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FOREWORD 

One of the consequences of the Chernobyl accident, in 1986, was the 
setting up of new radiation protection research programmes, or the accelera
tion of existing programmes in various fields relevant to the management of 
nuclear accidents and their environmental consequences, with a view to address 
particular problem areas identified by Member countries in the course of the 
emergency response and to apply the lessons learnt during the accident. 

The Committee on Radiation Protection and Public Health, within the 
framework of the special programme launched in 1986 as a follow-up to the 
Chernobyl accident, deemed it appropriate to sponsor a compilation of infor
mation on radiation protection research and development activities which had 
been planned or undertaken in the OECD Member countries in response to the 
accident. The purpose of the compilation was to assist national authorities in 
evaluating the needs for research and to explore the potential for collabora
tive activities within the NEA framework. 

This compilation, prepared by a consultant to the NEA, is not exhaus
tive, but it may give a sufficient indication of the areas where the concern 
of Member countries was focused and may be of some value for consideration of 
the possibilities of international co-operation or coordination. 

This report is published under the responsibility of the Secretary 
General of the OECD. and does not commit Member governments or the 
Organisation. 
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1. INTRODUCTIDN 

The Chernobyl accident experience lead to a general public aware
ness in the OECD Member countries of the importance of the appropriate 
knowledge and professional capacities in the areas of radiation protection 
and public health to assess and manage radiological emergencies. Several 
countries responded by planning and initiating fundamental and applied 
research activities to address particular problem areas identified in the 
course of the emergency responses by governmental bodies. In view of the 
similarities in the research and development needs in the OECD Member 
countries, a considerable potential for collaborative activities was reco
gnized. Therefore, the Committee on Radiation Protection and Public 
Health, at its special session on the Chernobyl accident (1st - 2nd Sep
tember, 1986). agreed on an initiative to collect information from all 
Member Countries on research and development activities, which have 
been planned or undertaken in the various fields of radiation protection to 
address open questions arising from the Chernobyl accident experience. 

This information was collected throughout 1987 and 1988 and was 
assembled in the present review report by a consultant to the NEA, Dr. 
Werner Burkart, Head of the Radiation Hygiene Department of the Paul 
Scherrer Institute, Villigen, Switzerland. The compilation and evaluation 
of the provided project information was intended: 

a) to serve as a basis for the review of research and development activi
ties in radiological health 

b) to allow the identification of gaps in these programmes, and 
c) to provide an instrument for the exploration of the potential for inter

national cooperative arrangements and/or coordination between na
tional programmes under the sponsorship of the NEA/OECD. 

Many Member countries were able to respond to the questionnaire 
before the preparation of this report. In view of the many agencies, uni
versities and companies involved in basic and applied research relevant to 
the Chernobyl experience, the compilation provided in chapter 4 does 
certainly not give a complete picture of the Chernobyl related activities 
initiated in the OECD Member countries. Moreover, the responses provi
ded by some countries are limited to those new programmes which have 
been launched as a follow up to the Chernobyl accident, while the respon
ses from other countries give a broader picture of their activities, inclu-



ding programmes which were existing before the accident and were simply 
upgraded or reconfirmed as a consequence of the accident. However, this 
review may it may be of some value as a base for constructive discussions 
of the possibilities for cooperation and coordination. 

2. RESEARCH AND DEVELOPMENT IN THE FIELDS OF 
RADIATION PROTECTION AND PUBLIC HEALTH 

As it is generally the case for interdisciplinary fields, a multitude of 
basic and applied research areas have some bearings for the development 
of and problem solving in radiation protection. Therefore it is quite pos
sible to redirect considerable existing research potentials in the short 
term to address acute needs such as the ones arising after the Chernobyl 
accident. This has happened in most OECD Member countries in Western 
Europe. Given the similarities in the characteristics of the fallout and in 
the philosophy of radiation protection in most of Europe, a large potential 
for international cooperation in the research activities to fill gaps reco
gnized in the wake of Chernobyl clearly exists. More than two years after 
the accident, much work is already under way and other international 
bodies such as the European Community or the International Atomic 
Energy Agency already have taken the lead in some fields to coordinate 
research and development efforts after Chernobyl. 

3. THE QUESTIONNAIRE AND THE ANSWERS 

The questionnaire contained in Annex 1 (pages 2 to 5 of the questi
onnaire) is divided into FUNDAMENTAL ASPECTS and APPLIED RE
SEARCH AND DEVELOPMENT ACnVTTIES. The specific research areas 
are grouped in several subdivisions such as RADIOECOLOGY. DOSIME
TRY, and OTHERS. Altogether 15 answers from 17 Member countries 
have been received and registered by the Secretariat. 
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4. PRESENTATION AND ANALYSIS OF THE ANSWERS 

In order to facilitate an overview of the main areas of interest given 
by the responding Member countries. Tables 4.1 to 4.3 list the positive 
answers to the subdivisions. It is clearly seen that all responding coun
tries planned, initiated, or upgraded programmes in the field of basic and 
applied radioecology. Activities in the field of dosimetry and studies to im
prove the assessment of public exposures and their radiological conse
quences are also considered of importance for most responding countries. 
On the other hand, occupational radiation protection in nuclear plants 
did not elicit any positive response. Given the relatively low exposures and 
dose commitments from the Chernobyl accident even in the most heavily 
afflicted OECD Member countries, the relatively low level of activities 
initiated in the basic fields of radiation biology and epidemiology had to be 
anticipated. 

In the following subsections, the information received from the diffe
rent Member countries are condensed and grouped into the research and 
development areas listed in the questionnaire. Member countries or orga
nizations are listed under the heading "Unspecified" in cases where no 
specific information such as project titles were provided or available. 
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TABLE 4.1: OVERVIEW 

RESEARCH & DEVELOPMENT ACTIVITIES INITIATED AFTER CHERNOBYL: FUNDAMENTAL 
ASPECTS 
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TABLE 4.2: OVERVIEW 

APPLIED RESEARCH & DEVELOPMENT ACTIVITIES INITIATED AFTER CHERNOBYL 

Rad. Protection in Dosimetry & Radionuclides in Public Exposures 
Nuclear Plants Instrumentation the Environment Rad. Consequences 
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TABLE 4.2a: OVERVIEW 

APPLIED RESEARCH & DEVELOPMENT ACTIVITIES INITIATED AFTER CHERNOBYL Continued 
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4.1 Fundamental Aspects 

4.1.1 Biological Effects of Ionizing Radiation 

In vitro test systems: 

Specific projects: 

Title: Oncogenes and ionizing radiation / Malignant transformation 
induced by uranium aerosols 

Country: Finland 
Time period: 5 years Total costs: 5 x 1()6 FIM Man-years: 20 

Title: Laboratory method for evaluating fetal brain damage by 
alpha-emitters 

Country: Australia 
Time period: 2 years Total costs: ? Man-years: 2 

Title: Studies on the radiation-induced lesions in chromatin 
Country: Japan, Tokyo Metropolitan Isotope Res. Center 
Time period: 2 years Total costs: 17 Myen Man-years: 14 

Others 

Specific projects: 

Title: Influence of radioprotectors on the radiorecovering of the 
haemopoietic precursor cells 

Country: Spain 
Time period: 2 years Total costs: 12 Mpts Man-years: 2 
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Discussion/Comments 

Spain proposes NEA coordination for research on "radiorecovering" 
drugs. 

4.1.2 Epidemiology 

Feasibility studies on direct health detriment assessments 
for low dose ranges 

Unspecified: 

EC/Euratom 

Others 

Specific projects: 

Title: Langfristige empirisch-statistische Ermittlung des Gesundheitsrisi-
kos im Hinblick auf die Strahlenbelastung der Bevolkerung 
(Long-term epidemiology to study the health risk of the po
pulation from exposure to radiation) 

Country: Fed. Rep. Germany 
Time period: 3 years Total costs: 2*000*000 DM Man-years: ? 

Title: Geburten 1987; Epidemiologische Untersuchung iiber den Schwan-
gerschaftsverlauf in der Zeit nach dem Reaktorunfall in 
Tschernobyl (Births 1987: Epidemiological study on the out
come of pregnancies after the Chernobyl reactor accident) 

Country: Fed. Rep. Germany 
Time period: 1 year (88) Total costs: 455*000 DM Man years: ? 

Title: Teratogenic effect of Chernobyl fall-out in Finland 
Country: Finland 
Time period: 1 year Total costs: ? Man-years: ? 
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Title: Assessment of risk coefficients for thyroid disorders due to 13*1 in
take 

Country: Japan 
Time period: 5 years Total costs: 45 Myen Man-years: 50 

Unspecified: 

WHO/IARC (International study on leukaemia in Central and Eastern Eu
rope) 

Discussion/Comments 

Although even the use of very conservative risk coefficients does not 
lead to the prediction of measurable changes in future disease patterns in 
Western Europe, several epidemiological studies were initiated. Given the 
potential problems in interpreting negative studies and their inherent 
statistical fluctuations, international coordination may be appropriate. 

4.1.3 Radioecology 

Transfer factors in food chains 

Specific projects: 

Title: Transfer of radionuclides from soil to plant 
Country: Finland 
Time period: 3 years Total costs: 900'000 mk Man-years: 9 

Title: The Chernobyl signal and cycling of elements 
Country: Finland 
Time period: 3 years Total costs: 300*000 Fmk Man-years: 3 

Title: Radioactivity transfer to grazing sheep 
Country: Ireland 
Time period (years): 3 Total costs: ? Man-years: 2 
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Title: Evolution of Chernobyl fallout activity in different environ
mental compartments; Soil-plant transfer factors in different 
regions of France and evaluation of the influence of geo-cli-
matic parameters on cesium recycling 

Country: France 
Time period (years): 5 Total costs: 5 x 106 FF Man-years: 10 

Title: Transfer of Chernobyl radioactivity from Irish soils to agri
cultural produce 

Country: Ireland 
Time period : 2 years Total costs:IR£ 270'000 Man-years: 5 

Title: Transfer of radioactivity from soils to grain, root and leafy 
crops 

Country: Ireland 
Time period (years): 2 Total costs: ? Man-years: ? 

Title: Transfer factors soil/plant/animal and waterbodies /aquatic 
organism 

Country: Italy 
Time period (years): 4 Total costs: 10$ Lit Man-years: 80 

Title: Transfer factors in the Baltic sea and in lakes 
Country: Sweden 
Time period (years): 2 Total costs: 3.5 MSEK Man-years: 3 

Title: Transfer in agricultural food chains; reindeer ecosystem 
Country: Sweden 
Time period (years): 2 Total costs: 4 MSEK Man-years: 5 

Title: Terrestrial movements of radioactivity from Chernobyl 
Country: U.K., Natural Environment R.C. 
Time period (years): 2 Total costs: £ 172'000 Man-years: 2 

Title: Radiocesium in agricultural systems; influence of different 
agricultural practices and climatological/envlronmental cir
cumstances 

Country: U.K., NRPB/MAFF 
Time period (years): 2 Total costs: £31*000 Man-years: 0.7 

Title: Accumulation of radionuclides by freshwater fish 
Country: U.K., Ministry of Agriculture, fisheries and food 
Time period (years): ? Total costs: £ 60'000 Man-years: ? 
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Title: Distribution of radionuclides in the Icelandic ecosystem. 
Transfer to grazing sheep and agricultural food chains 

Country: Iceland 
Time period (years): 5 Total costs: $ 200'000 Man-years: 5 

Title: Transfer of Chernobyl radioactivity from soil to plants 
Country: Switzerland 
Time period (years): 3 Total costs: 200*000 sFr Man-years: 2 

Title: Foliar uptake of Chernobyl fallout by plants 
Country: Switzerland 
Time period (years): 3 Total costs: 200'000 sFr Man-years: 2 

Unspecified: 

Germany, EC/Euratom 

Influence of agricultural practice and climate 

Specific projects: 

Title: Radiocesium in agricultural systems; influence of different 
agricultural practices and climatological/environmental cir
cumstances 

Country: U.K., NRPB/MAFF 
Time period (years): 2 Total costs: £ 31'000 Man-years: 0.7 

Title: Agricultural and food processing technologies for restriction 
of radioactivity levels of agricultural products contaminated 
after a nuclear accident 

Country: France 
Time period (years): 4 Total costs: 4 x 10^ FF Man-years: 4 
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Atmospheric dispersion / Wet and dry deposition processes 

Specific projects: 

Title: Meteorological studies on long range transport and fall-out in 
Northern Italy 

Country: Italy 
Time period (years): 2 Total costs: ? Man-years: ? 

