SKB)
Fax: +46 (8) 662-4974


Email: ulrik.kautsky@skb.se

Mr. C-M. Larsson 
SE-171 16 Stockholm
26–29 November 2001

Head, Department of Waste Management and 
Tel: +46 (8) 729-7252/7100

   Environmental Protection 
Fax: +46 (8) 729-7162/7108

Swedish Radiation Protection Authority (SSI)
Email: carl.magnus.larsson@ssi.se

Ms. S. Sundell-Bergman 
SE-171 16 Stockholm
26–29 November 2001

Swedish Radiation Protection Authority (SSI)
Tel: +46 (8) 729-7214/7100


Fax: +46 (8) 729-7108


Email: synnove.bergman@ssi.se

Ms. P. Wallberg 
SE-171 16 Stockholm
26–29 November 2001

Swedish Radiation Protection Authority (SSI)
Tel: +46 (8) 729-7294/7100


Fax: +46 (8) 729-7108


Email: petra.wallberg@ssi.se

Ukraine

Mr. C. Rudya 
Kharkivske Shosse 17
26–29 November 2001

Scientific Director, International Chernobyl Centre
02090 Kiev


Tel: +380 (44) 559-6607


Fax: +380 (44) 559-5806


Email: rudy@mepns.kiev.ua / krudya@icc.gov.ua

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


United Kingdom

Ms. I. Gize
Richard Fairclough House
26–29 November 2001

Environment Protection Scientist
Knutsford Road

Environment Agency
Warrington, Cheshire WA4 1HG


Tel: +44 (1925) 653-999


Fax: +44 (1925) 415-961


Email: irene.gize@environment-agency.gov.uk

Ms. K. Jones 
Chilton, Didcot
26–29 November 2001

Environmental Assessments Department 
Oxfordshire OX11 0RQ

National Radiological Protection Board (NRPB)
Tel: +44 (1235) 822-763


Fax: +44 (1235) 833-891


Email: kelly.jones@nrpb.org.uk

Mr. S. Jones 
The Princess Royal Building
26–29 November 2001

Technical Director 
Westlakes Science and Technology Park

Westlakes Scientific Consulting Limited
Moor Row, Whitehaven, Cumbria CA24 3LN


Tel: +44 (1946) 514-003


Fax: +44 (1946) 514-033


Email: steve.jones@westlakes.ac.uk

Mr. R. Pentreath
Harry Pitt Building
26–29 November 2001

The University of Reading
Whiteknights, PO Box 238

Environmental Systems Science Centre
Reading, Berkshire RG6 6AL


Tel: +44 (118) 931-8741/2/3


Fax: +44 (118) 931-6413


Email: pentreath@supanet.com

Mr. D. Stone
61 The Shore
26–29 November 2001

Enviros QuantiSci
Leith, Edinburgh


Scotland EH6 6RA


Tel: +44 (131) 555-9507


Fax: +44 (131) 555-9515


Email: david.stone@enviros.com

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


United States of America

Mr. M. Boyd
1200 Pennsylvania Avenue, N.W. 
26–29 November 2001

Health Physicist, Radiation Protection Division (6608J) 
20460 Washington, D.C.

Environmental Protection Agency (EPA)
Tel: +1 (202) 564-9395


Fax: +1 (202) 565-2042


Email: boyd.mike@epamail.epa.gov

Ms. M. Clark
1200 Pennsylvania Avenue, N.W. 
26–29 November 2001

Assistant Office Director, ORIA (Mail Stop 6601J) 
20460 Washington, D.C.

Environmental Protection Agency (EPA)
Tel: +1 (202) 564-9348


Fax: +1 (202) 565-2043


Email: clark.marye@epa.gov

Mr. S. Domotor 
Headquarters Forrestal Building
26–29 November 2001

Dose and Risk Assessment Program Manager
1000 Independence Avenue, S.W.

Office of Environmental Policy and Guidance (EH-41) 
20585-0001 Washington, DC

U.S. Department of Energy
Tel: +1 (202) 586-0871


Fax: +1 (202) 586-3915


Email: stephen.domotor@eh.doe.gov

Mr. R. Graham
999 18th Street
26–29 November 2001

Environmental Scientist, Region 8, MS:P2-AR
80202 Denver, Colorado

US Environmental Protection Agency (EPA)
Tel: +1 (303) 312-7080


Fax: +1 (303) 312-6044


Email: graham.richardv@epa.gov

Mr. T. Harris 
DC 20555-0001 Washington
26–29 November 2001

NMSS, Mail Stop T7J8 
Tel: +1 (301) 415-6613

US Nuclear Regulatory Commission (USNRC)
Fax: +1 (301) 415-5398


Email: TEH@nrc.gov

Mr. C. Yu
Building 900
26–29 November 2001

Argonne National Laboratory
9700 South Cass Avenue


IL 60439 Argonne


Tel: +1 (630) 252-5589


Fax: +1 (630) 252-6090


Email: cyu@anl.gov

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


INTERNATIONAL ORGANIZATIONS:
EUROPEAN COMMISSION (EC)

