
STRATEGIES AND GUIDANCE FOR ESTABLISHING A PRACTICAL

RADIOLOGICAL PROTECTION CULTURE IN EUROPE IN CASE OF LONG TERM

RADIOACTIVE CONTAMINATION AFTER NUCLEAR ACCIDENT

MINUTES OR THE FIRST SAGE COORDINATION MEETING

PINSK- BELARUS, 26-27 JUNE 2003

_______

Participants

SAGE Partners

• BB RIR (Brest Branch of Research Institute of Radiology, Belarus):

Alexander SUDAS, Ludmilla ZHUKOVSKAYA

• BELRAD (Radiation Safety Institute, Belarus):

Vassili NESTERENKO, Alexeï NESTERENKO

• CEPN (Nuclear Protection Evaluation Centre, France):

Jacques LOCHARD, Pascal CROÜAIL

• GSF (Radiological Protection Institute, Germany):

Irene FIEDLER

• NRPB (National Radiological Protection Board, United Kingdom):

Anne NISBET

Guests

• Catherine LUCCIONI (Radiological Protection and Safety Institute, IRSN, France)

• Alik RUSETSKII, Alexander ZAITSEV (Brest Branch of Research Institute of Radiology,

Belarus)

Translation made by Alla Detsik, Nina Philiponenko, Tamara Niesterovich,  Vladislav Shiriaev,

Summary: The first day of the meeting was devoted to the state of advancement of Work

Packages 2 and 3. The discussions allowed finalising the table of contents of the various

reports under preparation for these two packages. A visit of the various laboratories of the

Pinsk Institute was organised by Alexandre Sudas and Alik Rusetski his deputy director. During

the second day the Belarus Stakeholder panel  joined the meeting and took part to the

discussions related to the state of development of Work Packages 4 and 5.



Contract n°FIKR-CT2002-00205 SAGE – 2nd Meeting Minutes 2/15

1. Introduction and agenda of the meeting

A. Sudas, Director of BB-RIR, welcomed the participants in the new facilities of the Pinsk institute

of radiology.

J. Lochard presented the agenda of the meeting:

26 July am - WP3: State of advancement and presentations by BB-RIR and BELRAD; plan for

the future works

26 July pm - WP2: presentations by GSF, NRPB and CEPN; plan for the future works

- Presentation and use of the SAGE web site

27 July am - WP4: plan for the development of the system of operational dosimetry in Western

Europe; involvement of Belarussian stakeholders in the elaboration of the handbook.

27 July pm - WP5: constitution of the stakeholders groups in France, Germany and the UK

All participants agreed on the agenda.

2. Working Packages: advancement of the SAGE project

2.1. WP3: Feedback Experience in Belarus, including ETHOS

Alexander Sudas presented the chronological history of the measurement systems implemented

after the Chernobyl accident in Belarus. He focussed especially his presentation on the emergency

phase (the first months after the accident). He also mentioned that the long-term strategies and

countermeasures (decontamination, restrictions for landscape uses, limits for foodstuffs and edible

products for animals) developed by the authorities have been mainly sized - and re-sized several

times - on the basis of the surface  contamination zoning (measurements made with helicopters).

Vassili Nesterenko, Director of BELRAD, described the evolution of the countermeasures taken in

Belarus to reduce the exposure of public. He gave precise examples of problems which led to

difficulties in the effective management of the situation in a long-term perspective: iodine tablets

were distributed too late, some people were relocated in more contaminated areas than those where

they lived before, contradictory countermeasures have been undertaken (for example, the

consumption of grain was forbidden for the human but the use was authorized for distilling alcohol

and feeding the animals which led to meat contamination).

V. Nesterenko gave the background information about the creation of the BELRAD institute. He

reminded the political context and the role that have been given to the institute by the Russian and
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Belarussian authorities. He presented the works and the evolution of his institute since 1990.

Finally, V. Nesterenko established a review of the health situation of children in the Chechersk and

Gomel districts. To illustrate that, he presented several maps of measurements of children whole

body contaminations made by BELRAD in various villages of Belarus. V. Nesterenko explained

that the protective measures, which are now implemented in Belarus, are mainly decided from a

rough dose assessment1 instead of being based on the individual contamination measurements and

health considerations. This “administrative” approach leads inevitably to contradictory, ineffective

and inequitable medical measures, which are incomprehensible for the population living for years

in contaminated territories.

 After Mr Nesterenko’s presentation, all SAGE partners discussed about key conditions to manage

effectively a post-accidental situation and they highlighted:

- the need to open the system of control and measurement to other people than physicians,

- the importance of involving school teachers in such a decentralized approach,

- the inefficiency of having a system, which would consider individual dose information as

confidential data,

- the great importance of the involvement of non-governmental organisations in monitoring

foodstuff and people contaminations, to be done in parallel with the governmental bodies

(pluralistic approach).

Remark: Since the meeting, Mr. V. Nesterenko’s speech has been sent to CEPN and the document2

has been put on the SAGE website in the restricted « Partner area ». As a conclusion, this

document includes recommendations to western countries, which would be included in the WP3

report.

All participants have approved the following summary and content for the WP3 report:

§1.  On the post-accidental management of the situation during the emergency phase; this chapter

written by BB-RIR and BELRAD will present:

- the relocation criteria and actions that have been undertaken,

-  the means of safeguard of the water ressources,

- the principle of the contamination mapping…

                                                  
1 If individual annual doses are assessed lower than 0.1 mSv/year excluding background, villages are declared

as non-contaminated areas.