Title: Modelling of atmospheric dispersion and deposition 
Country: U.K., Imperial College, London/NRPB/Atomic Energy A. 
Time period (years): ? Total costs: ? Man-years: ? 

Title: Assessment of contamination from Chernobyl across Europe 
Country: U.K., Atomic Energy A./ Imperial College. London 
Time period (years): .75 Total costs: £ 70'000 Man-years: 1 

Title: Environmental monitoring data and rainfall patterns during 
the passage of the plume 

Country: U.K., NRPB/Meteorological Office 
Time period (years): 1.5 Total costs: £ 20'000 Man-years: 0.5 

Title: Deposition of radionuclides from atmosphere to vegetation 
Country: U.K., NRPB 
Time period (years): 2 Total costs: £ 15*000 Man-years: 0.3 

Title: Behaviour of radionuclides, esp. radioiodine in the environ
ment and foodchains 

Country: Japan, Institute of Radiological Sciences, Ibaraki 
Time period (years): 4 Total costs: ? Man-years: 4 

Unspecified: 

Germany, Finland, Sweden, EC/Euratom 

- 16 -



Behaviour of radionuclides in soil, water and sediments 

Specific projects: 

Title: The behaviour of transuranic elements especially curium in 
the environment 
Country: Finland 
Time period (years): 3 Total costs: FIM 600'000 Man-years: 4 

Title: Distribution of radionuclides between water, water par
ticulates and sediment in the Finnish Lake Paijanne 

Country: Finland 
Time period (years): 4 Total costs: FIM 800'000 Man-years: 6 

Title: Distribution of the fallout radionuclides in Finland; Behaviour 
of various radionuclides in the atmosphere 

Country: Finland 
Time period (years): 86 Total costs: $ lO'OOO Man-years: 0.5 

Title: Transfer and distribution of radioactivity in the Po valley eco
system 

Country: Italy, ENEL/Universities 
Time period (years): 2 Total costs: ? Man-years: ? 

Title: Behaviour of plutonium and americium in a accidentally 
contaminated agricultural environment 

Country: Spain 
Time period (years): 3-4 Total costs: $ F500'000 Man-years: 6 

Title: The forest ecosystem lncl. the moose 
Country: Sweden 
Time period (years): 2 Total costs: 4 MSEK Man-years: 5 

Title: Study of behaviour of long-lived radionuclides such as !37cs 
and 90sr in the surface soil and sediments 

Country: Turkey 
Time period (years): 5 Total costs: 2'000'000 Man-years: 25 

Title: Estimate of fate of radionuclides from the Chernobyl reactor 
accident 

Country: U.K., Atomic Energy Authority 
Time period (years): 2 Total costs: £ lOO'OOO Man-years: 1< 
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Title: Transport mechanisms and rates for the long-lived Chernobyl 
deposits 

Country: U.K., Natural Environment Res. C./Institute of 
Terrestrial Ecology 

Time period (years): 3 Total costs: £ 90'000 Man-years: 1 

Title: Terrestrial movements of radioactivity deposited in the UK 
following the accident at Chernobyl 

Country: U.K., Natural Environment Res. C. 
Time period (years): 2 Total costs: £ 172'000 Man-years: 2 

Title: Behaviour of radionuclides in soils and uptake into plants 
Country: U.K., NRPB/MAFF 
Time period (years): 2 Total costs: £ 50'000 Man-years: 1 

Title: Soil /vegetation surveys 
Country: U.K.. AERE, Harwell/Associated Nuclear Serv./Institute 

Terrestrial Ecology, Imperial College 
Time period (years): 1 Total costs: £ 299'000 Man-years: ? 

Radioactivity speciation 

Specific projects: 

Title: Hot particles: concentration, dissolving experiments, resus-
pension, accumulation on surfaces 

Country: Finland 
Time period (years): 2 Total costs: 400'000 Man-years: 2 

Title: Hot spot particles 
Country: Sweden 
Time period (years): 2 Total costs: 4 MSEK Man-years: 5 

Title: Hot particles: speciation, dose and risk 
Country: Switzerland 
Time period (years): 2 Total costs: sFr lOO'OOO Man-years: 1 

Title: Investigation of chemical form of Chernobyl fallout 
Country: U.K., Ministry of agriculture, fisheries and food 
Time period (years): ? Total costs: £ 60'000 Man-years: ? 
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Title: Speciation of radionuclides and their stable isotopes in 
coastal waters 
Determination of influence of speciation on concentration 
factors in marine food chains 

Country: Japan, Nat. Institute of Radiological Sciences 
Time period (years): 4 Total costs: 250 Myen Man-years: 50 

Others 

Specific projects: 

Title: Radioactivity and radiological consequences of emissions 
from peat-fired power plants 

Country: Finland 
Time period (years): 2 Total costs: $ 110*000 Man-years: 2 

Discussion/Comments 

Radioecological studies on the behaviour of radionuclides in 
the environment clearly represent the most important segment of research 
activities initiated in response to the Chernobyl accident. The main em
phasis is put on terrestrial and aquatic food chains, and on compart
ments interacting with them. Although some of the projects address quite 
specific problems such as reindeer ecology or peat combustion, many of 
the projects may produce results which are also of interest for neighbou
ring countries or even of global value. 

Basic radioecology provides the data base for several applied 
research fields in radiological protection for which the need for harmoni
zation is generally recognized. Since most radioecological field measure
ments were undertaken in the acute phase of the deposition of the Cher
nobyl fallout, international or even national coordination was often 
lacking. However, the need to coordinate the evaluation of the findings 
and to combine the results in a radioecological data base is stressed by 
several national bodies. 
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4.1.4 Dosimetry 

Adaptation of ICRP metabolic models to non-occupational settings 

Specific projects: 

Title: Review of relevant metabolic data for man and experimental 
animals as a basis for establishing age-related doses per unit 
intake. 

Country: U.K./France/Germany 
Time period (years): 2-3 Total costs: £ 100000 Man-yeais: 1.5 

Unspecified: 

Germany 

Discussion/Comments 

Since most metabolic models in use in radiation protection 
are adapted to occupational exposures of adults, dose estimates for chil
dren based on these models may result in considerably biased values. 
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4 . 2 Applied Research & Development Act ivi t ies 

4.2.1 Dosimetry and Instrumentation 

Instrument development and quality assurance 

Specific projects: 

Title: Development, use and interpretation of simple measurement 
techniques for the evaluation of ground contamination 

Country: U.K., NRPB/ENEL/SCPRI 
Time period (years): 2/3 Total costs: £ 20'000 Man-years:« 

Title: Development of personnel dosemeters for non-occupational 
settings 

Country: National Institute of Radiological Sciences 
Time period (years): 5 Total costs: US $ 500*000 Man-years: 50 

Title: Individual intervention dosimetry with remote read out 
Country: France 
Time period (years): 3 Total costs: 1.5 x 10® FF Man-years: 3 

Unspecified: 

Germany 

In vivo dosimetry and biological assessments 

Specific projects: 

Title: Biological dosimetry using a micronuclei assay and ter
atogenicity assay for alpha-radiation using rat brain cells 

Country: Australia 
Time period (years): 2 Total costs: ? Man-years: 4 
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Title: Biological dosimetry by chromosomal aberration analysis 
Country: Spain 
Time period (years): 1 Total costs: 6 Mpts Man-years: 2.5 

Title: Analysis of chromosome aberrations and micronuclei to de
termine the effects of acute partial body irradiation 

Country: U.K., NRPB; Netherlands, University of Leiden 
Time period (years): 2 Total costs: £ 40000 Man-years: 1.3 

Title: Cytofluorometric automatic dosimetry for rapid screening of 
large irradiated groups of people 

Country: France 
Time period (years): 4 Total costs: 2 x 106 FF Man-years: 4 

Title: Development of a portable wide range gamma-survey meter 
with automatic printer 

Country: Japan, JAERI 
Time period (years): 1 Total costs: US $ 45'000 Man-years: 1 

Title: Measurement of radionuclides in man and related materials 
for estimating internal exposure in large nuclear accidents 

Country: Japan, National Institute of Radiological Sciences, Nakami-
nato 
Time period (years): 2 Total costs: ? Man-years: 1 

Title: Measurements of 137Cs in the whole-body and estimation of 
the internal dose to Japanese people; individually and collec
tively 

Country: Japan, National Institute of Radiological Sciences 
Time period (years): 3 Total costs: 30 Myen Man-years: 25 

Unspecified: 

Germany 

Others 

Specific projects: 

Title: Intercalibration exercise with Chernobyl samples 
Country: Denmark 
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Time period (years): 4 Total costs: 550*000 DKK Man-years: ? 

Title: Advice on the design and installation of incident detection 
and monitoring equipment 

Country: U.K.. NRPB 
Time period (years): 2 Total costs: £ 40*000 Man-years: 1 

Discussion/Comments 

Several countries intend to acquire the capability to measure 
exposures by assaying peripheral lymphocytes of exposed people. Coordi
nation could be best achieved by appropriate international bodies of the 
medical community. 

4.2.2 Radionuclides in the Environment 

Environmental monitoring, sampling and measurement procedures, 
standardization, quality assurance 

Specific projects: 

Title: Monitoring of imported foodstuff 
Country: Australia 
Time period (years): ? Total costs: $A 30000 Man-years: 1 

Title: Environmental monitoring 
Country: Turkey 
Time period (years): ? Total costs: $ 2*000*000 Man-years: 25 

Title: Determination of fallout pattern, identification of significant 
reconcentration factors, review of U.K. environmental monito
ring 

Country: U.K., Atomic Energy A. 
Time period (years): 2 Total costs: £ lOO'OOO Man-years: 1« 
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Title: Further validation and improvement of NRPB FARMLAND 
models for predicting the concentrations of radionuclides in 
foodstuff following deposition on agricultural land 

Country: U.K., NRPB 
Time period (years): 2.5 Total costs: £ 750*000 Man-years: 15 

Unspecified: 

Denmark, Germany 

Models for environmental pathways to man 
Modelling of dispersion, deposition, sedimentation and retention 

Specific projects: 

Title: Long-range atmospheric transport, radioecological model for 
contamination of the river Tejo 

Country: Portugal 
Time period (years): 3 Total costs: 6 x 10$ P E Man-years: 2 

Title: Models and parameters for environmental pathways to man 
Country: Spain 
Time period (years): 2 Total costs: 200 Mpts Man-years: 9 

Title: Radionuclides in the aquatic environment 
Country: Sweden 
Time period (years): 2 Total costs: 3.5 MSEK Man-years: 3 

Title: Environmental Monitoring 
Country: Turkey 
Time period (years): ? Total costs: $ 2'000'000 Man-years: 25 

Title: Uptake of radiocesium by man 
Country: U.K., Scottish Universities Res. & Reactor Centre 
Time period (years): 1« Total costs: £ 30000 Man-years: < 

Title: Review of age-dependent biokinetic data to establish age-re
lated doses per unit intake 

Country: U.K.. NRPB; France, CEA; Germany, BGA 
Time period (years): 2-3 Total costs: £ 40'000 Man-years: 2 
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Title: Transfer and accumulation of radionuclides: environmental 
impact 