Mr. M. de Cort 
Ispra
26–29 November 2001

REM Project Leader, Physical & Chemical Exposure/REM 
I-21020 Varese

Institute for the Environment & Sustainability
Italy

EC Joint Research Centre-ISPRA Establishment
Tel: +39 (0332) 78-5095


Fax: +39 (0332) 78-5466


Email: marc.de-cort@jrc.it

Mr. G. Hunter 
Bâtiment Jean Monnet
26–29 November 2001

DG-Environment C4 (WAG C/243) 
L-2920 Luxembourg

European Commission (EC)
Tel: +352 4301-36352


Fax: +352 4301-36280


Email: george.hunter@cec.eu.int

Mr. E-H. Schulte 
Rue de la Loi 200
26–29 November 2001

Scientific Officer (DG RESEARCH – J04 – MO75 5/4) 
B-1049 Brussels

Directorate-General RTD 
Belgium

Science, Research and Development 
Tel: +32 (2) 295-7155

European Commission (EC)
Fax: +32 (2) 295-4991


Email: ernst-hermann.schulte@cec.eu.int

GREENPEACE INTERNATIONAL

Mr. S. Carroll 
Keizersgracht 176
26–29 November 2001

Adviser, Nuclear and Disarmaments Affairs 
NL-1016 DW Amsterdam

Political and Science Division 
The Netherlands

Greenpeace International
Tel: +31 (20) 523-6222


Fax: +31 (20) 523-6200


Email: scarroll@ams.greenpeace.org

INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION (ICRP)

Mr. L-E. Holm 
S-171 16 Stockholm
26–29 November 2001

Director General
Sweden

Swedish Radiation Protection Authority (SSI)
Tel: +46 (8) 729-7110


Fax: +46 (8) 729-7108


Email: lars-erik.holm@ssi.se

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


INTERNATIONAL UNION OF RADIOECOLOGY (IUR)

Ms. D. Oughton
P.O. Box 5026
27–29 November 2001

Associate Professor
N-1432 Aas-NLH

Department of Chemistry & Biotechnology
Norway

Agricultural University of Norway
Tel: +47 (64) 948-250


Fax: +47 (64) 948-359


Email: deborah.oughton@ikb.nlh.no

Mr. P. Strand 
Grini Naeringspark 13
26–29 November 2001

Director, Environmental Protection Department 
P.O. Box 55

Norwegian Radiation Protection Authority (Statens Strålevern) 
N-1332 Østerås


Norway


Tel: +47 (67) 162-564


Fax: +47 (67) 145-444


Email: per.strand@nrpa.no

OECD NUCLEAR ENERGY AGENCY (OECD/NEA)

Mr. H. Riotte
Le Seine-St Germain
26–28 November 2001

Head, Radiation Protection & Waste Management Division
12 Boulevard des Iles

Nuclear Energy Agency (OECD/NEA)
F-92130 Issy-les-Moulineaux


France


Tel: +33 (1) 4524-1040


Fax: +33 (1) 4524-1145


Email: hans.riotte@oecd.org

United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR)

Mr. N. Gentner
Room E0421
26–29 November 2001

Scientific Secretary
Vienna International Centre

UNSCEAR
P.O. Box 500


A-1400 Vienna


Austria


Tel: +43 (1) 26060-4330


Fax: +43 (1) 26060-5902


Email: Norman.Gentner@UNVienna.org

	COUNTRY NAME, ORGANIZATIONS

AND PARTICIPANT NAME
	OFFICIAL MAILING ADDRESS
	FOR THE PERIOD
	SEATING ASSIGNMENT


IAEA

Mr. T. Taniguchi

Deputy Director General

Department of Nuclear Safety

Mr. A.J. González

Director, Division of Radiation & Waste Safety

Mr. G. Linsley

Head, Waste Safety Section

Division of Radiation & Waste Safety

Annex III

[image: image9.wmf]
INTERNATIONAL ATOMIC ENERGY AGENCY

Department of Nuclear Safety, Division of Radiation and Waste Safety

Specialists Meeting on

Protection of the Environment from the Effects of

Ionizing Radiation: International Perspectives

(Reference: 723-J9-SP-1114.3)

IAEA Headquarters, Vienna, 26–29 November 2001

Conference Room I

AGENDA

	Monday, 26 November 2001

	09:30–10:30
	Opening of the meeting
	Mr. T. Taniguchi, IAEA

	
	Chairman’s remarks
	Mr. L-E. Holm

   (Meeting Chairman)

	
	Administrative arrangements
	Ms. C. Robinson, IAEA

	
	International Perspectives:

· IAEA Perspectives

· Report of the ICRP Task Group on Environmental Protection
	Mr. D. Cancio, Spain*
Mr. G. Linsley, IAEA

Mr. L-E. Holm, ICRP

	10:30–11:00
	Coffee break
	

	11:00–12:30
	International Perspectives (cont.):

· UNSCEAR work in progress

· IUR work in progress

· NEA Forum on Environmental Protection

· European Commission Perspective

· Greenpeace Perspectives
	Mr. N. Gentner, UNSCEAR

Mr. P. Strand, IUR

Mr. H. Riotte, OECD/NEA

Mr. G. Hunter and

   Mr. E. Schulte, EC

Mr. S. Caroll, Greenpeace

	12:30–14:00
	Lunch break
	

	14:00–15:30
	Regional and National Developments:

· The FASSET Programme

· The EPIC Programme
· Strategy for the environmental protection against ionizing radiation in the Russian Federation
	Ms. P. Thompson, Canada*

Mr. C-M. Larsson, Sweden

Mr. P. Strand, Norway
Mr. A. Peshkov, Russia

	15:30–16:00
	Coffee break
	

	16:00–17:30
	Regional and National Developments (cont.):

· Radioecological assessment of radionuclide permissible levels in the seas of Russia

· Development of a National Environmental Assessment Program for Radionuclides in Sweden

· US Department of Energy Initiatives
	Mr. I. Kryshev, Russia

Ms. P. Wallberg and

   Ms. L. Hubbard, Sweden

Mr. S. Domotor, USA


	Tuesday, 27 November 2001

	09:30–11:00
	Principles and Protection Policy:

· IAEA Guidance under development

· Progress of the Canadian Advisory Committee on Radiological Protection

· Perspectives from the Canadian Uranium Mining and Milling Industry
	Mr. R. Alexakhin, Russia* 
Mr. J. Pentreath, UK
Mr. B. Tracy, Canada