2 Belarussian Experience in the Field of Radiation Monitoring and Radiation Protection of Population and
Role of Governmental and Non-Govermental Structures in Solving these Problems, Professor V.B.
Nesterenko, expert-ecologist A.V. Nesterenko, Institute of radiation Safety, BELRAD“
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This chapter must be quite short because the SAGE project is not focussing on the “crisis

phase” but on the long-term post-accidental management.

§2. On the official measurement system which have been implemented by authorities; this chapter

written by BB-RIR with BELRAD together could present in details:

- the installation and operation of the official epidemiologic centres in Belarus,

-  the installation of the local centres of radiological control of foodstuff (LCRCs) (By

whom? When? How? Where?), , …

§3. On the « story » of BELRAD; this chapter to be written by BELRAD should include:

- a presentation of the genesis of the institute (political aspects not being eluded),  

- the conceptual evolution and adaptation of the system of measurements describing needs

and means,

-  the use of mobile Whole Body Counters to measure the contamination of people and

especially children,

-  lacks and defaults of the official (for example, it will show that the respect of averaged

limits is not a guarantee of a well-managed situation, and it will emphasize the interest to

have a precautionary attitude because of the existing uncertainties; it will explain that a

pluralistic system of measurements operated by NGOs is a key factor for making people

confident…).

§4. On the ETHOS project; this chapter to be written by BB-RIR will express the Belarussian

viewpoints on the ETHOS project and will point out the advantages of implementing an operational

system of dose and contamination measurements, but it will also show the limits of the experience

and the need to adopt a broader perspective (example: the fact that the medical dimension was not

included in the ETHOS project, as underlined by V. Nesterenko).

§5. On the present situation; this chapter to be written by BB-RIR and BELRAD will comment:

- what has changed since 2/3 years,

- new regulations concerning the management of contaminated territories,

- the training and implication of people,

- the available or missing means, …

§6. Lessons Learnt: this chapter will contain the Belarussian recommendations to the Western

European countries as far as the preparation of a post-accidental situation is concerned.

All these chapters must refer to the different Belarusian documents/reports that have been officially

used during the last 17 years.
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 Actions:

-BB-RIR : Mr Sudas’ presentation must be translated in English as soon as possible.A draft version

of the WP3 report will be written (BB-RIR and BELRAD together in a unique document) before

the end of October (to be circulated between SAGE partners for comments before the next

coordination meeting). Before to be issued as a final version, the WP3 report will be discussed by

the group of Belarussian stakeholders (see further) at the end of this year

- BELRAD:  Mr Nesterenko will provide BB-RIR with some of these maps to be put in the WP3

report.

- All partners: Comments on the document are expected before the end of September.

2.2. WP2: Review of Infrastructures in France, Germany, and the United Kingdom

Irene Fiedler presented the German laws and regulations dealing with radiological protection in a

post-accidental situation, as well as the programme of environmental surveillance both at the state

and Länder levels, and the educational structures in radiation protection that exist in Germany (see

transparencies in Annex 1).

She mentioned that it would be probably difficult for GSF to make a complete inventory of the

available measurement equipments in Germany.

Anne Nisbet presented also the legal framework, the responsibilities towards people, food and

environmental monitoring after an accident and a table of the type of the available equipments in

the UK (nuclear operators, hospitals, local and national authorities…). She also mentioned that it

would be probably difficult for NRPB to make a quantitative inventory of these equipments. Anne

Nisbet gave also a list of the existing training courses in radiation protection for professionals:

several relevant courses for radiation emergencies are given by NRPB. The Emergency Planning

College (Civil Contingencies Secretariat of Cabinet Office) has also recently created a course on

« managing the health consequences of exceptional biological hazards, including radiation » for

public health physicians, accident and emergency doctors, primary care doctors, EHO, and

emergency planners.

Pascal Croüail distributed the French WP2 draft report to all participants for comments. The report

contains five main chapters: the French regulatory framework, the organisation during the crisis

phase after a radiological accident in France, some feedback experience and lessons learnt from

nuclear accident simulations, and the different available equipments for whole body contamination
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and contamination of foodstuff control (illustrated with maps). The legislative framework will be

finalised this summer with representatives of the French radiation protection authorities (DGSNR).

The following table of contents has been proposed and adopted for the WP2 reports:

§1. Regulatory framework

§2. Existing organisation (during the emergency phase, and for the long-term if it exists); this

chapter will also include the available equipments (qualitative or quantitative analyses)

§3. Training of professionals (especially in the medical sector)

Actions:

- NRPB:  to provide the detailed information about the course organised by the Emergency

Planning College on managing the health consequences of exceptional biological hazards (See

transparencies in Annex 2).

- CEPN: to complete its report with  a chapter on the training in RP for medical professionals will.

- CEPN and NRPB: to send ASAP their contributions to GSF in the above format before the end

of September.

- GSF: to make a compilation and write a short synthesis as a conclusion. In this conclusion, the

feedback from former exercises (drills) will be used, as well as the recommendations taken from

the Belarussian experience (WP3 report). A first draft of the report would be available at mid-

October 2003.