Country: Japan. Power Reactor and Fuel Development Corp. 
Time period (years): 5 Total costs: 1 Myen Man-years: 5 

Title: Improving monitoring in emergency situations 
Country: Netherlands, NNI, RIVM, ECN 
Time period (years): 3 Total costs: Dfl 600'000 Man-years: 5 

Title: Development of a calculation system to predict long range 
transport and diffusion 

Country: Japan, Atomic Energy Research System 
Time period (years): 3 Total costs: 150 Myen Man-years: 16 

Title: Behaviour of tritium in the environment, Distribution of 
background radioactivity in soil 

Country: Japan, Health Physics Soc., Radiation Research Soc. 
Time period (years): 4 Total costs: 3 Myen Man-years: 21 

Title: Horizontal and vertical distribution of radioactive materials 
which are added instantaneously to the environment 

Country: Japan, Meteorological Research Institute, Tsukuba Science 
City 

Time period (years): 2 Total costs: US$ 120'OOG Man-years: 8 

Unspecified: 

Denmark, Germany, Finland 

Assessment of seasonal variations in exposure pathways 

Specific projects: 

Title: Terrestrial movements of radioactivity deposited in the UK 
following the accident at Chernobyl 

Country: U.K., Natural Env. Res. Council 
Time period (years): 2 Total costs: £ 172'uOO Man-years: 2 
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Title: Transfer of radiocesium in agricultural systems; emphasis on 
influence of different agricultural practices and contrasting 
climatological and environmental circumstances 

Country: U.K., NRPB 
Time period (years): 2 Total costs: £ 3l'OOO Man-years: 0.7 

Unspecified: 

Denmark 

Studies on the radiological consequences of contamination 
of urban areas 

Specific projects: 

Title: Behaviour of accidentally released radionuclides in the envi
ronment with emphasis on the urban area 

Country: Denmark 
Time period (years): 3 Total costs: 1'300'000 DKK/a Man-years: 
2/a 

Title: Decay of Chernobyl fallout radionuclides on typical urban 
surfaces - asphalt, concrete, stone, sand, grass and park-
forest 

Country: Finland 
Time period (years): 3 Total costs: $ 80'000 Man-years: 4 

Unspecified: 

Germany 

Discussion/Comments 

The studies belonging to the field of applied radioecology 
cover many aspects needed to assess the intake of activity by man. Given 
the multitude of pathways leading to external or internal exposition, it 
seems that many Member countries do not have the resources to tackle 
all these problems on their own. 
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4.2.3 Public Exposures and Radiological Consequences 

Food baskets for the average individual and critical subpopulations 

Specific projects: 

Title: Food baskets 
Country: Sweden 
Time period (years): 2 Total costs: 1.3 MSEK Man-years: 1 

Title: Duplicate diet studies 
Country: U.K., AERE/ICI/British Market Res. Bureau 
Time period (years): 1 Total costs: £ 35.500 Man-years: ? 

Unspecified: 

Denmark 

Assessment of radionuclide intake and derived dose 

Specific projects: 

Title: Environmental monitoring studies in foodstuff and man 
around Turkey 

Country: Turkey 
Time period (years): ? Total costs: $ 2*000'000 Man-years: 25 

Title: Public Exposures/Assessment of radiological consequences 
Country: U.K., NRPB; Unscear 
Time period (years): 1 Total costs: £ 25'000 Man-years: 0.5 

Title: Monitoring of the environment, local and Imported food stuffs 
Country: Iceland, collaboration with Nordic Laboratories 
Time period (years): not limited Total costs: US$ 
200*000 Man-years: ? 
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Title: Assessment of doses and effects of Chernobyl for the Dutch 
population 

Country: Netherlands, RIVM, RIZA, RIKILT. KNMI, KVI, ECN.) 
Time period (years): ? Total costs: ? Man-years: 5 

Unspecified: 

Denmark, Germany, Finland 

Verification of predictions by whole body and thyroid gland counting 

Specific projects: 

Title: Whole body counting in Lapps with a mobile system to verify 
the foodchain lichen-reindeer-man 

Country: Finland 
Time period (years): 4 Total costs: l'OOO'OOO FIM Man-years: 5 

Title: Whole body counting 
Country: Sweden 
Time period (years): 2 Total costs: 1.3 MSEK Man-years: 1 

Title: The biokinetics of radiocesium in humans after Chernobyl 
Country: Switzerland 
Time period (years): 3 Total costs: Fr lOO'OOO Man-years:« 

Title: Whole body counting 
Country: Turkey 
Time period (years): ? Total costs: $ 2*000*000 Man-years: 25 

Title: Assessment of radiocesium intakes from measured whole 
body activities and published retention functions. Com
parisons with measured levels in foodstuff 

Country: U.K. 
Time period (years): 2- Total costs: £ 40'000 Man-years: 1 

Title: Live monitoring of sheep in high deposition areas 
Country: U.K., NRPB 
Time period (years): 1 Total costs: £ 149*500 Man-years: 
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Title: Contribution of different dietary components to ingested 
intake, and correlation with measured body content 

Country: U.K., AERE/ICI/Market Res. Bureau 
Time period (years): 1 Total costs: £ 35*500 Man-years: ? 

Unspecified: 

Denmark, Germany, European Community 

Dose savings achieved by restrictions and recommendations 

Unspecified: 

Denmark, Finland 

Discussion/Comments 

The assessment of public exposures from activity levels in the 
ecosphere and the verification of model derived results by whole body 
counting is a centerpiece of the health physics activities undertaken after 
the Chernobyl accident. The large discrepancies between predictions, 
based generally on quite conservative model assumptions, and direct 
measurements may lead to the modification of dose per unit intake coeffi
cients. Several national activities are directed towards the elucidation of 
the dose factors in critical subpopulations, such as infants or Lapps. 
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4.2.4 Nuclear Emergency Management 

Decontamination methods for soils, grounds, and buildings 

Specific projects: 

Title: Improvement of practical countermeasi. res against nuclear 
contamination in the agricultural environment 

Country: Spain 
Time period (years): 2-3 Total costs: 200*000 ECU Man-years: 1.5 

Title: Decontamination of materials contaminated with radionu
clides 

Country: U.K., Imp. College/NRPB/Atomic Energy A. 
Time period (years): ? Total costs: ? Man-years: ? 

Title: Decontamination of grazing land using organic matter and 
mineral treatments 

Country: U.K., AERE/Associated Nuclear Services/Inst. Ter 
restrial Ecology 

Time period (years): 1 Total costs: £ 102*500 Man-years: ? 

Unspecified: 

Denmark, Germany, Spain: European Community 

Chelation therapy to reduce radionuclide deposition and retention in 
the body 

Specific projects: 

Title: Removal of cesium from sheep by chelating agents in the form 
of capsular feed 

Country: U.K., Inst. Terrestrial Ecology/NRPB/Min. Agriculture, 
Fisheries and Food 

Time period (years): 1 Total costs: £ 149*000 Man-years: ? 
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Unspecified: 

European Community 

Treatment of acute effects such as beta burns; bone marrow trans
plants 

Unspecified: 

European Community 

Reduction of radionuclide uptake by plants and animals 

Specific projects: 

Title: Studies of measures to reduce of uptake of Cs in fish 
Country: Sweden 
Time period (years): 2- Total costs: 3.5 MSEK Man-years: 3 

Title: Dose reduction measures in agriculture 
Country: Sweden 
Time period (years): 2- Total costs: 4 MSEK Man-years: 5 

Unspecified: 

Denmark, Switzerland 

Formulation of Intervention levels 

Specific projects: 

Title: Development of derived levels and environmental quality 
standards (Investigation, action, intervention levels 

Country: Netherlands 
Time period (years): 2 Total costs: Dfl 200'000 Man-years: 3+ 
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Communication of information to the media and the public 

Specific projects: 

Title: Information of the public on radioactivity in general and on 
specific topics in case of an accident 

Country: Netherlands 
Time period (years): Undefined Total costs: Dfl 
TOOO'OOO Man-years: 5 

Others 

Specific projects: 

Title: Emergency information system for nuclear accident 
Country: Finland 
Time period (years): ? Total costs: 167'000 FMK/a Man-years: 
0.3 

Title: Review of current NRPB advice on emergency reference levels 
for the nuclear emergency management 

Country: U.K., NRPB 
Time period (years): ? Total costs: ? Man-years: ? 

Title: Reviewing nuclear accident emergency management 
Country: Netherlands 
Time period (years): 2 Total costs: Dfl 800*000 Man-years: 10 

Title: Soil rehabilitation after a nuclear accident 
Country: France 
Time period (years): 10 Total costs: 6 x 10$ FF Man-years: 80 

Title: Review general principles and methods of radiation protection 
Preparation of a policy white book 

Country: Netherlands 
Time period (years): 2 Total costs: Dfl 400'000 Man-years: 5 
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Discussion/Comments 

The relatively few answers to the questions in the area of nuclear 
emergency management probably do not reflect a neglect by Member 
countries. It may be caused by the fact that activities in this field are of
ten not considered research and development but implementation of re
sults from research and development activities. In view of the many 
known national and international efforts being made in this area, the 
content of subsection 4.2.4 is of very limited value as a basis to evaluate 
the potential for collaborative activities under the auspices of NEA. 

4.2.5 Radiation Protection in Nuclear Plants 

Robots, remotely controlled vehicules 

Specific projects: 

Title: Development of a working robot having the ability to move in 
the working environment and perform sophisticated work, 
such as the inspection and maintenance of equipment in 
nuclear power plants, with support of the operator in remote 

Country: Japan. MITI, Advanced Robot Technology Research 
Association 

Time period (years): 6 Total costs: ? Man-years: ? 

Title: Development of a park of remotely controlled devices for ra
diological situation assessment and interventions in high ra
diation fields 

Country: France 
Time period (years): 5 Total costs: 2 x 10^ FF Man-years: unspe

cified 
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5. LITERATURE SEARCHES AND THEIR ANALYSIS 

The Chernobyl accident and the professional activities following it 
received broad coverage in the scientific literature. The character of the 
contributions is gradually shifting with time from scientific background 
information and from editorials describing events to reports containing 
the first results gained from environmental studies on the Chernobyl fal
lout. Many of these contributions as well as some editorials contain 
information on existing gaps in our knowledge and suggestions how to fill 
them with appropriate research and development activities. 

Table 5.1: Online databases used for searches on Chernobyl literature 
in scientific journals 

Name File size Date 

23881 kByte 
42*414 kByte 

39*540 kByte 
64*895 kByte 

108*620 kBytc 
29*641 kByte 
23*606 kByte 
71*310 kByte 
75*503 kByte 
42*470 kByte 
82*348 kByte 
59*659 kByte 
27*347 kByte 
59*185 kByte 

10-5-87 
10-5-87 

10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 
10-5-87 

BBUS, Biobusiness Database 
BIOL, Biosis Previews 
BMAP, British Medical Assn. Press 

Cuttings 
CHZZ, Chemical Abstracts Super Label 
COMP. Compendex Engineering Index 
EMED, Excerpta Medica 
FSTA. Food Science & Techn. Abstracts 

J HSLI, Health & Safety Exec. Sheffield 
I INSP, Institution of Elec. Engnrs. 
I MEDL, Medline 
I NTTS. Natl. Techn. Info Service 
I PHIN, Pharmaceutical Industry News Datab. 
I POLL, Pollution Abstracts 
I SCIN, Scientific Information 
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To determine the potential input of the already existing scientific li
terature on the Chernobyl accident for the possible NEA/OECD efforts to 
initiate collaborative activities, computer literature searches in several 
biomedical, environmental, chemical and technical databases were un
dertaken. Table 5.1 lists the databases from which "Chernobyl files" were 
extracted. The files cover the time period of 17 months since the Cherno
byl accident. The size of the files is not related to the number of entries 
because the percentage of citations containing an abstract varies consi
derably between files. 