Mr. A. Shpyth, Canada

	11:00–11:30
	Coffee break
	

	11:30–13:00
	Estimation of Risk and the Meaning of ‘Harm’:

· Comparative Radiobiology of Species other than Man

· Effects of Chronic Radiation Exposure on Representatives of Natural Fauna (based on Russian Data)

· Cytogenetic effects of low-dose radiation in plants in relation to the problem of development of radiation protection standards for biota’
	Mr. P. Strand, IUR*
Ms. C. Mothersill, Ireland Ms. T. Sazykina, Russia

Mr. R.M. Alexakhin, Russia

	13:00–14:30
	Lunch break
	

	14:30–15:30
	Dosimetry and Assessment Approaches:

· On Bioaccummulation in Chronic Exposure to Low Dose and System Integrated Approach to Environmental Risk Assessment

· Energy absorption from alpha-, beta- and gamma radiation in plants and animals
	Mr. S. Domotor, USA*
Mr. F. Bréchignac, France

Mr. H. Paretzke, Germany

	15:30–16:00
	Coffee break
	

	16:00–17:30
	Dosimetry and Assessment Approaches (cont.):

· Soil contamination and doses absorbed by soil fauna

· Doses to freshwater organisms from natural radionuclides – a case study using a simple dose assessment method

· Development of a RESRAD-BIOTA Code for Application in Biota Dose Evaluation
	Ms. E. Uspenskaya, Russia

Mr. S. Jones, UK

Mr. C. Yu, USA

	19:30
	Dinner – Zwölf Apostelkeller
	


	Wednesday 28 November 2001

	09:30–10:30
	Introduction to Working Groups

· Implications of General Protection Principles on the Development of a System of Environmental Protection from the Effects of Ionizing Radiation

· Application and Specification of Endpoints

· Selection of Representative Habitats and Biota
	Mr. L-E. Holm

   (Meeting Chairman)

Mr. R. Osborne, Canada**
Ms. M. Clark, USA**

Mr. C-M. Larsson, Sweden**

	10:30–11:00
	Coffee break
	

	11:00–17:30
	Working Group Discussions

· Discussion of Working Group topics
	


	Thursday 29 November 2001

	09:30–10:30
	Reports by Working Group Leaders
Including proposals for future priorities
	Mr. L-E. Holm

   (Meeting Chairman)

	10:30–11:00
	Coffee break
	

	11:00–12:30
	Discussion of Working Group Results and

Identification of Future Work Priorities and Meetings
	Mr. L-E. Holm

   (Meeting Chairman)

	12:30–14:00
	Lunch break
	

	14:00–16:00
	Discussion of Meeting Report and Recommendations
	

	16:00
	Meeting Close
	Mr. A.J. González, IAEA
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A European Commission Perspective on Protection of the Environment against Ionizing Radiation

Janssens, A.; Hunter, G.; Saastamoinen, S. and Schulte, E-H.

European Commission, Bâtiment Wagner, Rue Alcide de Gasperi, L-2920 Luxembourg

ABSTRACT

The paper summarises existing European Community-level legal provisions for protection of man and the environment from ionizing radiation and indicates the degree to which the provision currently ensure protection of the environment. The activities of the European Commission to assist the development of explicit criteria for protection of the environment are described, including reference to research activities funded by the European Commission and the work of the European Commission in fora such as OSPAR. Consideration is given to the impact ongoing developments may have at European Community level and future prospects for the incorporation of any standards developed for protection of biota or environmental quality standards into Community-level instruments.

Policy, Process and Scientific Issues Behind the Establishment of Criteria or Standards for Protection of the Environment Against Ionizing Radiation – Perspectives from the Canadian Uranium Mining and Milling Industry

Shpyth, A.a; Pollock, R.b; Rosaasen, A.b; Chambers, D.c; Garisto, N.c; McKee, P.d and Hart, D.d
a CAMECO Corporation, 2121, 11th Street West, S7M 1J3, Saskatoon, Saskatchewan, Canada

b COGEMA Resources Inc., P.O. Box 9204, 817-825 45th Street West, S7K 3X5 Saskatoon, Saskatchewan, Canada

c SENES Consultants Limited, 121 Granton Drive, Unit No. 12, L4B 3N4 Richmond Hill, Ontario, Canada

d Beak International Inc., 14 Abacus Road, L6T 5B7 Brampton, Ontario, Canada

ABSTRACT

The Canadian uranium mining and milling industry has been involved in ecological risk assessment discussions with the Government of Canada concerning the possible establishment of national criteria or standards for the protection of the environment from the release of radionuclides (impacts on non-human biota). This process has led to the identification of a number of policy (e.g. the role of the precautionary principle in decision making), process (e.g. reliance on literature values in lieu of field data) and scientific (e.g. bioavailability of uranium in sediments or porewater) issues with respect to both the framework for assessment of ecological impacts, and the risk management that follows the completion of a sound risk assessment. 

The industry views risk assessment and risk management as part of the continuum of environmental protection measures available to government and industry to keep impacts to the natural environment to levels as low as reasonably achievable, social and economic factors taken into account. This paper identifies key policy, process and scientific issues within this continuum, and proposes a framework for their resolution.

Report of a Working Group* of the Canadian Advisory Committee on Radiological Protection: “Protection of Non-human Biota from Ionizing Radiation”

Tracy, B.L.
Radiation Protection Bureau (6302D1), Health Canada, 775 Brookfield Road, K1A 1C1 Ottawa, Ontario, Canada

ABSTRACT

In Canada, the recently revised Nuclear Safety and Control Act requires the Canadian Nuclear Safety Commission to regulate nuclear facilities “in order to prevent unreasonable risk to the environment”. It also requires facility operators to “make adequate provision for the protection of the environment”. To assist the Commission in fulfilling its mandate, the Advisory Committee on Radiological Protection has appointed a working group on “Protection of non-human biota from ionizing radiation”. The report of the working group is now nearing completion. The report identifies several major issues in establishing a protective framework and, without being overly prescriptive, gives guidance on the resolution of these issues.
This presentation identifies and discussed the following issues:

(1) General philosophical questions:

 What to protect + the individual, the species, the ecosystem?