2.3. WP4: Handbook on Practical Radiation Protection Culture

The Belarus Stakeholder Panel met for the first time in Pinsk at the occasion of this second SAGE

coordination meeting. All members of this panel are professionals (they are about ten people:

physicians, nurses, dosimetrists and teachers) who have been actively involved in running the

operational dosimetry system put in place in the Stolyn district in the framework of the ETHOS

project from 1996 to 2001. One of the objectives of this joint meeting was to discuss with the local

professionals what could be their contribution in the development of WP4 and WP5.
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Jacques Lochard presented the CEPN's proposal for the handbook content and structure. The

handbook will describe in details the operational radiological protection system based on the

measurements of ambient dose rates, food contamination and individual doses. It will identify the

key actors (families, dosimetrists, medical doctors, and a coordinating structure) and their

respective role in running the whole system. Equipments and training requirements will be also

addressed in the handbook as well as the way to inform population (e.g. individual results sheets

and leaflet) and to help them in understanding the radiological situation. An important place will be

devoted to explain how such a system can efficiently operate thanks to a co-ordination between all

involved stakeholders. Technical sheets will complete the handbook. (See transparencies in

Annex 3).

A draft version of the handbook will be send by CEPN to other partners at the end of September. It

will be discussed with the French stakeholders group on 20, October 2003 (second French

stakeholders group meeting).

The Belarussian panel’s members expressed their views on several aspects they consider important

to ensure the effectiveness of a system of operational radiometry fitting the needs of the local

population and professionals living in a contaminated environment. Among them, the need to have

different sources of information concerning the radiological quality of foodstuffs and individuals

doses (pluralism) has been particularly emphasised as a factor to enhance social trust. The

importance of maintaining a full openness on the data related to individual doses has also been

pointed out by the Panels members as a key factor to get the full commitment of all concerned

parties, especially families, in the search for improving the radiological situation.

Raïssa Misiura (Chief paediatrician of the Stolyn regional hospital) proposed also a structure for a

more general handbook:

- General understanding of the radiation safety (with illustrations)

- Radiological effects (with examples from the Chernobyl accident)

- Organisation of the system of an operational dosimetry

- Interpretation of measurements (with tables and figures)

-  Practical recommendations to the public at the different levels of concern (individual,

family, school, village councils and local authorities, mothers, medical doctors…)

- 

- Advising medical professionals in their relation with patients (to help them in adapting the

dialogue with the level of contamination of people

- Regulatory framework
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She said that there was no « universal » handbook and that it would be very useful to adapt its

content according to the targeted lecturer (teachers, people under training and other people…):

from her point of view, the handbook cannot be the same for medical doctors, nurses, dosimetrists

or other professionals. Svetlana Kulik (nurse at the Terebejov kindergarten) said that the handbook

must avoid technical or scientific terms; it must be understandable by everybody. Several

participants emphasised the importance  of including as much as possible graphs and figures in the

handbook to illustrate the overall purpose. They also said that it would be very useful to have

accompanying leaflets summarizing briefly the key points of the handbook for distribution to

particular segments of the population as for example young mothers.

Jacques Lochard pointed out the originality of the approach adopted in the SAGE project which

include the direct experience of those who are day-to –day involved in the management of the post-

Chernobyl situation. This certainly will enhance the quality of the Handbook to be prepared for the

Western European countries and hopefully have an influence on the development of adequate

organisational, educational and regulatory frameworks in these countries.

It has been decided that the Belarussian stakeholders group (plus BB-RIR, BELRAD, and the

Chernobyl Committee) will meet at least twice during the next twelve months to discuss and make

their criticisms on the content of the preliminary versions of the handbook prepared by the SAGE

partners. The Belarussian stakeholder group  will be invited again at the 4th SAGE Coordination

Meeting planned to be held again in Pinsk in Summer 2004.

Action BB-RIR : to organise thes two  meetings with the Belarus stakeholder group.

2.4. WP5: Running of Western Europe Stakeholder Panels

Anne Nisbet and Jacques Lochard presented the membership of the UK and French Stakeholder

Panels as well as their programme of work for the next months.

The first meeting of the French "stakeholder panel" was held on June 19, 2003 at the Conservatoire

National des Arts et Métiers, Paris. The objective of the meeting was to provide the group with

relevant background information on the ETHOS project, the aims of the SAGE project and to

discuss the expected role of the panel and the rules of operating. The meeting allowed to finalise

the panel membership, its protocol and its planning. The next meeting will take place on October

20, 2003 in Paris.

Two other meeting (Spring 2004 and Autumn 2004) will be organised before the final seminar.
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For the UK, Anne presented the WP5 action plan (see Table 1). A first sub-group meeting is

scheduled in July.

Table 1. WP5 Action Plan – NRPB contribution

Several members of the Belarus Panel expressed their wish to establish direct contacts in the future

with the Western European Panel members and to have the pleasure to welcome them in the Stolyn

district.

Actions:

- NRPB and CEPN : Short reports on what has been said during the French and UK stakeholders

panels should be prepared by CEPN and NRPB before the next coordination meeting.
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- GSF : In Germany, it seemed to be more difficult to constitute the stakeholders panel. Irene

Fiedler will try to have a first list next autumn. Jacques Lochard proposed his help on that task.

2.5. SAGE website (http://www.ec-sage.net/)

Jacques Lochard made a presentation of the SAGE website.

It has been decided that all documents produced by SAGE partners will be put on the website in the

« Partner Area » (restricted access with password). In the « free area », CEPN will not publish any

document without the authorization of the author(s). Regularly, the free area will be refreshed to

give a good idea of the evolution and advancement of the project.