The database files are available from the Secretariat on floppy 
disk for IBM and IBM compatible microcomputers. 

In view of the short time span since 26 April 1986. it is not 
surprising that studies already published are mostly descriptive and 
concentrate on the follow-up of radionuclides in the different 
compartment of the biosphere. Table 5.2 shows the distribution of the 68 

Table 5.2: Grouping of Chernobyl citations found in a computer search 
of the Biosis Previews Datafile 

Field number of citations 

Environmental Studies 
atmospheric 
terrestrial, food 
measurements on humans 

Dose/Risk Assessments 

Emergency Management 

Medical (bone marrow transplants, etc.) 

Chernobyl before 26 April 1986 

Nuclear Safety 

Total 

40 

12 

7 

7 

5 

2 

73 

6 
30 

4 

% 

55 

16 

10 

10 

7 

3 
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publications from the BIOSIS BIOL database which was taken as an 
typical example. More than 50 % of the published information can be 
classified as environmental studies, the main emphasis being on very 
specific topics with only limited direct value for radiation protection and 
public health. A typical example of this class is the measurement of the 
radioactive contamination of night-flying moths (Lepidoptera) collected in 
the fallout period. More important mult'disciplinary tasks, such as the 
integral assessment of the dose from important food chains, are nearly 
absent in the scientific literature. This may be due partly to the fact that 
such undertakings need more time and collaborative efforts before 
resulting in publications. Also the academic system is not especially 
rewarding for such multidisciplinary activities. As a final note to prove the 
power of computerized literature searches, it may be mentioned that 5 ci
tations about Chernobyl before April 1986 were produced by this 
database. They all deal with the biota of the Chernobyl cooling reservoir. 

Tiie value of a computerized literature search is twofold. A complete 
updated review will provide a sound starting base, prevent duplication of 
work on one side and show gaps in ongoing research activities on the 
other side. The searches analyzed in the framework of this review clearly 
show a lack of data in several fields addressed in the questionnaire. The 
compartmentalized information presented in the literature on Chernobyl 
so far also calls for collaborative efforts both on the academic and on the 
science policy level. 
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6. FINAL CONSIDERATIONS 

It is generally accepted that basic research is an international 
enterprise whose long-term benefits are international. This holds 
especially for research and development activities initiated after a 
transboundary event such as radioactive fallout from the Chernobyl 
reactor accident. A large fraction of the OECD Member countries were 
directly affected by long-range transport of radioactivity. In addition the 
near field effects, albeit occurring outside the OECD Member countries 
led to a general reappraisal of the professional needs for the management 
of nuclear emergencies, and for the assessment of public exposures and 
radiological consequences. With these similarities of interest and the 
internationally quite standardized objectives in radiological protection in 
mind, the CRPPH saw it as his duty to elucidate the potential for 
cooperation and coordination between the OECD Member countries. 

An effort to initiate new and strengthen existing international 
collaboration in research projects in these fields of radiation protection 
and public health is urgently needed because the acute upsurge of 
interest and funding in the first months after Chernobyl also had non
professional components and led, in some instances, to poorly planned 
and coordinated activities. In a time of rapidly fading public interest, 
isolated national activities may become endangered of being reduced or 
cut before achieving the results envisaged. 

6.1 Potential for International Cooperation 

From the evaluation of the answers to the questionnaire, it seems 
that many aspects of fundamental or applied research and development 
activities initiated in response to the Chernobyl reactor accident may 
profit from international cooperation. In the case of the fields mentioned 
under fundamental aspects, scientific exchange is generally sufficient for 
the needs of the science community. However, the efficient and fast 
implementation of scientific data, such as transfer coefficients in food 
chains, in the planning for future emergencies may call for additional ef-
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forts to critically assess and pool the results from different research 
groups. 

Most applied research and development activities are intended to 
provide direct guidance for the emergency management by national 
authorities. In view of the generally accepted need for further 
international harmonization of the response in the event of widespread 
radioactive contamination, national activities have to be coordinated with 
neighbouring countries. International bodies such as the NEA/OECD, the 
IAEA, the WHO or the European Community have provided the framework 
for international collaboration. 

6.2 Suggestions for Coordination Activities 

Many specific projects mentioned in the answers already involve 
collaboration on the national or international level. From the 96 activities 
listed in the format provided by the Secretariat, the majority involves 2 or 
more national institutions and many of the listed projects are coordinated 
within the framework of international organizations. The formats with 
suggestions for an international cooperation sponsored by the NEA/OECD 
are listed in Annex III. They can be divided into: 

- Biomedical research 
radioprotective drugs (Spain) 

- Behaviour of radionuclides in the environment 
evolution of fallout activity in environmental compartments, 

influence 
of geo-climatic parameters (France) 

transfer factors in terrestrial and aquatic systems (Italy, Japan, 
Finland 

Sweden, Turkey) 
wet and dry deposition (Sweden) 
speciation of radionuclides (Japan) 

- Modelling 
atmospheric (Portugal) 
pathways to man (Japan, Spain) 

- Data bases 
intercomparison and pooling (Italy, Japan, Sweden, Turkey) 
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- Dosimetry/Instrumentatlon 
chromosomal aberrations (Spain) 
intercalibration of detection and monitoring equipment 
(U.K.) 
intervention dosimetry (France) 

- Determination of body burdens by whole body counting (Sweden, 
Turkey, U.K.) 

- Countermeasures 
against contamination in agriculture (France, Japan, Spain, U.K.) 

7. SUMMARY 

The compilation of research and development activities in the 
various fields of radiation protection in OECD Member countries which 
have been undertaken or planned specifically to address open questions 
arising from the Chernobyl reactor accident experience shows a potential 
for international cooperative arrangements and/or coordination between 
national programmes. Both the preliminary review of ttie answers, which 
only cover a part of the relevant activities in OECD Member countries, 
and a computerized literature search indicate that the multidisciplinari+y 
of the research area under consideration will call for special efforts to 
efficiently implement new models and new quantitative findings from the 
different fields of activity to provide an improved basis for emergency 
management and risk assessment. Further improvements could also be 
achieved by efforts to initiate new activities to close gaps in the pro
grammes under way, to enhance international cooperation, and to 
coordinate the evaluation of the results. 

This preliminary review of the answers of 17 Member countries to 
the questionnaire on research and development activities initiated after 
the Chernobyl accident is not sufficient as a basis for a balanced decision 
on those research areas most in need for international cooperation and 
coordination. It may however serve as a guide for the exploration of the 
potential for international cooperative arrangements and/or coordination 
between national programmes by the CRPPH. Even at this preliminary 
stage, several specific activities such as the ones listed in chapter 6.2 are 

- 39 -



proposed to the NEA/OECD by Member countrits. Whole bod/ counting 
and the intercomparison of national data bases on the behaviour of 
radionuclides in the environment did attract most calls for international 
cooperation sponsored by the NEA. 

A comparison of the questions sent out by the Secretariat and the 
answers received clearly indicates that some areas of considerable 
importance to radiation protection and public health are poorly or not at 
all covered by the responses received so far. This holds especially true for 
the section RADIATION PROTECTION IN NUCLEAR PLANTS which 
contained questions such as: Protection of nuclear plant workers in 
emergencies, in clean up operations; Planning work in high radiation 
fields; Robots, remotely controlled vehicles; Methodology of radionuclide 
removal and rlxation. Only two answers were received in this area. 
Although the fundamental design differences between the Chernobyl 
reactor and nuclear power plants in OECD countries will allow no direct 
comparisons of the emergency needs for occupational settings, it may be 
appropriate for the CRPPH to consider the potential for further 
improvements in this field. Such activities are also warranted by the fact 
that probabilistic risk analyses for Western power plants indicate that 
heavy contaminations will be limited to the containment in almost all 
cases. 
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A N N E X I 

QUESTIONNAIRE 

1. PLEASE INDICATE IN WHICH OF THE FOLLOWING MAIN AREAS NEW OR ADDITIONAL 
FUNDING HAS BEEN OR WILL BE GRANTED FOR RESEARCH AND DEVELOPMENT 
PROGRAMMES IN RADIATION PROTECTION AS A CONSEQUENCE OF REQUIREMENTS 
IDEN11FIE0 DURING THE EXPERIENCE OF THE CHERNOBYL ACCIDENT: 

FUNDAMENTAL ASPECTS 

BIOLOGICAL EFFECTS OF IONIZING RADIATION 1 1 

Effects of low levels of ionizing radiation; Biokinetics of radionuclides; 
I_n vitro test systems, etc. 

EPIDEMIOLOGY I 

Feasability studies on direct health detriment assessments for low dose 
ranges, etc. 

RADIOECOLOGY 

Transfer factors in foodchains: Influence of external factors such as 
agricultural practice or climate; Atmospheric dispersion; Wet and dry 
deposition processes; Behaviour of long-lived radionuclides in the surface 
soil, in sediments; Radioactivity speciation (for example hot particles), 
etc. 

DOSIMETRY 

Adaptation of ICRP metabolic models to non-occupational settings (i.e. 
Cs-137 metabolism in children); Microdosimetry; Methodology of shielding 
factor calculations; Development of in situ dosimetry, etc. 

OTHERS 

Please specify by giving key words: 

- 41 -



APPLIED RESEARCH & DEVELOPMENT ACTIVITIES 

RADIATION PROTECTION IN NUCLEAR PLANTS 

Protection of nuclear plant workers in emergencies, in clean up operations; 
Planning work in high radiation fields; Robots, remotly controlled 
vehicules; Methodology of radionuclide removal and fixation, etc. 

DOSIMETRY AND INSTRUMENTATION 

- Instrumentation for high dose rates; Instrument evaluation and quality 
assurance; Iji vivo dosimetry (whole body counting) and biological 
assessments etc. 

RADIONUCLIDES IN THE ENVIRONMENT 

- Environmental monitoring: Evaluation of adequacy of sampling and measurement 
procedures, improvement and standardisation at the national and 
international level of the methods in use, quality assurance on the data; 
Models for environmental pathways to man; Modelling of dispersion, 
deposition, sedimentation, and retention; Assessment of seasonal variations 
in exposure pathways; Decontamination of surface soil; Studies on the 
radiological consequences of contamination of urban areas; Radiochemical 
characterization of fallout activity, etc. 

PUBLIC EXPOSURES / ASSESSMENT OF RADIOLOGICAL CONSEQUENCES 

- Studies on population habits; Food baskets for the average individual and 
critical subpopulations; Effects of food preparation, processing and 
extended storage; Microdosimetry of insoluble particulate radioactivity 
deposited in man; Assessment of radionuclide intake and derived dose: data 
base on food production, distribution and consumption patterns; Verification 
of predictions by whole body and thyroid gland counting; Assessment of dose 
variations and critical subpopulations; Dose savings achieved by compulsory 
restrictions and recommandations; Shielding factors for long-term exposure 
to Cs-137; Estimation of health impact, etc. 

NUCLEAR EMERGENCY MANAGEMENT 

- Oecontamination methods for soil, grounds, buildings; Oose assessments for 
accidental exposures; Methodology for optimization exercices; Large scale 
thyroid blocking by potassium iodide; Chelation therapy to reduce 
radionuclide deposition and retention; Treatment of acute effects such as 
beta burns; bone marrow transplants; Research on the reduction of 
radionuclide uptake by plants; Formulation of intervention levels; 
Communication of information to the media and the public; Means of 
transboundary information exchange; Interference of public perceptions with 
radiological principles, etc. 
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OTHERS 

- Pljase specify by giving key words: 

2. PLEASE LIST, ANO BRIEFLY OESCRIBE ACCORDING TO THE ATTACHED FORMAT ANY 
NEW OR ENHANCED PROGRAMME OF RADIATION PROTECTION RESEARCH OR DEVELOPMENT 
WHICH HAS BEEN UNTERTAKEN OR IS PLANNED IN THE ABOVE MENTIONED AREAS AS A 
CONSEQUENCE OF THE CHERNOBYL ACCIDENT EXPERIENCE. 