 What to protect them from + death, reproductive failure, cancer?

 Why protect them + for their own sake or for the benefit of humankind?

(2) Appropriate dose criteria to achieve this protection – 1 to 10 mGy/day?.

(3) Appropriate weighting factor for alpha radiation – 5, 10, 20, or 40?

(4) Environmental pathways + from emission source to receptor organism.

(5) How to calculate radiation doses to non-human organisms?

(6) Background radiation + avoid criteria that are a small increment of background.

(7) Uncertainty and variability – appropriate averaging, parameter distribution functions.

(8) Degrees of conservativism – a staged approach.

It is hoped that this discussion will be of benefit to national and international agencies who are required to deal with the same issues.

On System Integrated Approach to ERA and Bioaccumulation in Chronic Exposure to Low Dose

Santucci, P.a; Gonze, M.A.a; Garnier-Laplace, J.a; Paquet, F.b and Brechignac, F.a
a Department for Environmental Protection, Division for Laboratory Environmental Research, Centre d’Etudes de Cadarache, Bâtiment 159, BP 1, F-13108 St Paul lez Durance cedex, France

b Department of Human Protection and Dosimetry, Division of Dosimetry, Laboratory for Radiotoxicological Studies, CEN VALRHO, BP 38, F-26701 Pierrelatte, France

ABSTRACT

A lot of the existing biosphere assessment tools belonging to the nuclear circles were built 10 to 20 years ago. Their developments have usually led to calculational tools which are commonly deemed today as “fit-for-purpose”. Moreover, the time which has elapsed since their constructions has very often been used by developers and assessors as a way for performing validation and inter-comparison exercises, through international fora, like IAEA/VAMP, BIOMOVS II and IAEA/BIOMASS. However, it is also important to consider that during the same period the scientific content of radioecological modelling has progressed, requiring in return some model updates. Besides, programmes like BIOMOVS II and BIOMASS have highlighted the necessity to emplace any modelling performance within a methodological framework, so that to properly manage traceability, in terms of documentation and updates conduct, and model developments, in terms of system structures and definition of relevant endpoints. In particular, recent international discussions have emphasised the importance of addressing the modelling of the impact to the environment, even if its justification is still under review. For these reasons, the IPSN has launched a new modelling programme called “SYMBIOSE”, the aim of which is to integrate the following aspects:

1. the reliance on the fact that the biosphere transfers can be represented by the same mathematical formulation;

2. the biosphere source term, either punctual or diffuse, either routine-related or accidental, could be considered by the same type of model;

3. conceptual tools like flux/interaction matrices are relevant for managing biosphere components as belonging to generalised systems, with various structure levels and interactions, e.g. depending upon knowledge and future model purpose;

4. it is now important to forecast the integration of connected domains like the chemical / radiological fields, or the ecological modelling as such (population dynamics), all the more since the environmental protection should be tackled as a whole.

In the framework of environmental chronic exposure to radionuclides, characterized by very low levels of contamination, there still exists a lack of knowledge concerning the resulting consequences for both the biological components of ecosystems and the members of the public. Indeed, in ecotoxicology as well as in radioecology, the available knowledge mainly corresponds to short-term exposure and high “doses” of an isolated pollutant. However, these situations of chronic exposure at low levels are likely to cause toxic responses distinct from those observed after acute exposure at high doses, because of the bioaccumulation phenomena. In tissues and cells, these highly localised accumulations of radionuclides, coupling radiological and chemical toxicities, may give rise to particular biological responses of a cell group, capable of causing functional or structural abnormalities. The assessment of these bioaccumulation phenomena is primordial with regard to internal exposure to radionuclides since they increase locally both the radionuclide concentration and the biological effect of the delivered dose. Within this framework, the IPSN recently launched a research programme, namely “ENVIRHOM”. The conceived strategy is based on the assumption that the physical compartments, soil and sediment, play the role of secondary source-terms for biota in situations of chronic exposure. Radionuclide transfers from these compartments are characterized by a high degree of diversity, linked to the biogeochemical behaviour of radionuclides in the environment, and to the feeding strategies employed by organisms of flora and fauna. The chosen approach is mainly focused on experiments under controlled conditions. Carried out on a small number of biological models representative of the plant and animal kingdom and man, they would be limited to a restricted number of radionuclides selected for their long half-life and their radiotoxicity with regard to internal contamination. For each studied transfer (direct and trophic), four aims are pursued:

1. to characterize chronic accumulation phenomena in terms of biokinetics; to compare them with available data for acute exposure conditions; to evidence and quantify bioaccumulation processes;

2. to analyse biological effects induced by bioaccumulation on behaviour, growth and reproductive capability of individuals, focusing systematically the research on deterministic effects on immune system, central nervous system and reproductive system;

3. to analyse the consequences of bioaccumulation with regard to dosimetry and environmental models i.e. to reassess radiation doses delivered to organs and organism taking into account bioaccumulation and/or biokinetic alterations; to link the observed effects at individual scale with the population dynamics;

4. to study the mechanisms of bioaccumulation phenomena. The full sets of data expected from this programme should contribute to the development of a complete operational system of radioprotection for whole ecosystems, including man, for situations of chronic exposure.

Genomic Instability, Bystander Effects and Radiation Risks: Implications for Development of Environmental Protection Strategies

Mothersill, C. and Seymour, C.

