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EXECUTIVE SUMMARY

An Expert Advisory Group Meeting on Internal Dosimetry was held in Taejon, Republic of Korea, on
22-26 November 1999, with the participation of experts from Australia, China, India, Japan, Korea,
and two IAEA experts

The EAGM unanimously identified the urgent need for a regional project covering Internal
Dosimetry, which will lead to the harmonization and continuing optimisation of the necessary
infrastructure within the region for the assessment of occupational exposure due to intake of
radionuclides.

The EAGM have proposed a work programme and timetable for a project to be named
“OPTIMISATION OF METHODS FOR THE ASSESSMENT OF OCCUPATIONAL
EXPOSURE DUE TO INTAKE OF RADIONUCLIDES”. This project would cover:

« National Monitoring Programmes
Direct Measurements

« In-direct Measurements

+  Dose assessment
Quality Assurance

+ Training

and would require funding of US$348,000 for the period 2000 — 2004.



INTRODUCTION

Radiation Protection has been recognized by the RCA Member States as an essential component in
any regional programme promoting the application of nuclear techniques. In the frame of the project
RAS/9/018 :” Harmonization of Radiation Protection” a Workshop on Application of Indirect
Methods for Individual Dosimetry of Internally Deposited Radionuclides was held in Tokai, Japan in
1998 with the participation of Bangladesh, China, Indonesia, Japan, Korea, Malaysia, Philippines,
Thailand, Vietnam.

This workshop concluded that the technical qualification of the staff is not adequate for the dose
assessment and the computational tools are not available. The recommendation was to organize an
Expert Advisory Group Meeting on Internal Dosimetry to discuss the current situation in the region
and to prepare a regional project to be implemented in the frame of the RCA programme. The EAGM
was held in Taejon, Republic of Korea (22 - 26 November 1999). The list of participants for the
meeting is given in ANNEX I, and the meeting Agenda is given in ANNEX II.

The regional project will lead to the harmonization and continuing enhancement of the necessary
infrastructure within the region for the assessment of occupational exposure due to intake of
radionuclides. Other activities have been carried out in the past, at a regional level, in the frame of
the JAEA Coordinated Research Programme, among them the

“Compilation of anatomical, physiological and metabolic data characteristics for a Reference Asian
Man” during 1988-1993 (IAEA TECDOC 1005) and the

“Intercalibration of In vivo counting systems using a reference asian phantom” (TECDOC in
preparation) during 1996-1998.

The results and experiences in those activities will be of great benefit to the current regional project.
CURRENT SITUATION IN THE REGION.

Participants at the EAGM completed a questionnaire (ANNEX III) on the situation in each country.
The national responses to this questionnaire are provided in full in ANNEX IV. There is extensive
information provided in these response, but in summary the main points are:

Regulations covering occupational monitoring and dose limitation are in force in the region. Several
countries are in the process of implementation the ICRP 60 recommendations. For countries
represented at the EAGM, no specific regulations for assessment of intakes of radionuclides are
available.

Practices identified in the region, which could lead to occupational exposure due to intake of
radionuclides (main radionuclides in bold) are:

1. Nuclear power plant operation and maintenance, which can lead to exposure due to fission
and activation products.

2. Processing of plutonium and other transuranic elements;

3. Mining, milling and processing of thorium ores, and the use of thorium and its
compounds

4. Mining, milling and refining of high grade uranium ores;

5. Processing of natural and slightly enriched uranium, and reactor fuel fabrication;

6. Working in non-uranium mines and other workplaces where radon levels exceeded the
specified Action Level

7. Production and handling of large quantities of radio-pharmaceuticals, such as B for
therapy



The number of occupational exposed workers to potential internal contamination varies from country
to country. The information provided in the questionnaire by each EAGM participant is summarized

in Table 1.

Table 1 Occupational Exposure to Potential Internal Contamination

Country Nuclear Radioisotopes Mining Other
Australia 450 50 2250 200
China 5000 30,000 300,000
India* (360) - - -
Japan 92,000 145,000 - -
Korea 9000 30 - 15

1Data for BARC (Mumbai) only. Data for rest of India not available at time of Report

Facilities for direct monitoring and indirect monitoring are available in all countries represented in
the meeting. Characteristics of shielding, detectors, phantoms, lower limit of detection, and staff
running the facility are in ANNEX IV. In a few countries the indirect methods of monitoring are not
implemented as part of regulatory programme.