For each area of research and/or development, please provide the following 
information: 
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FORMAT 

1 . General subject or brief outline of scope of activity: 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

3. Duration: 

1. Total cost (for .. years): 

5. Total person-years involved: 

6. Institutions involved: 

7. Remarks (in particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

9. Indicate for which of the above projects appropriate forms of international 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

b) for setting up international cooperative projects: 
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A N N E X I I 

DOKDI LITERATURE RESEARCH 

DOKDI 05-10-87 
Database : PTOSIS BIOL 

AU 
TI 
SO 
LG 
YR 
DE 
AB 

Author 
Title 
Source/Journal 
Language 
Year 
Key Words 
Abstract 

Subject : CHERNOBYL 

AU SCHULTEN-R. 
TI THE SAFETY OF NUCLEAR SYSTEMS. 
SO RHEINISCH-WESTFAEL-AKAD-WISS-NAT--ING--WIRTSCHAFTSWISS-VORTR 0 (351). 

1986 (RECD. 19871. 91-96. 
IN AACHEN/JUELICH. 
LG GE. 
YR 86. 
DE CHERNOBYL; USSR; NUCLEAR; ACCIDENT; NUCLEAR; WASTE; DISPOSAL. 

2 
AU CHAMPL1N-R. 
Tl THE ROLE OF BONE MARROW TRANSPLANTATION FOR NUCLEAR ACCIDENTS 

IMPLICATIONS OF THE CHERNOBYL DISASTER. 
SO SEMIN-HEMATOL 24 (3 SUPPL. 2). 1987. 1-4. •' 
IN TRANSPLANT. BIOL. PROGRAM, DIV. HEMATOL./ONCOL., UCLA CENT. HEALTH 

SCI., LOS ANGELES, CA 90024, USA. 
LG EN. 
YR 87. 
DE HUMAN; USSR; GRAFT; REJECTION; NUCLEAR; ACCIDENT. 
BC 86215 HOMINIDAE; 

3 
AU BELLI-M, BERTOCCHI-A, VENUTI-G-C, FRULLANI-S, GARIBALDI-F, GIROLAMI-

B, GRANDOLFO-M, GRISANTI-G, MAZZEI-F, ET-AL. 
Tl THE ENVIRONMENTAL RISK IN POWER PRODUCTION EXPERIMENTAL RESULTS 

CALCULATIONS AND CONSIDERATIONS AFTER CHERNOBYL. 
SO ANN-IST-SUPER-SANITA 23 (2). 1987. I-VI, 177-522. 
LG IT. 
YR 87. 
DE HUMAN; USSR; ITALY; IODINE-131; CESIUM-137; FOOD; TOXICITY; AIR; 

POLLUTION; CARCINOGENESIS; MUTAGENESIS; NUCLEAR; ACCIDENT. 
BC 86215 HOMINIDAE; 

AU CORVISIERO-P, SALVO-C, BOCCACCI-P, RICCO-G, PILOT-A, TACCINI-G, 
SCIELZO-G, CORSO-M, VALERIO-F, BORDO-D. 

Tl RADIOACTIVITY MEASUREMENTS IN NORTHWEST ITALY AFTER FALLOUT FROM THE 
REACTOR ACCIDENT AT CHERNOBYL USSR/. 

SO HEALTH-PHYS 53 (1). 1987. 83-88. 
IN DIPARTIMENTO FISICA ISTITUTO NAZIONALE FISICA NUCLEARE, UNIV. GENOVA, 

VIA DODECANESCO 33, 16146 GENOVA, ITALY. 
LG EN. 
YR 87. 
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5 
AU DAHL-C, GRIMAS-U. 
TI REPORT OF RADIONUCLIDES IN AEDES-COMMUMS PUPAE FROM CENTRAL SWEDEN 

1986. 
SO J-AM-MOSQ-CONTROL-ASSOC 3 (2). 1987. 328-331. 
IN UPPSALA UNIV., DEP. OF ZOOL., SECTION OF ENTOMOL., BOX 561, S-751 22 

UPPSALA, SWEDEN. 
LG EN. 
YR 87. 
DE GROWTH; BIOINDICATOR; RESPIRATION; UPTAKE; EXCRETION; CHERNOBYL; 

FALLOUT. 
BC 75314 DIPTERA; 

6 
AU STRAND-S-E, ERLANDSSON-K, LOWENHJELM-P, WOIGHT-C. 
TI THE UPTAKE OF DIFFERENT RADIONUCLIDES FROM CHERNOBYL USSR ACCIDENT IN 

THE POPULATION OF SOUTHERN SWEDEN. 
SO 34TH ANNUAL MEETING OF THE SOCIETY OF NUCLEAR MEDICINE, TORONTO, 

ONTARIO, CANADA, JUNE 2-5, 1987. J NUCL MED 28 (4 SUPPL.). 1987. 581. 
IN RADIATION PHYSICS DEP., UNIV. LUND, LUND, SWED. 
LG EN. 
YR 87. 
DE ABSTRACT; HUMAN; DOSIMETRY. 
BC 86215 HOMINIDAE; 

7 
AU ANON. 
TI RADIATION UNITS AND TERMS. 
SO NATURW1SS-RUNDSCH 40 (5). 1987. 184-187. 
LG GE. 
YR 87. 
DE HUMAN; CHERNOBYL; ACCIDENT; USSR; FALLOUT; RADIATION; SICKNESS. 
P : 86215 HOMINIDAE; 

8 
AU GALE-R-P. 
TI THE ROLE OF BONE MARROW TRANSPLANTATION FOLLOWING NUCLEAR ACCIDENTS. 
SO BONE-MARROk-TRANSPLANT 2(1). 1987. 1-6. 
IN DEP. MED., DIV. HEMATOL./ONCOL., UCLA SCH. MED., LOS ANGELES, CALIF. 

90024, USA. 
LG EN. 
YR 87. 
DE REVIEW; HUMAN; CHERNOBYL; NUCLEAR; POWER; STATION; ACCIDENT; 

UKRAINIAN; SSR; USSR. 
BC 8G215 HOMINIDAE; 

9 
AU ANON. 
TI MEASURES OF RADIOACTIVITY IN THE ENVIRONMENT AND AN EVALUATION OF THE 

EXPOSURE OF FRENCH POPULATIONS FOLLOWING THE ACCIDENT AT CHERNOBYL 
UKRAINIAN SSR USSR. 

SO RADIOPROTECTION 22 (1). 1987. 29-54. 
LG FR. 
YR 87. 
DE HUMAN; THYROID; FOOD; CHAIN; CARCINOGENESIS; AIR; POLLUTION. 
BC 86215 HOMINIDAE; 

10 
AU EHLING-U-H. 
TI QUANTIFICATION OF THE RADIATION-INDUCED GENETIC RISK. 
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SO STRAHLENTHER-ONKOL 163 (5). 1987. 283-291. 
IN INST. SAEUGETIERGENETIK, GESELLSCHAFT STRAHLEN- UND UMWELTFORSCHUNG, 

NEUHERBERG, D-8042 OBERSCHLEISSHEIM. 
LG GE. 
YR 87. 
DE HUMAN; HIROSHIMA; NAGASAKI; JAPAN; CHERNOBYL; USSR; ANIMAL; MODEL; 

CHEMICAL; MUTAGENS. 
BC 86215 HOMINIDAE; 
AB Associated with technical advances of our civilization is a 

radiation- and chemically-induced increase in the germ cell mutation 
rate in man. This would result in an increase in the frequency of 
genetic diseases and would be detrimental to future generations. It 
is the duty of our generation to keep this risk as low as possible. 
The estimation of the radiation-induced genetic risk of human 
populations is based on the extrapolation of results from animal 
experiments. Radiation-induced mutations are stochastic events. The 
probability of the event depends on the dose; the degree of the 
damage does not. The difference methods to estimate the radiation-
induced genetic risk will be discussed. The accuracy of the predicted 
results will be evaluated by a comparison with the observed incidence 
of dominant mutations in offspring born to radiation exposed 
survivors of the Hiroshima and Nagasaki atomic bombings. These 
methods will be used to predict the genetic damage from the fallout 
of the reactor accident at Chernobyl. For the exposure dose we used 
the upper limits of the mean effective life time equivalent dose from 
the fallout values in the Munich region. According to the direct 
method for the risk estimation we will expect for each 100 to 500 
spontaneous dominant mutations one radiation-induced mutation in the 
first generation. With the indirect method we estimate a ratio of 100 
dominant spontaneous mutations to one radiation-induced dominant 
mutation. The possibilities and the limitations of the different 
methods to estimate the genetic risk will be discussed. The 
discrepancy between the high safety standards for radiation 
protection and the low level of knowledge for the toxicological 
evaluation of chemical mutagens will be emphasized. 

11 
AU RONNEAU-C, CARA-J, APERS-D. 
TI THE DEPOSITION OF RADIONUCLIDES FROM CHERNOBYL TO A FOREST IN 

BELGIUM. 
SO ATMOS-ENVIRON 21 (6). 1987, 1467-1468. 
IN LAB. CHIMIE INORGANIQUE NUCLEAIRE, UNIV. LOUVAIN, CHEMIN DU CYCLOTRON 

2, B-1348 LOUVIAN-LA-NEUVE, BELG. 
LG EN. 
YR 87. 
DE RADIOACTIVE; POLLUTION; RAIN. 
AE In the course of a study performed on traditional pollutants, 

deposition of radionuclides from Chernobyl was observed at a forest 
in E Belgium. The main deposition flux occurred as a consequence of a 
7.4 mm rainfall episode which took place on 4 May. The deposition 
behavior of radionuclides is very similar to the behavior of 
traditional pollutants with the noteworthy exception of radioactive 
caesium which seems to have been absorbed by tree foliage. 

12 
AU HISAMATSU-S, TAKIZAWA-Y, ABE-T. 
TI REDUCTION OF IODINE-131 CONTENT IN LEAFY VEGETABLES AND SEAWEED BY 

COOKING. 
SO J-RALIAT-RES 28 (1). 1987. 135-140. 
IN PEP. PUBLIC HEALTH, AKITA UNIV., SCH. MF.D. , 1-1-1 HONDO, AKITA 010, 
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JPN. 
LG EN. 
Y!< K 7 . 
bi. l-AILNK'bSIELLA-KUROMO; SPINACH; WILD; GRASS; HUMAN; AKITA; CITY; 

JAPAN; CHERNOBYL; USSR; REACTOR; ACCIDENT; FOOD; CONSUMPTION. 
BC 14 300 PHAEOPHYTA; 

25305 GRAMINEAE; 
25795 CHENOPODIACEAE; 
86215 HOMINIDAE; 

AB Decontamination ratios of 1311 were obtained from leafy vegetables 
samples and an edible seaweed sample (Papenfussiella kuromo) after 
cooking. Samples obtained in Akita City (Japan) were contaminated 
with fallout 1311 from the Soviet Chernobyl reactor accident. The 
decontamination ratio of 1311 content in washed spinach samples to 
that in raw materials was 0.83 .+-. 0.21. The ratio of 1311 content 
in leafy vegetables and edible wild grass samples boiled in water to 
that in washed samples was 0.51 .+-. 0.19 on an average. The overall 
decontamination ratio for leafy vegetables was 0.42 .•-. 0.19, while 
the decontamination ratio after cooking was 0.68 for the seaweed 
sample. 