Action: All SAGE partners to provide regularly material for the web site to make it progressively

a gateway for disseminating the SAGE results.

2.6. Next meeting

The next coordination meeting will be held in Paris 27-28 November 2003.

2.7. Summary of actions

Actions By Deadline Status

Sending the amended version CPFs forms and annex 1 of the SAGE
contract to the EC

CEPN End of Summer
2003? 

Waiting for
Chernobyl
Committee’s
information

Material for the website (pictures, preliminary reports…) All +
Diaporama of
the BELRAD
work

ASAP

Sending the translation of Mr. Sudas’s presentation (in English) to
CEPN

BB-RIR ASAP

Sending Mrs. Zhukovskaia presentation (in English) to CEPN BB-RIR ASAP
Maps for the WP3 report BELRAD ASAP
Comments on Mr Nesterenko’s document for the WP3 report All 30 Sept. 2003
Finalisation of the English, French and German WP2 reports GSF, NRPB

and CEPN
30 Sept. 2003

Draft version of the handbook (WP4) CEPN 30 Sept. 2003
First draft of the WP2 final report GSF 15 Oct. 2003

First draft of the WP3 final report BB-RIR +
BELRAD

31 Oct. 2003

Short reports on the French and UK stakeholders panels CEPN, NRPB 27 Nov. 2003
Preparation of cost statements All 27 Nov. 2003
Preliminary list of German stakeholders GSF 20 Dec. 2003
1st Meeting of the Belarussian stakeholders panel BB-RIR End of the year

2003
ASAP= As soon as possible
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2.8. SAGE Reporting schedule

Date At Product (to be provided by) Status - Comments
2002.10.01 T0 Official launching date of SAGE OK
2002.11.15 T0 + 1 1st Coordination Meeting, in Paris OK
2002.12.15 T0 + 2 1st Meeting Minutes (CEPN as coordinator) OK
2003.04.01 T0 + 6 1st six-months Management Report (CEPN as

coordinator)
OK send to the Commission 23.07

2003.06.26-
27

T0 + 9
T o  b e
confirmed

2nd Coordination Meeting, in Pinsk OK

2003.07.31 T0 + 10
T o  b e
confirmed

2nd Meeting Minutes (CEPN as coordinator) OK

2003.10.01 T0 + 12 1st Periodic Cost Statement (CEPN as coordinator)
2003.10.01 T0 + 12 2nd six-months Management Report (CEPN as

coordinator)
2003.10.01 T0 + 12 1st Annual Technical Report (CEPN as coordinator)
2003.11.27-
28

T0 + 14 3rd Coordination Meeting, in Paris

2003.12?? T0 + 14 Milestone 1 (BB RIR, BELRAD as WP3 partners):
“Evaluation of the Lessons Learnt from the Belarus
Experience”

2004.01? T0 + 15 3rd Meeting Minutes (CEPN as coordinator)
2004.01.01 T0 + 15 Mid-Term Report (CEPN as coordinator)
2004.01.01 T0 + 15 Deliverable 1 (prepared by GSF as WPL of WP2, co-

edited by CEPN as WPL of WP1): “Review of
Infrastructures in Western Europe” (End of WP2)

Draft Report (CEPN contribution)
available 26.06.2003

2004.01.01 T0 + 15 Deliverable 2 (prepared by BB RIR as WPL of WP3,
co-edited by C E P N as WPL of WP1):“Feedback
Experience in Belarus” (End of WP3)

D r a f t  R e p o r t  ( B E L R A D
contribution) available 11.07.2003

2004 between
T0 + 15
&
T0 + 27

Stakeholders Panels in:
UK,
France,
Germany

See inside meeting minutes no2
(France, UK)

2004.01.01 T0 + 15 Announcement of the Dissemination Workshop, one
year before

2004.01.?? T0 + 18 Milestone 2 (all as WP4 partners): Draft Version of the
Handbook, giving Guidelines for an Operational System
of Measurements

2004.04.01 T0 + 18 3rd six-months Management Report (CEPN as
coordinator)

2004.07.?? T0 + 21 4th Coordination Meeting, in Pinsk
2004.08.?? T0 + 22 4th Meeting Minutes (CEPN as coordinator)
2004.10.01 T0 + 24 2nd Periodic Cost Statement (CEPN as coordinator)
2004.10.01 T0 + 24 4th six-months Management Report (CEPN as

coordinator)
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SAGE Reporting schedule (Part 2)

2004.10.
01

T0 + 24 2nd Annual Technical Report (CEPN as coordinator)

2005.01.
??

T0 + 27 5tht Coordination Meeting, in Paris

2005.01.
??

T0 + 27 Milestone 3 (N R P B , GSF, CEPN  as WP5 partners):
“Evaluation of the outcomes of the European Stakeholders
Panels”

2005.01.
??

T0 + 27 Dissemination Workshop, in Paris

2005.01.
??