Radiation and Environmental Science Centre, Dublin Institute of Technology, Kevin Street, Dublin 8, Ireland

ABSTRACT

The last few years has seen what people are now referring to as a ‘shifting paradigm’ in our way of thinking about radiation effects on biological systems. The concept of the central role of DNA damage due to double strand breaks induced by a radiation ‘hit’ has been itself hit by many studies showing persistent effects in the distant progeny of radiation exposed cells. This phenomenon is known as radiation induced genomic instability. More recently evidence has been accumulating that not even the parent cell need be exposed to radiation (the bystander effect), and that the bystander cells can demonstrate genomic instability and effects at low doses which are inconsistent with a mechanism based on DNA hits as important targets at low doses. The new paradigm suggests that cellular stress responses or damage signalling through a range of signal transduction pathways are involved. Cell-cell contact or secretion of damage signalling molecules can induce responses in undamaged and unirradiated cells. Are these new effects relevant to risk assessment, or does it matter how radiation affects cells if we have good epidemiological evidence on which to base our risk estimates? If DNA based dose responses are not so important at environmentally relevant doses, then it is not logical to base our environmental protection system on consideration of radiation dose as if this is in some way unique and not affected by the presence of other environmental stressors. The aim of this paper is to introduce the new concepts and to consider reasons why they might alter our methods of risk estimation. The paper also considers the impact of the new concepts on environmental protection and discusses the need for research in the field of comparative radiobiology if we are to develop policies which can adequately protect biodiversity.

Cytogenetic effects of low-dose irradiation in plants in relation to the problem of development of radiation protection standards for biota

Geraskin, S.A. and Alexakhin, R.M.

Russian Institute of Agricultural Radiology & Agroecology (RIARAE), Kievskoe Str. 1, Kaluga Region, 249020 Obninsk, Russian Federation

ABSTRACT

One of the unresolved problems of biota protection against ionizing radiation is an establishment of criteria for the assessment of radiation effects. Amongst these criteria, indications of cytogenetic changes in different representatives of living organisms are of frequent use. Although it is evident that on the way of realisation of radiation effects in living organisms — from molecular through cellular to population and ecosystem — different repair mechanisms are involved, assessment of ionizing radiation effects at the molecular and cellular levels (in particular study of cytogenetic disturbances) can nonetheless be successfully used as an indication of very early disorders of a balanced homeostasis in living organisms. In this respect, analysis of these alterations is crucial for the understanding of both short- and long-term impacts of irradiation on biota.

Of certain importance is the use of cytogenetic alterations when standardising effects of ionizing radiation on biota. Of particular value is the study of processes of radiation induced changes on exposure to low doses of ionizing radiation. It is precisely an understanding of the regularities in the formation of biological effects of low doses of ionizing radiation that the development of a concept of radiation protection of man and biota needs to be based on. Our report lays emphasis on a number of fundamental distinctions determining the major features of response of living organisms in their environment on the action of low doses of ionisin radiation, namely:

· non-linearity of dose dependence;

· increased (per unit dose) effectiveness of irradiation with low dose rate;

· synergic and antagonistic effects of a combined action of ionizing radiation and other factors;

· induced replicating instability of genome;

· radioadaptation phenomenon.

The studies in the 30 km ChNPP zone and in a region around a complex of nuclear industry plants (the town of Sosnovy Bor, Leningrad region of Russia) have shown that ignorance of the above phenomena causes a significant distortion of really observed during the experiment responses of plants to irradiation.

Radioecological Assessment of Radionuclide Permissible Levels in the Seas of Russia
Kryshev, I.I.

Institute of Experimental Meteorology, SPA “Typhoon”, 82 Lenin Street, Kaluga Region, 249020 Obninsk, Russian Federation

ABSTRACT

The permissible specific activities of radionuclides in drinking water established by the radiation safety standards are unusable for marine water bodies, since the determining pathway of exposure for sea waters is the consumption of marine foodstuffs by the population. Unlike fresh water, sea water practically is not used as a source of drinking water.

The subject of this paper is radioecological assessment of permissible levels (control concentrations) of radionuclides in sea waters ensuring the radiological protection of the human population, as well as marine biota.

The following conclusions can be made:

· The radionuclides 241Am, 239Pu, 240Pu, 59Fe, 60Co, 65Zn, 134Cs, 137Cs and 129I, which are characterized by high values of accumulation in individual marine foodstuffs, have the lowest control concentrations.

· Control concentration for 137Cs in sea water are more rigid than those for 90Sr, since 137Cs accumulates in edible parts of marine foodstuffs to a greater extent. 

· Fish and mollusks are the critical groups of marine organisms for most radionuclides.

· Hygienic criteria are more rigid than radioecological ones for most radionuclides.

· Real concentrations of radionuclides (90Sr, 137Cs, 239Pu, 240Pu and some others) in sea water are 103–104 times lower than control concentrations.

Thus, the proposed control concentrations of radionuclides in sea water, ensuring the radiation safety of the human population, ensure the radiation safety of marine flora and fauna as well, i.e. satisfy both hygienic and ecological criteria of protection from radioactive contamination of the marine environment.

Policy of environmental protection from effect of ionizing radiations in Russian Federation

Peshkov, A.S.a; Pechkurov, A.V.b and Uspenskaya, E.Ju.a
a Ministry of Natural Resources of the Russian Federation, Sadki-Zmanenskoye, RU-113628 Moscow, Russian Federation

b All Russian Research Institute of Nature Protection, Sadki-Zmanenskoye, RU-113628 Moscow, Russian Federation

ABSTRACT

The Ministry of Natural Resources of the Russian Federation is a specially authorized body of the Federal Government in the field of the environment protection.