13 
AU GIANI-L, GEBHARDT-H, GUSY-W, HELMERS-H. 
TI BEHAVIOR OF SOME RADIOACTIVE NUCLIDES RELEASED DURING THE CHERNOBYL 

DISASTER IN TYPICAL NORTH GERMAN SOILS. 
SO Z-PFLANZENERNAEHR-BODLNKD 150 (2). 1987. 103-107. 
IN FACHBERECH BIOLOGIE, ABT. BODENKL'NDE, UNIV. OLDENBURG, POSTFACH 2503, 

D-2900 OLDENBURG. 
LG CE. 
YR 87. 
DE CESIUM-134; HUMUS; GLEYSOL; FLUVIS0L. 
AB Initial studies carried out after the Tchernobyl disaster on the 

behavior of radionuclides J-131, Cs-134, Cs-137, Ru-103 and Ru-106 on 
typical north German soils (podzol both rich and poor in humus, 
gleysol and fluvisol) showed that after initial distribution, no 
further shifting of the nuclides took place. Generally, Cs-134 
remained in the upper 4-6 cm of the soils; the same was found for 
Ru-103 in gleysol and podzol rich in humus. In podzol poor in humus 
and fluvisol, Ru-103 was more detectable in deeper soil sections than 
the radionuclide Cs-134. During the period of investigations it was 
found that over 90% Cs-134 was present in the top subsamples of the 
analyzed soils. Over 90% Ru-103 was detectable in the top sub-samples 
of the podzol rich in humans and gleysol, while in the top sub-
samples of the humus-poor podzol and fluvisol, only 7OX or 76% Ru-103 
was discovered. 

14 
AU KAWAMURA-H. 
TI PLUTONIUM AND AMERICIUM CONTAMINATION OF TOURIST PROPERTY AND 

ESTIMATED INHALATION INTAKE OF VISITORS TO KIEV USSR AFTER THE 
CHERNOBYL ACCIDENT. 

SO HEALTH-PHYS 52 (6). 1987. 793-796. 
IN DIV. OF RADIOECOL., NATL. INST. OF RADIOLOGICAL SCI., 3609 ISOZAKI, 

NAKAMINATO, IBARAKI 311-12, JAPAN. 
LG EN. 
YR 87. 
DE HUMAN. 
BC 86215 HOMINIDAE; 

35 
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A N N E X I I I 

SELECTION OF SPECIF IC PROJECTS 

FORMAT 

1. General subject or brief outline of scope of activity: 

TTie Chernobyl signal and cycling of elements: 

grass, dairy cattle 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

3. Duration: 1995 _ 1999 

4. Total cost (for A years): 3 0° 0 0° ° * <68 0 0° " W 

5. Total oerson-vears Involved: 3 

6. Institutions Involved: 

University of Helsinki 

- Department of Animal Husbandry 
- Department of Physics 

7. Remarks (In "articular, explain how has the Chernobyl experience Influenced 
the scope of the activity and committed resources): 

The reason for the study was Chernobyl accident 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored by the NEA/OECP could be suggested: 

a) for coordination of research: 

The Chernobyl signal and Cycling of elements: 
grass, dairy cattle 

b) for setting up International cooperative projects: 

The Chernobyl signal and cycling of elements: 

grass, dairy cattle 
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FORMAT 

1. Genera) subject or brief outline of scope of activity: 

Radioecology 

2. List of specific projects 
(Please state objective and give a *-ief outline of each project): 

THE BEHAVIOR OF TRANSURANIC ELEMENTS ESftCIALLY CURIUM IN ENVIRONMENT 

Pu, Am and Cm have been determined in deposition, precipitation, atmospheric air 
and soil in Finland. In addition the transfer of Pu, Am and Cm from plants to 
reindeer and elk have been studied. The oxidation states of the tranuranic elements 
in natural waters are investigated. 

3. Duration: 1Q.86 _ igss 

4. Total cost (for 2. years): FIM 600.000,-

5. Total person-years involved: A (during the 3 years period) 

6. Institutions involved: 

- Department of Radioehemistry, University of Helsinki 
- Finnish Centre for Radiation and Nuclear Safety 

7. Remarks (in particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

The relatively high concentration of '*' Cm in the fallout from the Chernobyl 
accidont gives an unique opportunity to get information of this transuranic 
element in the environment. 

a. Collaboration with other countries, with or within the framework of 
international organisations: 

Contact with laboratories performing environmental transuranic studies. 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 
Project i s suitable for international cooperation. 

b) for setting up international cooperative projects: 

- 50 -



FORMAT 

1. General subject or brief outline of scope of activity: 

Radioecology 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

DISTRIBUTION OF RADIONUCLIDES BETWEEN WATER, WATER PARTICULATES AND SEDIMENT 
IN THE FINNISH LAKE PKIJANNE 

The transfer of fission nuclides and transuranic elements from water to 
sedimentating material and bottom sediment have been studied. Especially the 
sedimentation processes and contribution of bottom animals to them are explored. 

3. Duration: 1986 - 1989 

4. Total cost (for *. years): FIM 800.000,-

5. Total person-years involved: 6 (for the period pf four years) 

6. Institutions involved: 

- Department of Radiochemistry, University of Helsinki 
Unioninkatu 35, SF-00170 Helsinki 17 

7. Remarks (in particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

The relatively high fallout from the Chernobyl accident at some locations gives 
an unique tracer to get information about behavior of radionuclides in aquatic 
ecosystem in the case of accidental release of radionuclides to environment. 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

The exchange of information at international conferences and workshops. 

9. Indicate for which of the above projects appropriate forms of international 
cooperation sponsored bv the NEA/OECD could be suggested: 

a) for coordination of research: 

b) for setting up international cooperative projects: 
The aquatic behavior of radionuclides released from nuclear reactor accidents 
should be an object of international cooperative oroject. 
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FORMAT 

1. General subject or brief outline of scope of activity: 

Investigation on diffusion and transfer of radioactivity in the 
terrestrial and aquatic environment of a region (Friuli). 
The program aims at establishing relationships among the various 
environmental compartments. 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

Transfer factors from soil to plants and from plants to animal 
products. 

Transfer factors from deposited materials to waterbodies and 
aquatic organism 

3. Duration: 4 "ears 

4. Total cost (for .4 years): 1(T Lit 

5. Total person-years involved: QQ 

6. Institutions Involved: ENEA/DISP, ENEA/PAS, Centro Regionale Sperimenta-
zione Agraria (CRSA) del Friuli-Venezia Giulia, Universities 

7. Remarks (in particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

The Friuli region experienced one of the higher fallout in Italy 
during Chernobyl accident 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

European Communities 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored by the NEA/OECD could be suggested: 

X a) for coordination of research: 

X b) for setting up international cooperative projects: 
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FORMAT 

1. General subject or brief outline of scope of activity: 

Radionuclides in the environment 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

- Modelling of long-range atmospheric transport of radionuclides through Portugal 
in the case of a nuclear accident in the Spanish NPP of Almaraz. 

- Radioecological model concerning tte contamination of river Tejo. 

3. Duration: 3 years 

4. Total cost (for 1. years): 6 x 106 P ESCUDOS 

5. Total person-years involved: . 2 

6. Institutions Involved: 

LNETI/Departamento de Proteccao e Seguranca Radiologlca with the collaboration 
of the Faculdade de Ciencias e Tecnologia/UNL 

7. Remarks (In particular, explain how has the Chernobyl experience Influenced 
the scope of the activity and committed resources): 

Need for the prediction of long-range consequences of nuclear accidents 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

ECC finar.cial support for the second item above and expected technical Spanish 
collaboration for the first one. 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

b) for setting up International cooperative projects: 

Modelling of long-range atmospheric transport 
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FORMAT 

1 . General subject or b r i e f o u t l i n e of scope of a c t i v i t y : 

Biologica l dosimetry 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

Development and implantation in our country of chromosomal 
aberrat ion analysis for dose assessment. 

3. Duration: 1 year 

4. Total cost (for I . years): 6 »° M P t s 

5. Total person-years involved: 2 5 

6. Institutions involved: 

CIEMAT 
UNIVERSIDAD DE ALCALA DE HENARES 

7. Remarks fin particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

After radiat ions accidents , the chromosomal aberrat ion analysis 
plays a very important role in order to plan de adecuate therapy. 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored bv the NEA/OECD could be suggested; 

a) for coordination of research: 

NEA/OECD could coordinate intercomparisons 

b) for setting up International cooperative projects: 
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FORMAT 

1 . General subject or b r i e f o u t l i n e of scope of a c t i v i t y ; 

Improvement of pract ical countermeasures against nuclear 
contamination in the agr icu l tura l environment. 

2. List of specific projects 
(Plaase state objective and give a brief outline of each project): 

I. Collection of information and set t ing up of decontamination. To 
col lect and to elaborate information about contaminated areas in the 
world consequently to nuclear accidents or oti>er a c t i v i t i e s . To set 
up of general decontaminacion schemes and models applicables to 
general scenarios and to some more specific regional conditions. 
I . i . Agro-technical aspect of decontamination 
To col lect information and to do experimental studies about amendments 
of s o i l , di lution of the available radioact iv i ty fraction and selec
tion of crops with high or low so i l - t r ans fe r factor 

3. Duration; 2 or 3 years 

4. Total cost (for 2. years): I : about 200000 ECUS 

5. Total person-vears Involved: I : ' 1,5 

6. Institutions Involved: 
I : CIEMAT (Madrid, SP); CEA (Cadarache, F) ; RNL (Riso, DK) 

I I : RNL (Riso, DK); CIEMAT (Madrid, SP); CEA (Cadarache, F) 

7. Remarks (In particular, explain how has the Chernobyl experience Influenced 
the scope of the activity and committed resources): 

-Not enough at tent ion has been given so far to reclamation of 
big farming areas af ter accidents of th i s type. 

-The health and socio-economical detriment implied. 

8. Collaboration with other countries, with or within the framework of 
International organisations: 

The collaboration between countries is under the framework 
of CCE. 

9. Indicate for which of the above prelects appropriate forms of International 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

NEA/OECD could help CIEMAT in collect ing information 

b) for setting up International cooperative projects: 
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FORMAT 

1. General sublect or brief outline of scope of activity: 

Radioprotectors 
Evaluation of the AM3 a b i l i t y on the haemopoietic p recursors c e l l s 
rad iorecover ing . The AM3 is a drug of po ly sacha r ide /p ro t e in nature 
which modifies the b i o l o g i c a l response . 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

3. Duration; 2 years 

4. Total cost (for 2. years): 12,0 Mpts 

5- Total person-years Involved: 2,0 

6. Institutions Involved: 

CIEMAT 
LABORATORIOS ANDROMACO 

7. Remarks (In particular, explain how has the Chernobyl experience Influenced 
the scope of the activity and committed resources): 

The a v a i l a b i l i t y of drugs which were able of enhancing the 
haemopoietic system recover ing a f t e r r a d i a t i o n would reduce the 
incidence of an accident, l i ke tha t of Chernobyl. 

8. Collaboration with other countries, with or within the framework of 
International organisations: 

9. Indicate for which of the above projects appropriate- forms of international 
cooperation sponsored bv the NEA/OECD could be suggested: 

a) for coordination of research: 

NEA/OECD could coordinate those research p r o j e c t s c a r r i e d out 
with severa l rad iorecover ing drugs. 

b) for setting up International cooperative projects: 
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FORMAT 

1. General subject or brief outline of scope of activity: 

Models and parameters for environmental pathways to man 

List of specific prelects 
(Please state objective and give a brief outline of each project): 

Improvements, adequacy and validation of environmental transfer 
models and parameters for accidental situations (iodine and cesiuir 
radionuclides) and for waste disposal applications (intermediate 
and long lived radionuclides). Sensitivity and uncertainty analysi 
in biospheric models for population dose assessments. Methodology 
development and practical application. 