T0 + 28 5th Meeting Minutes (CEPN as coordinator)

2005.03.
31

T0 + 30 Deliverable 3 (prepared and edited by CEPN as WPL of
WP4): “Handbook on Practical Radiation Protection
Culture”

2005.03.
31

T0 + 30 Deliverable 4 (prepared by NRPB as WPL of WP5, co-
edited by CEPN as WPL of WP1):“Feedback Report on
Stakeholders Panels”

2005.03.
31

T0 + 30 Deliverable 5 (CEPN as WPL of WP1): “Proceedings of
the Dissemination Workshop”

2005.03.
31

T0 + 30 3rd Periodic Cost Statement (CEPN as coordinator)

2005.03.
31

T0 + 30 5th six-months Management Report (CEPN as coordinator)

2005.03.
31

T0 + 30 eTIP: Final Technical Report (all, edited by C E P N as
coordinator)

2005.03.
31

T0 + 30 Technological Implementation Plan

2005.03.
31

T0 + 30 Official end of the contract
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ANNEX 1 - SAGE WP2 : REVIEW OF EXISTING INFRASTRUCTURES IN GERMANY

TRANSPARENCIES PRESENTED DURING THE MEETING



Laws and regulations
• 1957 Euratom

BRD: Surveillance of radioactivity in the environment
Art. 35: Air, water, soil
Art. 36: Regular reports

• 1959 Atomgesetz (AtG)
Peaceful use of nuclear energy and protection against  the risks

• 1961 Administrative agreements
Bund: Air, precipitations, federal waterways, sea
Länder: soil, foodstuff, animal feeding stuff

• End of 60 REI
Richtlinie zur Emissions- und Immissionsüberwachung
environment of Nuclear Power Plants,
Radiation Protection Ordinance (StrSchV) from AtG

• 1977 KFÜ
Kernreaktor-Fernüberwachung (Remote monitoring)

• 1986 Strahlenschutzvorsorgegesetz (StrVG)
• 1993 IMIS completed

Institute of Radiation Protection



Nuclear Accident

Federal GovernmentGovernments of Länder

Precaution of
Civil protection

Precaution of
Radiation protection

Institute of Radiation Protection



Civil Protection in case of an accident in Bavaria

Public authorities
Bavarian Home Office

7 Regierungsbezirke

Kreisverwaltungsbehörden

Action Force

Police

Fire brigades

THW

Rescue services
Institute of Radiation Protection



Radiation Protection

• Strahlenschutzrecht
Based on Atomgesetz: Radiation Protection Ordinance
-Strahlenminimierungsprinzip: Radiation exposure as low as
reasonably achievable (ALARA)
-limits of dose rates

• Radiation exposure  in Germany
natural (50 %), medical, travelling by airplane

• Professional Radiation protection
• Environmental radioactivity near nuclear powerplants
• Protection in case of a nuclear accident

Staying in the house, taking of jodine pills

• Radonexposure
main contribution of the natural radiation, inhalation of Rn in rooms
1mSv/a

Institute of Radiation Protection



Programs for the environmental surveillance

Measuring service of
the Civil Protection

-Messtrupps

-Strahlenspürtrupps

-Monitoring stations

KFÜREILänder-
systeme

IMIS

§2 StrVG

§3 StrVG

in Bundes-
auftragsverwaltung

Surveillance-
program

LänderBundResponsibility

AtG, Str.SchVStrVG,

Euratom-Vertrag (Art.35)

Legal basis

Environment of nuclear power
plants

Environment in generalObject of
surveillance

Institute of Radiation Protection



REI
Richtlinie zur Emissions- und

Immissionsüberwachung kerntechnischer Anlagen

• Emission
monitoring programs  by the operators
Controlling programs by independent   experts (z.B. BfS)

• Immission
Surveillance  of air, precipitation, soil and grassroots,
plants and natural cover, surface waters, groundwater in
the surroundings by the operators
controlled by independent  monitoring stations

Institute of Radiation Protection



KFÜ
Rahmenempfehlungen (guidelines)  für die

Kernreaktor-Fernüberwachung

• Atomrechtliche Aufsichtbehörden der Länder
are controlling the nuclear power plants:

• Automatical and self signaling measurement of
Emission
_-Dose rate, radioactive nobel gases, aerosols, J-131
+ ODL-monitoring stations (_-Ortsdosisleistung: ambient
dose rate) of  BfS
Immission
partial monitoring of the surrounding

• Modelling programs for
Evaluation of spread, deposition, contamination and
radiation exposure

Institute of Radiation Protection



Modelling programs

• CAIRE
Computer Aided Response to Emergencies, BMU
Radiation exposure, prognosis, all 10 min measurements of
KFÜ

• RODOS
Real-time on-line Decision Support System, BMU, EU
after nuclear accidents: Close-up range, early phase

• Future: RODOS
early phase, in-between – and late phase till the
reestablishment of normal  living conditions

Institute of Radiation Protection



IMIS
Integriertes Mess- und Informationssystem zur

Überwachung der Umweltradioaktivität

• Bund
Air, precipitation, soil, _-ambient dose rate, federal
waterways with Baltic and North Seas

• Länder
Foodstuff, tobacco products , articles of daily use  and raw
materials, feeding stuff, drinking and ground water, surface
water (excluding federal), waste water, sewage sludge,
waste, litter, soil and plants, fertiliser

Institute of Radiation Protection

Early warning and monitoring system with 2000 measuring points



IMIS

• 2 measuring programs
  Routine measuring program
  Intensive measurement program
for nuclear events and accidents,
in the case of an accident: all 2 h incoming of measuring
data

• PARK, real-time system, BMU
Program system for the estimation and limitation of
radiological consequences,
evaluation of incoming data

Institute of Radiation Protection



PARK

• AUTOPARK
automatically calculating part of the program
calculates in the intensive mode all 2h contamination und
radiation exposure  for all urban and rural districts

• DIAPARK
dialog module (for any problems)