The dose calculation methodologies used are based on the ICRP models:

" Lung models (ICRP Publications 30 and 66),

. .. Metabolic models (ICRP publications 30, 48, 56 , 67, 69 and 78).

. The monitoring data interpretation is mainly based on the ICRP publications 54 and 78.

« A group of software packages is available across the region (LUDEP, CINDY, PIEDEC and
INDOS) and others are under development (INDES, MONDAI-HAL, MONDAI-GES, INDO).

For the countries represented in this meeting, the staffing of the facilities in the countries seems to be
adequate for direct monitoring. However, for indirect monitoring and dose assessment, there seems to
be a lack of qualified staff, training and facilities in some countries.

It should be noted that potential participants in the Project would be drawn from all interested IAEA
Member countries within the Region. No information is available at this stage on the needs and
capabilities of these countries, but it is proposed in the work plan shown in Table 4 that this
information will be gathered during 2000 by a circulation of a regional questionnaire. The proposed
workplan will be then modified according any other need of the countries in the region during the
first coordination meeting of the project during 2001.



PROJECT OBJECTIVES

The EAGM unanimously identified the urgent need for a regional project covering Internal
Dosimetry and have proposed a timetable for a project to be named “OPTIMISATION OF
METHODS FOR THE ASSESSMENT OF OCCUPATIONAL EXPOSURE DUE TO INTAKE
OF RADIONUCLIDES”

The objective of this regional project is to strengthen and further enhance the radiation protection
infrastructure in support of industrial activities and health services in the region in general and in
particular to enhance regional and national capabilities for the assessment of occupational exposure
through harmonization of legislative, control and assessment practices.

The regional project will lead to the harmonization and continuing optimization of the necessary

infrastructure within the region for the assessment of occupational exposure due to intake of
radionuclides

EXPECTED RESULTS FOR THE PROJECT
“OPTIMISATION OF METHODS FOR THE ASSESSMENT OF
OCCUPATIONAL EXPOSURE DUE TO INTAKE OF RADIONUCLIDES”.
1. Revision of national monitoring programmes based on the IAEA Safety Guide RS-G-1.2

“Assessment of Occupational Exposure due to Intake of Radionuclides”.

2. Improvement of calibration methods for direct counting system with the use of physical and
computational phantoms.

3. Evaluation and documentation of the possibility for improvement of radiochemical methods and
measurement techniques for actinides.

4. Evaluation and documentation of appropriate methods for assessment of occupational exposure
due to intake of Thorium.

5. Establishment of a regional database for occupational exposure covering: conditions of exposure
including site and material specific data and compilation of real cases of occupational exposure

6. Improvement and regional harmonization of dose calculation methodology through
implementation of recent ICRP models and IAEA Safety documents

7. Delineation of requirements for PC based software for dose assessment. Survey available software
packages in order to recommend suitable programs for regional use.

8. Harmonization of analysis, performance requirement and performance test procedures for direct
measurement methods, indirect measurement methods and air monitoring systems.

9. Establishment of appropriate Quality Assurance Systems for internal dosimetry services.
10.Organisation of regional and national training courses covering all the aspects of the assessment

process, Direct Measurement Methods, Indirect Measurement Methods, Dose Assessment
Methodologies and Management of Internal Monitoring Programmes.



SUMMARY OF PROJECT ACTIVITIES

National Monitoring Programme
. Circulate questionnaire to Member countries within Region.

. Implementation of Occupational Monitoring Selection Criteria in IAEA Safety Guide RS-G-1.2
with consideration to;

Physical form of material

Handling

Protection Safety Factor

. Implementation of IAEA Recommendations on frequency of monitoring for occupational
exposure and the respective Lower Limit of Detection

. Implementation of Reference Levels from JAEA

II Direct (In Vivo) Measurements

. To provide list of Physical Phantoms
Type

Radionuclides

Activity Content

Availability

. To develop and document a mechanism for accessing the Physical Phantoms
. To provide list of Computational phantoms

Type

Availability

Computing requirements

. To develop and document a mechanism for accessing the software and for provision of training

. To develop and document recommendations for measurement procedures in case of a Radiological
Emergency

10.To evaluate and document the availability of low-cost and low-energy detection systems

II1 Indirect (In Vitro) Measurements

11.To harmonize methodologies within the region for urine and feces analyses

12.To evaluate and document the possibility of improvement in the measurement techniques for

actimdes

13.To investigate the possibility of providing appropriate tracers for the improvement of

radiochemical methods for Pu and Am (***Pu and ***Am).