3. Duration: 2 years 

4. Total cost (for .1 years): 2 0 0 M P t s 

5. Total person-years Involved: 9 

6. Institutions Involved: 

-CIEMAT (PRYMA) 
-Universidad Po l i t £cn i ca de Madrid (Iiscuela Superior Tecnica de 

Ingenieros I n d u s t r i a l e s - C a t e d r a de Tecnologia Nuclear) 

7. RemarrriTn particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

After Chernobyl a c c i d e n t , a modeling group was organized by 
CIEMAT with o b j e t i v e s sketched in paragraph. Predicted r e s u l t s 
for iodine and cesium in severa l scenar ios have been a l ready 
ob ta ined , p a r t i c i p a t i n g in the Biospher ic Model Val ida t ion Study 

8. Collaboration with other countries, with or within the framework of ( B 1 0 M 0 V S ) -
international organisations: 

Several coun t r i e s p a r t i c i p a t i n g in the I n t e r n a t i o n a l Model 
Val ida t ion Study (BIOMOVS) 

9. Indicate for which of the above projects appropriate forms of international 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

NEA/OCDE could coord ina te na t i ona l e f f o r t s and organise 
t echn ica l meetings 

b) for setting up International cooperative projects: 
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FORHAT 

1. General subject or brief outline of scope of activity: 

Radioecology, radionuclides in the environment 
Aquatic 

List of specific projects (more than one project under each heading) 
(Please state objective and give a brief outline of each project): 

a. uptake in aquatic organisms in the Balti: Sea and in a number of lakes 
b. distribution and transport in the Baltic Sea 
c. sedimentation studies 
d. collection of experimental data for model validation 
e. studies of measures to reduce uptake of Cs in fish 
f. data base 

3. Duration: 860501-880630-

4. Total cost (for 2. years): 3,5 MSEK 

5. Total person-years involved: 3 

6. Institutions involved: Studsvik Energiteknik, National Swedish Environment Protec
tion Board (SNV), University of Uppsala, University of Umea, University of Lund. 

7. Remarks (in particular, explain how has the Chernobyl experience Influenced 
the scope of the activity and committed resources): 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

d. (ongoing within the BIOMOVS) 
f. (NKA) 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

b) for setting up international cooperative projects: 
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FORMAT 

1. Seneral subject or brief outline of scope of activity: 

Radioecology, radionuclides in the environment 
Terrestrial 

2. List of specific projects (more than one project under each heading) 
(Please state objective and give a brief outline of each project): 
a. uptake and transport in agricultural food chains, e g grass-milk 
b dose reduction measures in agriculture 
c. the forest ecosystem incl the moose, uptake in vegetation 
d. reindeer ecosystem 
e. transfer coefficients (e g wild berries) 
f. weathering effects (resuspension) 
g. wet and dry deposition 
h. hot spot particles 
i. data base 

3. Duration: 860501-880630-

4. Total cost (for 2. years): *t MSEK 

5. Total person-years involved: 5 

f>. Institutions involved: Studsvik Energiteknik, National Defense Laboratory (POA), 
University of Lund, University of Umea, the Swedish University of Agricultural 
Sciences, University of Gothenburg. 

7. Remarks (in particular, explain how has the Chernobyl experience Influenced 
the scope of the activity and committed resources): 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

i. (NKA) 

9. Indicate for which of the above projects appropriate forms of international 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

b) for setting up international cooperative projects: 

a, e, f, g 
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FORMAT 

1. General subject or brief outline of scope of activity. 

Public exposures and assessment of radiological consequences 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

a. whole body counting 
b. food baskets 
c. activity in thyroid, in lung 
d. Bhielding effects (houses) 

3. Duration: 860601-880630 

4. Total cost (for ?. years): 1,3 MSEK 

5. Total person-years involved: l 

6. Institutions involved: University of Gothenburg, University of Lund, University 
of Umea, National Swedish Food Administration, National Swedish Institute of 
Radiation Protection 

7. Remarks (in particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored bv the NEA/OECD could be suggested: 

a) foi coordination of research: 

b) for setting up International cooperative projects: 
a 
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FORMAT 

1. General subject or brief outline of scope of activity: 

(a) Environmental Monitoring 
lb) Radioecology 
(c; Whole-body Counting 
(d) Public Exposures - Assessment of Radiological Consequences. 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

(a) Developing more effective and less expensive environmental monitoring procedures 
(b) Study of behaviour of long-lived radionuclides, such as Cs-137 and Sr-90 

in the surface soil and sediments 
(c) Study of internal Cs-137 contamination among the Turkish population 
(d) Assessment of radionuclide intake and derived dose; verification of 

predictions by whole-body counting. 

3. Duration: 

4. Total cost (for i. years): 2,000,000 

5. Total person-years involved: 25 

6. Institutions invoked: 

Gekmece Nuclear Research and Training Centre 

7. Remarks (in particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

Radiation monitoring and dose evaluation activities have acquired impetus 
and additional funds were allocated to purchase radioactivity »nd radiation 
measuring instruments. 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

We are open to all kinds of collaboration with other countries -s well as 
with international organisations. 

9. Indicate for which of the above projects appropriate forms of International 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

Assessment of radionuclide intake and derived dose. 

b) for setting up international cooperative projects: 

Study of behaviour of long-lived radionuclides, such as Cs-137 
and Sr-90 in the surfact soil and sediments. 
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FORMAT 

1. General subject or brief outline of scope of activity: 

Wet and dry deposition of Chernobyl fallout. 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

Investigation of the relationship between environmental monitoring data and 
rainfall patterns in the UK during the passage of the Chernobyl plume. 

3. Duration: 18 months 

4. Total cost (for .. years): £20K 

5. Total person-years involved: 1 M*n **»* 

6- Institutions involved: The National Radiological Protection Board 
The Heterological Office 

7. Remarks (in particular, explain how has the Chernobyl experience Influenced 
the scope of the activity and committed resources): 

It was the initiator 

6. Collaboration with other countries, with or within the framework of 
international organisations: 

No direct collaboration 

9. Indicate for which of the above projects appropriate forms of international 
cooperation sponsored bv the NEA/OECD could be suggested: 

a) for coordination of research: The work is nearing completion 

b) for setting up international cooperative projects: The results could be 
compared internationally. 
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FORMAT 

1 . General subject or brief outline of scope of ac t iv i ty : 

Advice on the design and i n s t a l l a t i o n of incident detection and monitoring 
equipment. 

2. List of specific projects 
(Please state objective and give a brief outline of each project}: 

1. Preparation of instrument spec i f i ca t ions for detect ion and monitoring 
devices . 

2. Advice on the interpretat ion of r e s u l t s . 

3. Integration into a national network with automatic alarms. 

3. Duration: 2 years 

4. Total cost (for . . years): UOK 

5. Total person-years Involved: 1 Man Year 

6 . I n s t i t u t i o n s Involved: National Radiological Protect ion Board 
Department of Environment 

Remarks ( in particular, explain how has the Chernobyl experience influenced 
the scope of the act iv i ty and committed resources): 

It was the prime i n i t i a t o r 

8. Collaboration with other countries, with or within the framework of 
in ternat ional organisat ions: 

No direct col laboration 

9. Indicate for which of the above projects approp-1ate forms of international 
cooperation sponsored by the NEA/OECO could be suggested: 

a) for coordination of research: » 

) There i s a need fo r 
) in te rcompar ison and 

b) f c set t ing up in ternat ional cooperative p ro jec ts : ) i n t e r c 3 l i b r a t i o n 
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1 . General subject or b r i e f out l ine of scope of a c t i v i t y : 

Determination of radiocaesium levels in humans resu l t ing from the 
Chernobyl accident . 

2 . L is t of speci f ic pro jects 
(Please s ta te ob jec t ive and give a br ie f ou t l ine of each p r o j e c t ) : 

2.1 Repeat measurement o f 3 Cs and ' ^ C s a c t i v i t i e s in a group o f 30 typical 
adults resident In centra l southern England. 

2.2 Assessment of radiocaesium intakes from measured whole-body a c t i v i t i e s and 
published retent ion funct ions. Comoarison wi th measured levels In foodstuf fs . 

2.3 Compilation of a l l a v a i l a b l e UK data on oost-Chernobyl radiocaesiun) levels 
in humans. To obtain an overview of levels and hence doses In UK population; 
to evaluate intersubject v a r i a t i o n and temporal changes in d i f f e r e n t areas. 

3. Duration: Two years (minimum) 

4 . Total cost ( f o r . . y e a r s ) : £40k 

5. Total person-years involved: 1.0 

6. Ins t i tu t ions involved: Projects 2.1 and 2 . 2 . NRPB only . Project 2.3 
potent ia l ly a l l i n s t i t u t i o n s in UK that have measured radiocaesium levels 
in people. 

7. Remarks ( in p a r t i c u l a r , explain how has the Chernobyl experience influenced 
the scope of the a c t i v i t y and committed resources): T n e wor|< w a s undertaken 
purely in response to the s i t u a t i o n created by Chernobyl. Resources were 
diverted from other projects in the same general area, i . e . evaluation of 
intakes of radionucl ides. 

8. Collanoration with other countr ies, with or w i th in the framework of 
in ternat ional organisat ions: I t is intended that the measurements (2 .1 ) and 
the results of the compilat ion (2 .3 ) be made ava i lab le to the CEC for 
inclusion in a data bank of measurements of human rad ioac t i v i t y in a l l CEC 
co jn t r i es . 

9. Indicate for which of the above projects a o c o r i a t e forms of internat ional 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

b) for se t t ing up i n t e r n a t i o n a l cooperative pro jects: The compilation could 
be extended to include data from other countr ies . Compilation of data would 
be conducted most e f f e c t i v e l y i f the reports of measurements are standardised 
so far as possible. 
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FORMAT 

1. General subject or brief outline of scope of activity: 

Animal studies. 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

a) Effects of husbandry Methods on uptake of caesiua by sheep 
b) Post-Chernobyl transfer studies on sheep and cattle 
c) Live-Bonitoring of sheep In high deposition areas 
d) Removal of caesium from sheep by chelating agents in the font of 

capsular feed 

3. Duration: 

i YEAR 

4. Total c;st (for .. years): 
£149.5K 

5. Total person-years Involved: 

6. Institutions Involved: 

Institute of Terrestrial Ecology; National Radiological Protection Board; 
Miniotry of Agriculture, Fisheries and Food 

7. Remarks (In particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

(as for "soil/vegetation surveys") 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

9. Indicate for which of the above projects appropriate forms of international 
cooperation sponsored by the NEA/OECD could be suggested: 

a) for coordination of research: 

a 

b) for setting up international cooperative projects: 

b, c 
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FORMAT 

1. General subject or brief outline of scope of activity: 

Decontamination of grazing land using organic matter and mineral treatments 

2. List of specific projects 
(Please state objective and give a brief outline of each project): 

a) Effect of organic matter on CB 13*1 and Ca 137 uptake by vegetation in low
land pasture 

b) Effects of mineral elements on reducing eaeslua uptake and distribution in 
upland pastures 

c) Bentonlte dressing of high fells 

3. Duration: 
1 YEAR 

4. Total cost (for .. years): 
£102.5K 

5. Total person-years involved: 

6. Institutions Involved: 

AERE, Harwell; Associated Nuclear Services; Institute of Terrestrial Ecology 

7. Remarks (in particular, explain how has the Chernobyl experience influenced 
the scope of the activity and committed resources): 

The studies can utilise contamination of a range of natural environments 
and the effects of realistic agricultural practices 

8. Collaboration with other countries, with or within the framework of 
international organisations: 

9. Indicate for which of the above projects appropriate forms of international 
cooperation sponsored bv the NEA/OECD could be suggested: 

a) for coordination of research: 

a, b 

b) for setting up International cooperative projects: 
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General subject or brief outline of scope of activity: 

Studies on the parameters for radiological assessment models. 

1) Speciation and characterization of radionuclides and their stable isotopes in 
coastal waters. 

2) Determination of concentration factors of radionuclides in different chemical 
forms by the species of marine biota. 

List of specific projects 
(Please state objective and give a brief outline of each project): 

1) Clarification of environmental factors affecting the transfer coefficients of 
radionuclides through the coastal ecosystems. PIXE and ICP-MS methods are 
applied for trace analysis of stable elements in different existing states. 