• DOSISPARK
calculates appropriate dose

Institute of Radiation Protection



Participating institutions in IMIS

DWD BfS

BfS/IAR

BfG BSH

Federal Monitoring Network Monitoring Institutions of  the Länder

Land 1 Land 16

BMU

ZdB
BfS

Measuring
Station

1.1 

Measuring
Station

1.m

Central Data
Office of the 
Länder (1)

Measuring 
Station 

16.1

Measuring 
Station
 16.m

Central Data
Office of the
Länder (16)

DWD BSH BfG BfS/ISH

BAnM BfS/ASBfF BfS/IAR

Coordinating Offices
Institute of Radiation Protection



All departments and institutions

• BAnM = Bundesanstalt für Milchforschung; Kiel

• BfF = Bundesforschungsanstalt für Fischerei, Hamburg

• BfG = Bundesanstalt für Gewässerkunde , Koblenz

• BfS = Bundesamt für Strahlenschutz

• BMU = Bundesministerium für Umwelt, Naturschutz und
Reaktorsicherheit

• BMVg = Bundesministerium für Verteidigung

• BSH = Bundesamt für Seeschifffahrt und Hydrographie, Hamburg

• DWD = Deutscher Wetterdienst, Offenbach

• IAR = Institut für Atmosphärische Radioaktivität, Wien

• ISH = Institut für Strahlenhygiene des BfS, Oberschleißheim

• AS = Fachbereich Angewandter Strahlenschutz des BfS, Berlin

• ZdB = Zentralstelle des für die Überwachung der Umweltradioaktivität



BfS
Federal

Office for Radiation protection

Federal Monitoring Network
Number of measuring points

DWD
German Metereological Service

BfG
Federal Office for Hydrology

BSH
Federal Maritime and
Hydrographic Office

Ambient dose rate
soil

2150

Air

Air
Precipitation

Federal
Waterways

North and 
Baltic Sea

11

40

40

12

Institute of Radiation Protection

BAnM
Federal Institute of Milk Research

Food, plants, soil, 
Whole diet

48



Environmental surveillance systems of Länder

ODL: 30 StationenRadioaktivitätsmessnetz
Thüringen

TH

ODL: 42 Stationen
Aerosole: 2 Stationen
gasf. Jod: 2 Stationen

Erweitertes Messprogramm
des Landes Hessen

HE

ODL: 1 Stationen
Aerosole: 1 Stationen
gasf. Jod: 1 Stationen

Hamburg-internes ProgrammHH

ODL: 30 Stationen
Aerosole: 14 Stationen
gasf. Jod: 14 Stationen

IfR (Immissionsmessnetz für
Radioaktivität)

BY

ODL: 35 Stationen
ODL-Funksonden: 10
Aerosole: 6 Stationen

RAM (Radioaktivitäts-
messnetz des Landes)

BW

Measuring device, stationssystemLand

Institute of Radiation Protection



IfR-system in Bavaria

32

16

2

16

Number of measuring points

_-Dose rate

Aerosol-activity-concentration
 (Total and artificial)

Aerosol-activity-concentration
(nuclidspecific)

Iodine-131-concentration

environment

Air

Air

Air

Institute of Radiation Protection



International Network

Environment of 
Nuclear power plants

Länder
KFÜ
REI

Environment 
in general
Länder 

Bund,IMIS

LfU LMU/LMI

Control 
stations

Operators of nuclear
Power plants

Other departments of Lände
(health, agriculture etc.)

BfS BMU
Other departments of Bund

(health, agriculture etc.)

EU
IAEO

Foreign Country:
States with bilateral

agreements 

Institute of Radiation Protection



Medical care

• Regional centers of radiation protection
12 sites in Germany: Hospitals, Research Centers
only for smaller industrial accidents, not for catastrophes
(1 – 2 Doctors/site)

• Authorised physicians of radiation protection
(often work doctors, 300-400 in Bavaria)
Basic course: 3 d
Course for „Authorised Physicians“: 10 d
_ Authorisation by the Bavarian Health Office
New since 2002:
all 5 years a course for „sustaining the level of knowledge“

Institute of Radiation Protection



Fire brigade

• Special equipment for radiation protection
Breath/inhalation protection
protective clothing
ambient dose rate measure
contamination monitor

• Decontamination sites

• Experts
training
education of radiation protection

Institute of Radiation Protection



Education in Radiation protection

• Legal situation
Regulations, laws...

• Physical Basics
Radioactivity, nuclear radiation

• Radiobiology
risks, biokinetics of radionuclides

• Measurement and Dosimetry

Institute of Radiation Protection



Institutions for education in Germany

Institute of Radiation Protection

GSF-
Forschungszentrum für 
Umwelt und Gesundheit

Forschungszentrum
Karlsruhe

Hahn-Meitner-Institut
Berlin

Physicians
Firemen

Policemen
Teachers

Technical staff

Basic courses
Courses for updating the knowledge
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ANNEX 2 - SAGE WP2 : REVIEW OF EXISTING INFRASTRUCTURES IN THE UK

TRANSPARENCIES PRESENTED DURING THE MEETING



nrpbNational Radiological Protection BoardNRPB©

WP2

Review of UK infrastructure for
the management of long-term

contamination

� Legislation

� Monitoring

� Responsibilities

� Equipment

� Training



nrpbNational Radiological Protection BoardNRPB©

Legislation (1)

� Draft Civil Contingencies Bill (2003)