The state policy for providing radiation safety of the environment is grounded on the normative — legal and scientific — methodical basement for protection the environment against ionizing radiation.

The main normative legal Acts in this area are:

· Constitution of the Russian Federation (12.12.93);

· Law of RSFSR on the Environment Protection (19.12.91); 

· Federal Law on Atomic Energy Use (21.11.95);

· Federal Law on Ecological Expertise (23.11.95);

· Federal Law on Radiation Safety of the Population (09.01.96);

· Federal Law on Sanitary - Epidemic well-being of the Population (30.03.99).

According to the Law of RSFSR on the Environment Protection one of the main principles of the environment protection is rational use of natural resources with account of:

· nature laws;

· potential of the environment;

· necessity of reproduction of natural resources;

· prevention of irreversible consequences for the environment and health of the population.

The Federal Law on Atomic Energy Use and other federal normative legal acts determine the main functions of the state regulation of the radiation and ecological safety:

1. Developing, endorsement and enactment of the standards and rules ensuring the environment protection;

2. Realization of Environment Impact Assessment and State Ecological Expertise of the projects;

3. Ecological certification of objects and systems for managing the environment quality;

4. Licensing activity;

5. Ecological control and monitoring;

6. Ecological insurance;

7. Economic estimation and compensation of injury to the environment.

At present the Normative Act “Radiation Safety Standards –99” is the basement sanitary-hygienic document regulating the requirements of the Federal Law on Radiation Safety of the Population. The Standards establish the dose limits and permissible levels of radiation influence for man. According to the Standards (and ICRP’s recommendations) an annual dose limit of 1 mSv to the public from radiation practices has been endorsed.

This limit, in turn, determines a level of intervention and all derivative hygienic standards, sanitary regulations and norms, including the permissible levels of radioactive contamination for consumed and (or) produced commodity.

At the same time till now a normative basis for protection of non-human biota from ionizing radiation have not been developed in Russia.

An absence of standards for permissible radiation influence on the environment does not allow to regulate this influence, to estimate and compensate injury to the environment.

A principal element of such basis should become a system of the standards for protecting the environment from the effects of ionizing radiation. 

To upgrade the infrastructure of the environment management in the Russian Federation the Ministry of Natural Resources is developing a System of Environmental Standard Setting (System of Ecological Standardization), directed at regulating anthropogenic effects (including radiation) on the environment.

The Ecological Standardization is activity directed to establishment of the system of ecological standards and their use in the process of the environment management.

According to a Concept of Ecological Standardization in the Russian Federation the main aim of the Ecological Standardization is regulation of anthropogenic influences (including radiation) on the environment at ecologically proved, socially and economically acceptable level, without considerable structural and functional changes in ecosystems.

The Ecological Standards are subdivided in:

· standardized indexes of the environment state;

· standards of permissible impact upon the environment;

· ecological rules.

The standardized index of the environment state is scientifically justified characteristic of structure and parameters of sustainable operation of ecosystem and its separate components. 

The standard of permissible impact upon the environment is scientifically justified limitation of direct and/or indirect anthropogenic impact on the environment, at which there are no essential changes in its condition. 

The ecological rule is a system of requirements and limitations used for regulating influence of economic activities on the environment.

Ecological standards are worked out for a certain territory with regard for:

· Physical, geographical, climatic and other peculiarities of the region;

· Functional use of the territory;

· Level of social and economic development.

The standardized indexes of the environment state are the basis for developing the standards of permissible impact upon the environment.

A considerable differences in the main ecological and economical parameters between the entities of Russian Federation result in necessity of zoning the territory of the Russian Federation especially for the purposes of Ecological Standardization.

According to a sphere of application of the ecological standards it is reasonable to use three categories of standards:

1. Federal standards;

2. Regional standards;

3. Local standards.

In turn, the system of the standards of permissible impact of ionizing radiation on the environment will be fundamentals for implementation of the subsequent stages of the state regulation of activity connected to atomic energy use. 

One of the key stages of providing radiation and ecological safety is ecological monitoring and control. To upgrade the national system of ecological monitoring and control the Ministry of Natural Resources coordinates the creation of the “Unified State Automated System of Radiation Control at the Territory of the Russian Federation" (further - Automated System of Radiation Control). The monitoring systems of the ministries and agencies, responsible for providing ecological safety of the population and environment as well as bodies, responsible for the atomic energy use, enter in the joint network of the Automated System of Radiation Control.
The outcomes of creating the Automated System of Radiation Control will be:

· Continuous automatic control of radiation situation on the radiation dangerous objects, in the sanitary - protective zones and observation zones of these objects, and at the radioactive contaminated territories;

· The regular control of radiation influence on the population and environment, levels of radioactive contamination of biological objects; 

· Presenting timely and reliable information on radiation situation at the territory of the Russian Federation to the government and population for acceptance of well-timed and adequate measures in case of radiation danger; 

· Implementation of the obligations of the Russian Federation according to the “Convention on timely notification on the nuclear accident” adopted by General Conference of IAEA on special session of September 24-26, 1986.

The problems of the radiation and ecological safety acutely rise in connection with acceptance of the normative acts regulating activity on processing with irradiated heat-generating assemblies of nuclear reactors from the foreign states. The indicated legislative acts provide the maximum "transparency" of suspected foreign trade operations and using the received incomes for rehabilitation of the radioactive contaminated territories of the Russian Federation.

The main international legal document ensuring the safety of radioactive waste management and protection of the population and environment from their potential effect is the “Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management” entered into force on June 18, 2001. The Convention have been signed by the President of the Russian Federation on December 28, 1998.