2) Verification of the most appropriate concentration factors to be applied for 
site-specific environmental assessment. Species-specific accumulation of 
different form of radioiodine and other radionuclides by marine organisms is 
examined by radioisotope tracer experiments. 

Duration: 1988-1992 

Total cost (for 5 years): * 250,000,000 

Total person-years involved: 10 persons/5 years 

Institutions involved: 

National Institute of Radiological Sciences 
National Laboratory for High Energy Physics 
Cyclotron Radioisotope Center, Tohoku University 

Remarks (in particular, explain hov has the Chernobyl experience influenced the 
scope of the activity and co—itted resources): 

The existing marine radio ecological research works have been and will be 
reinforced vith the special emphasis focused on more practical assessment for the 
impacts of acute or chronic releases of radionuclides from nuclear facilities. 

Collaboration vith other countries, with or vithin the framework of international 
organisations: 

Cooperative research works vith the scientists from Asian countries on the 
standard level of radioactivity in polluted marine food will be successfully 
organized vithin the framework of International Atomic Energy Agency. 

Indicate for vhlch of the above projects appropriate forms of International 
cooperation sponsored by the NEA/OECD could be suggested: 

a) Por coordination of research: 
Characterization of long-lived radionuclides and their stable isotopes in the 
aquatic environments. 

b) For setting up international cooperative projects: 
Determination of the most appropriate concentration factors for the practical 
applications. 
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General subject or brief outline of scope of activity: 

Measurements of radionuclides in man and related materials for estimating 
internal exposure in large nuclear accidents. 

List of specific projects 
(Please state objective and give a brief outline of each project): 

To estimate or verify estimates of dose commitments from 1-131 and other 
beta-emitting nuclides, some methods are being examined in determining these 
nuclides in the human excreta (i.e. urine), relevant foods as well as in vivo 
measuring 1-131 in the thyroid gland. 

To obtain estimates of intakes of alpha emitting nuclides by inhalation in an 
accident of nuclear facilities, feasibility is being studied of a method for 
determining transuranium elements (i.e. Pu-239/240 and Am-241) in the urine and 
some environmental samples. 

Adaptation of ICRP models to members of the public to obtain estimates of intakes 
and effective dose equivalent commitments is to be studied vith special reference 
to Japanese children and adults. 

Duration; 2 or 3 years (tentative) 

Total cost; US$ 4,000 (roughly estimated) for the first year, excluding 
labor 

Total person-years involved; 1.0 person-year for the first year. 

Institutions involved; 

Section for Internal Dosimetry due to Radionuclides in Man 
Division of Radioecology, Nakaminato 
National Institute of Radiological Sciences 

Remarks (in particular, explain hov has the Chernobyl experience influenced the 
scope of the activity and committed resources): 

The time and labor needed in the measurement of urinary 1-131 activities 
experienced during a month suggested the need for more rapid, yet sensitive 
method. For Sr-90, there is a larger problem. The 10 day experience in 
determining Pu and Am in a certain sample suggests limited usefulness of an 
ordinary analytical method to help one to estimate inhalation exposures. 

Collaboration with other countries, vith or vithin the framework of international 
organisations; 

These measurements and estimates were submitted to ICRP and UNSCEAR via members 
of the relevant committees. 

Indicate for vhich of the above projects appropriate forms of international 
cooperation sponsored by the NEA/OECD could be suggested; 

a) For coordination of research: 

b) For setting up international coopeiative projects: 
Assessment of activities and dose equivalent commitments of radionuclides 
released by nuclear accidents in relation to members of the public. 



FORMAT 

General subject or brief outline of scope of activity; 

Research for environmental radioactivity. 

List of specific projects 
(Please state objective and giva a brief outline of each project): 

a) A study on the behavior of tritium in the environment. The levels of 
the tritium concentrations in the atmosphere, rain water, tap water and 
river water arc examined. 

b) Studies on the distribution of background radionuclides in soil and the 
correlation between the radiation exposure rate (using TLC) and the 
concentration of background radionuclides in soil in Osaka Prefecture. 

Duration; 
a) May 1986-Karch 1989. 
b) August 1986-March 1990. 

Total cost; 
a) ¥ 2000,000 for three years. 
b) ¥ 1000,000 for four years. 

Total person-years involved; 
a) 9 persons-three years. 
b) 12 persons-four years. 

Institutions involved; 

The Japan Health Physics Society 
The Japan Radiation Research Society 
Radiation Center of Osaka Prefecture 

Remarks (in particular, explain how has the Chernobyl experience 
influenced the scope of the activity and comltted resources); 

The research a) is supported by scientific research from the ministry 
research. The detection limits of tritium in the environment were 
confirmed in the problems arising from the accident. It is confirmed in 
the research b) that knowledge of the concentrations of natural radio
nuclides in soil is of fundamental importance in understanding the 
contamination levels of soil from an accident. 

Collaboration with other countries, vith or within the framework of 
international organisations; 

Indicate for which of the above projects appropriate forms of 
international cooperation sponsored by the NEA/OECD could be suggested; 

a) For coordination of research; 
a), b) 

b) For setting up international cooperative projects; 
a), b) 
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General subject or brief outline of scope of activity; 

Research on the transfer and accumulation of radionuclides is done to 
derive parameters related to the estimation of environmental impact due to 
the releases of radionuclides. 

List of specific projects 
(Please state objective and give a brief outline of each project): 

1) Monitoring of the major radionuclides in the terrestrial and marine 
environment. 

2) Development of analytical method. 

3) Derivation of the transfer and accumulation parameters from the results 
of the monitoring. 

4) To test the accuracy of the predictions of environmental assessment 
models. 

5) To validate site specific assessment models and parameters. 

Duration: 1986-1991 (5 years) 

Total cost (for years): 1 million yen for 1986 

Total person-years involved: Approx. 5 persons/year 

Institutions involved; 

Power Reactor and Nuclear Fuel Development Corporation 

Remarks (in particular, explain hov has the Chernobyl experience 
influenced the scope of the activity and committed resources); 

After the accident at Chernobyl, validation of the environmental assess
ment models and parameters becomes more important. 

Collaboration vith other countries, vith or vithln the fraaevork of 
international organisations: 

Possible. 

Indicate for vhich of the above projects appropriate forms of 
international cooperation sponsored by the NEA/OECD could be suggested: 

a) For coordination of research: 
1) and 2) 

b) For setting up international cooperative projects: 
3) and U) 
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General subject or brief outline of scope of activity; 

Horizontal and vertical distribution of radioactive materials vhich are 
added instantaneously to the environment. 

List of specific projects 
(Please state objective and give a brief outline of each project): 

1) Distribution of gaseous and particulate radionuclides. Kr-85, Sr-90 
and Cs-137 in the air over the Pacific. 

2) Vertical distribution of radionuclides in the western North Pacific 
water. Cs-134 and 137 distributions in the ocean water. 

Duration: 1982 and 1983 

Total cost (for years): about 60,000 $/year 

Total person-years involved: 4 persons/year 

Institutions involved: 

Geochemical Laboratory 
Meteorological Research Institute Tsukuba Science City, Japan 

Remarks (in particular, explain how has the Chernobyl experience 
influenced the scope of the activity and committed resources): 

Not any 

Collaboration with other countries, with or within the framework of 
international organisations: 

Information exchanges vith IAEA, Canada, United Kingdom and Sweden. 

Indicate for which of the above projects appropriate forms of 
international cooperation sponsored by the HEA/OECD could be suggested: 

a) For coordination of research: 
To organize a study conference of Chernobyl fallout and issue a 
critically reviewed analytical data. 

b) For setting up international cooperative projects: 
Global soil sampling program tor Cs-134/137 fallout. 
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General subject or brief outline of scope of activity: 

Dosimetry and Instrumentation: Intervention dosimetry. 

List of specific projects 
(Please state objective and give a brief outline of each project): 

Study and development of an individual dosimetry system whose indications, 
in terms of doses and dose rates, are remotely transmitted by radio to a 
central control point. 

Duration: 3 years 

Total cost (for 3 years): 1,5 MF 

Total person-years involved: 3 man-years 

Institutions involved: 

CEA-IPSN-DPT (Commissariat a l'Energie Atomique, Institut de protection et 
de Surete Nucleaire, Departement de Protection) 
CEA-IRDI-DEIN (Commisariat a l'Energie Atomique, Institut de Recherche 
Technologique et de Developpement Industriel, Departement d'Electronique 
et d'Instrumentation Nucleaire) 

Remarks (in particular, explain how has the Chernobyl experience 
influenced the scope of the activity and committed resources): 

In case of intervention in a highly radioactive environment, it is 
necessary to measure remotely and in real time the doses received by the 
intervention personnel in order to avoid overexposures. 

Collaboration with other countries, with or within the fraaevork of 
international organisations: 

Indicate for which of the above projects appropriate forms of 
international cooperation sponsored by the NEA/OECD could be suggested: 

a) For coordination of research: 

b) For setting up international cooperative projects: 
This programme may be the object of an international cooperation. 

/ 
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General subject or brief outline of scope of activity; 

Radioecology: Studies on Chernobyl fallout. 

List of specific projects 
(Please state objective and give a brief outline of each project): 

- Study of the radioactive fallout of the Chernobyl accident in different 
environmental compartments (natural and cultivated soils, agriculture, 
river and drinking waters, etc.). 

- Study of soil-plant transfer factors in different regions of France, in 
particular Var basin, Corsica, Alsace-Lorraine, and evaluation of the 
influence of geo-clinatic parameters on cesium recycling. 

Duration; 5 years 

Total cost (for 5 years): 5 MF 

Total person-years involved; 10 man-years 

Institutions involved; 

CEA-IPSN-DERS-SERE (Commissariat a l'Energie Atomique, Institut de 
protection et de Surete Nucleaire, Departement d'Etudes et de Recherches 
en Securite, Service d'Etudes et Recherches sur l'Environnement) 

Remarks (in particular, explain hov has the Chernobyl experience 
influenced the scope of the activity and co—itted resources): 

The study of the fallout of cesium 134 and 137 in the physico-chemical 
forms in which they appear in a nuclear accident should allow a better 
understanding of the transfer mechanisms and their time evolution and an 
improved interpretation of existing models and measurements. 

Collaboration vith other countries, vith or within the framework of 
international organisations; 

Indicate for vhich of the above projects appropriate torus of 
international cooperation sponsored by the NEA/OKCP could be suggested; 

a) For coordination of research: 
International cooperation based on exchange of experiences. 

b) For setting up international cooperative projects: 
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General subject jr brief outline of scope of activity; 

Radioecology: Agricultural and food processing technologies. 

List of specific projects 
(Please state objective and give a brief outline of each project): 

Study of agricultural and food processing technologies permitting to 
decrease the level of radioactivity of agricultural products contaminated 
after a nuclear accident. 

Duration: 4 years 

Total cost (for 4 years): 2 MF 

Total person-years involved: 4 man-years 

Institutions involved: 

CEA-IPSN-DERS-SERE (Commissariat a l'Energie Atomique, Institut de 
protection et de Surete Nucleaire, Departement d'Etudes et de Recherches 
en Securite, Service d'Etudes et Recherches sur l'Environnement) 

Remarks (in particular, explain how has the Chernobyl experience 
influenced the scope of the activity and committed resources): 

This accident has drawn attention to the economical impact associated with 
the contamination of agricultural products by the radioactive releases. 
In order to decrease this impact, appropriate agricultural and food 
processing techniques can allow the transformation and commercialisation 
of those products whose contamination level is decreased below the adopted 
intervention levels. 

Collaboration with other countries, with or within the frawework of 
international organisations: 

Indicate for which of the above projects appropriate forms of 
international cooperation sponsored by the NEA/OECD could be suggested: 

a) For coordination of research: 

b) For setting up international cooperative projects: 
This programme could be the object of an international cooperation. 
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