� Radiation (Emergency Preparedness and
Public Information) Regulations
(REPPIR, 2001)

� Ionising Radiation Regulations (1999)

� Radioactive Substances Act (1993)

� Food and Environment Protection Act
(FEPA, 1985)

� Nuclear Installations Act (1965)



nrpbNational Radiological Protection BoardNRPB©

Legislation (2)
Civil Contingencies Bill (2003)

� Single statutory framework for civil protection
in the UK, largely preparing for and 
responding to emergencies

� Enhances existing regional resilience by 
delivering a new civil protection tier at 
the local level (regional)

� ‘Core responders’ (e.g. local authorities, 
hospitals) will form the 1st tier of civil 
protection (the local response)

� ‘Key co-operating bodies’ will form 2nd tier 
with a duty to co-operate with the core
group

� Aims of the two tier system: better 
communication, co-operation and 
information sharing in both private and
public sectors



nrpbNational Radiological Protection BoardNRPB©

Legislation (3)
Radiation (Emergency Preparedness and

Public Information) Regulations 
(REPPIR, 2001)

� To establish a framework for the protection of
the public through emergency preparedness:

� off-site emergency plans produced by local
authority for all phases of an emergency,
including longer-term

� Ensure the provision of information to the public:

� in advance of situations where a radiation
situation might arise

� in the event of any kind of radiation emergency



nrpbNational Radiological Protection BoardNRPB©

Monitoring: Responsibilities

� Licensed nuclear operators

� Food Standards Agency (FSA)

� Department for Environment, Food and Rural
Affairs (Defra)

� Environment Agencies (EA)

� Local health authority boards (hospitals)

� Water supply companies

� Local authorities

� Environmental Health Officers

� Trading Standards Officers

� Ministry of Defence (MoD)

� National Radiological Protection Board (NRPB)

� Research bodies and non-nuclear industry



nrpbNational Radiological Protection BoardNRPB©

Monitoring: Equipment (1)

People

Whole
body

Thyroid Lung Biological

Hospitals � � � �

Nuclear
operators

� � � �

MoD �* � � �

NRPB �* �* � �

* Including mobile facility



nrpbNational Radiological Protection BoardNRPB©

Monitoring: Equipment (2)

Food and Environment

γγγγ Dose
rate

Contam-
ination

Environ-
mental

Nuclear
operators � � �

MoD � � �

FSA � � �

Defra � � �

EA � � �

NRPB � � �

Hospitals � � �

Water
companies � � �

Local
authorities � � �

Research
labs � � �



nrpbNational Radiological Protection BoardNRPB©

Training

� NRPB is the main training organisation in the UK
for radiological protection

� Several relevant courses for radiation emergencies

� Planning and response (for industry, health
service, local authority, national agencies)

� Radiation awareness course for LA 
professionals (i.e. emergency planning 
officers, environmental health officers)

� Radiation awareness course for emergency
services professionals

� Radiation awareness course for press officers

� Radiation awareness course for water industry

� The Emergency Planning College (Civil 
Contingencies Secretariat of Cabinet Office)

� Managing the health consequences of 
exceptional biological hazards, including
radiation, (for public health physicians,
accident and emergency doctors, primary
care doctors, EHO, emergency planners)



nrpbNational Radiological Protection BoardNRPB©

WP5

 Running of stakeholder panels

Step Action Timescale

1 Establish composition of stakeholder panel Mar 2003

2 Hold meeting of sub-group of stakeholder
panel to finalise panel membership, objectives,

protocols, training requirements, timescales,

outputs etc.

June 2003

3 Invite potential panel members to participate July 2003

4 Prepare training material for stakeholder panel Oct 2003

5 Hold 1st meeting of stakeholder panel to
provide background information and an

introduction to the objectives of SAGE and the

role of the stakeholder panels

Nov 2003

6 Circulate draft handbook to stakeholders in

advance of  2nd meeting of stakeholder panel

Jan 2004

7 Hold 2nd meeting of stakeholder panel to
discuss in detail the applicability of the draft

handbook in UK.  Request feedback on

additional measures for western Europe.

May 2004

8 Produce separate documents evaluating findings

of panels in UK, F and D (Milestone 3)

Sept 2004

9 Invitations to European Dissemination Seminar Sept 2004

10 Produce feedback report on stakeholder panels

in UK, F and D, compare/contrast findings in

western Europe (D4)

March

2005



nrpbNational Radiological Protection BoardNRPB©

Agenda for UK Planning Meeting
1 July 2003

� Welcome

� Round table introductions

� Overview of SAGE project

� Video on ETHOS project

� A review of UK infrastructure

� Discussion of issues at stake in UK

� Terms of reference and membership of panel

� Other relevant related work

� UK stakeholder panel for agriculture and
food countermeasures (FARMING)

� UK recovery handbook

� Health impact of land remediation 
options

� Health professionals’ requirements for 
information and training on radiological
protection
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ANNEX 3 - SAGE WP4 : PROPOSALS FOR THE HANDBOOK

TRANSPARENCIES PRESENTED DURING THE MEETING



WP4 – Proposal for Handbook Contents

• Core of the Handbook:
Operational Radiometric System
– What to measure ?  Who can do it (official + independent) ?
– What relevant information to produce & circulate (individual results, graphs)?