According to the Convention it is planned to elaborate the statutory and regulating basis envisioning:

· Legible distribution of functions of the government bodies responsible for the different stages of spent fuel and radioactive waste management;

· System of the requirements and standards for providing the radiation and ecological safety at handling spent fuel and radioactive waste;

· System of licensing of activity connected to handling spent fuel and radioactive waste, based on the ecological safety requirements.

In summary it is necessary to note, that the main directions of activity of the Ministry of Natural Resources of Russia, directed to protecting the environment from the effects of ionizing radiation, are:

· Upgrading the normative legal base;

· Development and introduction of the state system of the standards of permissible impact of ionizing radiation on the environment;

· Upgrading the systems of environmental radiation monitoring and control;

· Development and introduction of economic mechanisms for insurance, estimation and compensation of injury to the environment as a result of activity, connected with usage of atomic energy.

Effects of Chronic Radiation Exposure on Representatives of Natural Fauna (based on Russian data)

Sazykina, T.G.

Institute of Experimental Meteorology, SPA “Typhoon”, 82 Lenin Street, Kaluga Region, 249020 Obninsk, Russian Federation

ABSTRACT

The database is being compiled on the effects of prolonged irradiation to representatives of natural (wild) fauna based on Russian publications (also data from FSU republics are included). The database includes the descriptions of radiation effects to aquatic and terrestrial organisms, observed in the long-term experiments, areas contaminated as a result of radiation accidents or routine releases, as well as areas with high content of natural radionuclides.

The format of database and preliminary review of observed effects vs. dose/contamination levels are discussed.

Soil contamination and doses absorbed by soil fauna

Uspenskaya, E.

All Russian Research Institute of Nature Protection, Ministry of Nature Resources, Sadki-Zmanenskoye, RU-113628 Moscow, Russian Federation

ABSTRACT

Soil inhabitants are often subject to the strongest radiation influence in the contaminated ecosystems. The doze calculation models for the external and internal earthworm irradiation have been developed. These models account individual features of the considered organisms, stage of their development, habitat characteristics and radionuclides distribution. A comparison of the doses received by the author with doses recieved using the Dose Conversion Factors method has revealed that the internal dozes differ in 25 times. It is connected to presence of an additional source of irradiation in the earthworm intestines formed by the contaminated soil.

Development of a National Environmental Assessment Program for Radionuclides -SWEDEN

Wallberg, P. and Hubbard, L.

Swedish Radiation Protection Institute, SE-171 16 Stockholm, Sweden

ABSTRACT

The Swedish parliament has identified 15 national environmental quality objectives, aimed towards a sustainable development for the country. One of these objectives is “A Safe Radiation Environment”. In order to follow up progress towards this objective the Swedish Radiation Protection Institute is currently developing a national environmental monitoring and assessment program for radionuclides. Many countries have monitoring programs in the vicinity of nuclear power plants and nuclear industries, as Sweden has also had for many years. The current Swedish effort is a development beyond the local monitoring programs to incorporate radiation assessment at a national level, including long-term issues such as ecological processes that can concentrate radionuclides, and activities other than nuclear industries that lead to radioactive releases. This paper will focus on the development of the framework for a national monitoring program, include some examples of environments that have been identified as areas of particular concern, and describe an approach to protect species with different ecological prerequisites.

Development of a Framework for Assessment of Environmental Impact of Ionizing Radiation Within the FASSET Project

Larsson, C-M.

Swedish Radiation Protection Institute (SSI), S-171 16 Stockholm, Sweden

ABSTRACT

The European Commission and six EU Member States, plus one non-member State, is currently supporting a research project, FASSET (Framework for Assessment of Environmental Impact), which aims to develop a framework for environmental assessments that:

· focuses on biota and ecosystems;

· links sources to environmental effects and consequences;

· supports efforts to protect the environment.

The project started 1 November 2000 and the duration is 36 months. In its first stage, the project has: (1) identified relevant sources and made a selection of radionuclides for further study; (2) started to examine, including calculations, the likely pathways and points of accumulation of radionuclides in typical European ecosystems; (3) taken the position that radiation dose is a necessary intermediate in assessments and started to explore the dosimetric implications of different exposure situations and targets; (4) started to compile a database on biological effects, grouped in ‘umbrella’ endpoints for assessment purpose and specific endpoints contributing to the umbrella endpoints; (5) targeted individual organisms as a means of protecting higher orders of biological organisation.

The necessity for a framework to be transparent, flexible and informative is being addressed  by analysing uncertainties as well as justification for choices made in the assessment procedure, and by limiting the number of assessment endpoints (cf. the umbrella vs specific endpoints). Also, the framework will focus on reference organisms, being generic organisms selected on the basis of their ecological significance, the exposure situation (radioecological significance), radiation sensitivity, and dosimetric considerations. A further task is to study, assess, and to relevant extent incorporate elements of existing frameworks for managing environmental risks from, e.g., hazardous chemicals, into the FASSET framework.

The project will interact with the scientific as well as non-scientific community in a number of ways. The project structure and development is outlined an continuously up-dated on the project web-site (www.fasset.org). The project results will appear in public project reports, in scientific journals and in scientific symposia, and will also be discussed during ‘open forum‘ meetings held in conjunction with project workshops. A first such forum is planned for the third FASSET workshop in Bath, UK, March 2002.