• Family/individual level
• Community/collective level

Complements
• Introduction/context

What is a Situation of Long Term Contamination of the Environment ?
– Describe the environment, measure of the contamination…
– Population behaviour (person at the centre of the action)

• Precautionary attitude, responsibility /children, vigilance

• Regulatory & Administrative Contexts
• Scientific Bases for Radiation Protection
• … ?



• Chapters
– Description of an Operational Radiometric System on

Radiometry “ORS” (principle scheme)
– Equipment and training requirements
– Information support
– Operating – co-ordination between stakeholders

• Technical sheets
– Radiation protection bases
– Measuring equipment
– Regulatory data

WP4 – Proposal for Handbook Structure



WP4 – Description of ORS

Family

•Family Physicians
•Hospitals

School

Local Council

Measurements
•Ambient Radiation
•Food Contamination
•Whole body Contamination

Individual
Health Record

Practical
exercises

Local stakeholders, NGOs, Invited experts, …

Follow-up, co-ordination, information

Immediate
Restitution

(Drawn from ETHOS experience)



• Needs for Equipment
– Official
– Independent

• Identify Relevant Equipments and Places to be Installed
– Fixed
– Mobile

• Ambient Dose Meters (used by families & schools)
• Food Controllers (local radiometrists)
• Whole body counters

• Training Requirements (mainly “independent” sources)
– Population (ambient dose rates measurements)
– School teachers
– Radiometrists (food measurements)

WP4 -  Equipment and Training
Requirements



• Individual result sheets (adapted to each type of
measurement)
– Family
– Pupil, Teachers (school practical exercises)
– Health care professionals

• Health record adapted to radiological purposes
– Family, Doctors

• Support for dialogue between families & physicians
– Reference units to be used (Bq, Sv)
– Reference scales (to be co-established with stakeholders

according to the local situation)
– Practical conversion tools between food contamination

(environment quality), body contamination and exposure

WP4 -  Support for Information



WP4 -  Support for Information

µSv/h

Ambient dose rate

Areas to avoid 
except in 
specific 

circumstances

mSv/year

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

10

Areas where it is 
better to reduce the 
time spent as the 

dose rate increases

Natural background in France

(Scale for external radiation elaborated during ETHOS)



WP4 -  Support for Information

(Scale for ingestion elaborated during ETHOS)

Bq/day

Ingestion rate

Levels that 
should be 

avoided as much 
as possible

50

100

150

200

250

mSv/year0.2

Levels where it’s 
better to reduce the 

consumption of 
highly 

contaminated 
foodstuffs

Levels which are fine

mSv/year1.3300



WP4 -  Support for Information

(Practical conversion tool elaborated during ETHOS)

Foodstuffs Foodstuffs measurementsBq/L or Bq/kg

Ingestion Bq/day

Dose

Bq or Bq/kg Body countingBody contamination

mSv/y

Table of Correspondence

Table of Correspondence

Calculation (diet)



WP4 -  Support for Information

(Simplified table of correspondence for 137Cs)

19527565211297852751443028583251

5983256388808142558925900.3

202775212960281480329250.1

Bq/dayBqBq/dayBqBq/dayBqBq/dayBqmSv

Age >15 yearsAge 10-15 yearsAge 5-10 yearsAge <5 years
Annual

dose



• Inter-validation of Measurements
– Official

– Independent

• Role of physicians
– To get information (health + body contamination) on the person

(through health record) + history (time evolution)

– To discuss with the parents and to get relevant information on
the radiological quality of food products in the family of concern

– To orientate the family/individual in action – help in pointing out
problematic foodstuffs if any, and substituting them by other
products with adequate nutritional properties (diet balance)

WP4 -  Co-ordination Between Stakeholders



How to Find one’s Way in a Contaminated
Environment (1)

Ambient Dose Rates

• Inside: Houses

• Outside: gardens, fields,
public places (schools)

• Workplace, retiring places,
recreational places

� Individual Restitution
(house map…)

�Community (collective)
 (comparisons, trends…)



How to Find one’s Way in a Contaminated
Environment (2)

Food Measurements
• From 0.5 to 1kg

foodstuffs (liquid or
solid)

�Individual Restitution
(result sheet)

�Community (collective)
 (“food quality
mapping”…)



How to Find one’s Way in a Contaminated
Environment (3)

Whole Body
Measurements

�Individual Restitution
(result sheet)

➠Family medical follow-
up (health record)

�Community (collective)
 (health follow-up,
epidemiology…)



WP5 – French Stakeholder Panel

• Members
– Mrs Marie-Paule Hocquet-Duval, NGO
– Mrs Gladys Ibanez, Student in medicine
– Mrs Mylène Josset, NGO
– Mrs Anne Lepicard, School teacher
– Mr Dominique Maison, National RP Authority
– Mrs Chantal Maudron, NGO
– Mr Joël Robert, Regional Health Care Authority
– Mrs Anita Villers, NGO

• The panel will include further members as necessary



WP5 – French Stakeholder Panel

• First Meeting – Paris 19 June 2003

• Provide the group with relevant background information on
the Ethos project, the aims of the SAGE project and the
expected role of the stakeholder panels

• The meeting allowed to finalise the panel membership, its
protocol and its planning

• The next meeting will take place on October 20, 2003 in
Paris



WP5 – French Stakeholder Panel

• Agenda of the next meeting (20 October 2003)
– Practical measurements (ambient dose rates, foodstuffs, whole body)
– Discussion of WP4 draft scheme

• Other meetings
– Spring 2004
– Falls 2004

• Participation to the International Seminar (contribution to be
defined later)