Doses to freshwater organisms from natural radionuclides – a case study using a simple dose assessment method

Jones, S.R.a and Williams, C.b
a Westlakes Scientific Consulting Limited, The Princess Royal Building, Westlakes Science and Technology Park, Moor Row, Whitehaven, Cumbria CA24 3LN, United Kingdom

b The Environment Agency, Rio House, Waterside Drive, Aztec West, Almondsbury, Bristol, Avon BS32 4UD, United Kingdom

ABSTRACT

A spreadsheet based calculation tool has been developed for use by the UK regulators and others in assessing doses to biota arising from discharges of radioactivity into the environment. For the aquatic environment, concentrations of radionuclides in biota and sediments are estimated using simple equilibrium concentration factors relative to water. Absorbed doses from internal and external sources to a range of reference organisms are estimated using methods which take into account the size and shape of the organisms (represented as ellipsoids of varying sizes) and the energy and types of radiation involved. Provision is made to apply weighting factors to alpha and low energy beta radiation to account for the likely enhanced biological effectiveness of these types of radiation; the weighting factors can be varied by the user, but default values of 3 for low energy beta particles (less than 10 keV) and 20 for alpha particles are recommended. To demonstrate the use of this tool, it has been used to assess the doses to freshwater organisms from natural radioactivity. Doses to most freshwater organisms are dominated by the internal accumulation of 210Po with molluscs and crustacea receiving the highest doses. The range of doses to these organisms, based on variability in the concentration of 238U series radionuclides in freshwater, is between approximately 5 and 100 mGy h-1, with the weighting factor of 20 for alpha radiation applied.

Funding for this work has been provided by the Environment Agency, UK and the European Union under the Framework V FASSET project.

U.S. Department of Energy Initiatives Concerning Protection of the Environment from the Effects of Ionizing Radiation: Progress, Partnerships and Path Forward

Domotor, S.L.a, Peterson, T. Jr.a and Higleyb, K.A.

a United States Department of Energy, Office of Environmental Policy and Guidance, 1000 Independence Ave., S.W., Washington DC 20585, USA

b Oregon State University, Department of Nuclear Engineering, Corvallis, OR 97331, USA

ABSTRACT

Radiation protection of the environment (biota and ecosystems) is an emerging regulatory and stakeholder issue that will need to be addressed in environmental monitoring and surveillance programs for nuclear facilities, and in decisions regarding cleanup and long-term stewardship of radiologically-contaminated sites. In response to these needs, the U.S. Department of Energy (DOE) — through its Biota Dose Assessment Committee, BDAC — has developed methods, models, and guidance within a graded approach for evaluating radiation impacts to the environment. DOE’s graded approach is described in the DOE Technical Standard, “A Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota”; a series of electronic spreadsheets for conducting an evaluation are contained in a “RAD-BCG Calculator” (both available from the BDAC web site at http://homer.ornl.gov/oepa/public/bdac ). The Technical Standard includes a standardized screening methodology that provides limiting concentrations of radionuclides, termed Biota Concentration Guides (BCGs), for use in screening water, sediment, and soil media to determine if dose limits for biota are exceeded. Methods and models for site-specific screening and detailed analysis, if needed, are also provided.

This paper provides an overview of: (1) DOE’s requirements and strategic objectives for the evaluation of doses to biota at DOE sites and facilities; (2) progress and lessons-learned resulting from the first year of the graded approach methodology’s implementation at DOE sites; (3) refinements made and technical issues addressed in response to independent peer reviews of the methodology; and (4) a path forward regarding the ongoing development of a “RESRAD-BIOTA” dose evaluation code that offers the capabilities contained in the original DOE calculational tool, as well as several advanced features. DOE’s proactive outreach and coordination with other U.S. agencies (through the Interagency Steering Committee on Radiation Standards) and with international organizations has resulted in opportunities for partnerships, methods “buy-in”, and modeling code advancement. DOE’s approach for evaluating radiation doses to biota should prove useful as a cost-effective tool for demonstrating compliance with dose limits for biota, and for conducting ecological screening assessments of radiological impact. It provides a needed evaluation tool that can be employed within an overall international framework for protection of the environment from the effects of ionizing radiation.
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ABSTRACT

The U.S. Department of Energy (DOE) — through its Biota Dose Assessment Committee, BDAC — has been very active in developing methods, models, and guidance within a graded approach for evaluating radiation doses to biota. Standardized screening approaches and methods for site-specific screening and analysis are described in the DOE Technical Standard, “A Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota”; a series of electronic spreadsheets for conducting an evaluation are contained in a “RAD-BCG Calculator” (http://homer.ornl.gov/oepa/public/bdac). The methodology provides limiting concentrations of radionuclides, termed Biota Concentration Guides (BCGs), for use in screening water, sediment, and soil media to determine if dose limits for biota are exceeded. As the graded approach methodology received increasing interest from other U.S. agencies and from international organizations, it became apparent that a more robust and sophisticated software platform was needed to support the refinements and additional capabilities desired by this broader community of users. The RESRAD (RESidual RADioactivity ) software platform was used to convert the RAD-BCG Calculator into a new PC code, “RESRAD-BIOTA”. The code is being developed through a partnership among DOE, the U.S. Environmental Protection Agency, and the U.S. Nuclear Regulatory Commission. The code offers the capabilities contained in the original spreadsheet calculational tool, as well as several advanced features. A beta version of the RESRAD-BIOTA code is currently available for use and testing. Coordination and partnerships with other U.S. agencies and international organizations are providing opportunities for the development of additional cooperative modeling capabilities, such as:

(1) development of BCGs for additional radionuclides;

(2) improvements to environmental transfer factor parameter datasets;

(3) inclusion of additional “reference organism geometries” (e.g., dose conversion factors for ellipsoids of appropriate size and shielding properties for different sized organisms, appropriate for specific ecosystem types); and

(4) uncertainty analysis capability for calculated dose estimates.

The RESRAD-BIOTA code provides a software platform that can accommodate approaches to biota dose evaluation being developed by other organizations. The code, when completed, should serve as a useful tool for application within an international framework for protection of the environment.































� It would be useful to assemble some quantitative justification for this assumption.


� The Habitat is included in this scheme as a sub-set of the ecosystem, although in practice it defines the physical components of the environment in which biota live.
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