14.To evaluate and document appropriate methods for assessment of occupational exposure to
Thorium, including;

Whole Body/Lung Counting techniques

Thoron in Breath techniques



Blood and excretion (urine) analysis methods
Consideration of thorium base-line data
Regional variation of natural thorium exposure
Characterization of physical and chemical forms

IV Dose Assessment

15.To design and establish a regional database for occupational exposure covering:
Conditions of exposure including site and material specific data
Compilation of real cases of occupational exposure.

16.To evaluate and document biokinetic parameters for relevant radionuclides, including the
actinides Th, U, Pu and Am derived from the database.

17.To improve and harmonize dose calculation methodologies through
implementation of recent ICRP models and IAEA Safety documents.

18.To define and document requirements for PC based software for dose assessment, with
considerations to:
Current ICRP Respiratory Tract and Metabolic Models,
Needs to calculate retention and excretion functions,
For absorption types F, M, S,
Range of AMAD,
acute, multiple and chronic exposures,
Fitting of data for “best estimates” ,
Fitting of parameters (optional) particularly for actinides

19.To survey and document available software including:
LUDEP(New Version)
CINDY (New Version)
MONDAI-HAL and MONDAI-GES
INDES
INDO
OTHERS

20.To evaluate and document the consistency of these software with ICRP 78 and make
recommendations for regional use.

V  Quality Assurance
21.To establish appropriate Quality Assurance systems for Internal Dosimetry services.
22.To define and document performance requirements and performance tests for
Indirect (In Vitro) activity measurements,
Direct (In Vivo) activity measurements, and

Measurements of activity concentration in air,

23.To evaluate and document performance of indirect (in vitro) methods through appropriate
programmes of intercomparison where needed.

24.To evaluate and document performance of dose assessments methods through appropriate
programmes of intercomparison where needed.



VI Training
25.To organise and implement a regional training programme on:

a Management of Internal Monitoring Programmes,
b Direct (In Vivo) Measurement Methods,

¢ Indirect (In Vitro) Measurement Methods, and

d Dose Assessment Methodologies.

WORK TIMETABLE AND BUDGET

The proposed time tables for these twenty-four activities for the the period 2000 — 2004 1s
summarised in Table 2. The Table includes an estimate of the funding requirements for each activity,
together with the timing and location of the 3 Project Coordination Meetings. Table 3 summarises
the budget for the whole project for each year. The hosting institute and country for each activity is
summarised in Table 4.

CONCLUSIONS AND RECOMMENDATIONS.

The Expert Advisory Group Meeting held in Taejon, Republic of Korea with the participation of
experts from Australia, China, India, Japan, Korea, and two IAEA experts, unanimously agreed on
and stressed the urgent need of a regional project, which will lead to the harmonization and
continuing optimisation of the necessary infrastructure within the region for the assessment of
occupational exposure due to intake of radionuclides.

The experts presented the current situation in their respective countries, the activities carried out by
the IAEA and ICRP in the field and set up a timetable for a project to be named “Optimisation of
methods for the assessment of occupational exposure due to intake of radionuclides”. The
following actions are recommended:

1. The experts participating in the EAGM will complete and clarify the information requested in the
Questionnaire and forward this information to the Australian expert by December 15 1999.

2. The Australian expert will finalize and circulate, among the participants, the draft of the EAGM
report by December 20 1999. Comments should by submitted to the Australian expert by all
participants by January 7 2000.

3. The Korean National Coordinator of the project RAS/9/018 and the Australian expert will prepare
the final EAGM report and circulate to all participants and to the RCA National Coordinators by
January 15, 2000.

4. The Korean National Coordinator of the project RAS/9/018 will present to the Project Mid-Term
Review Meeting of RCA RAS/9/018 to be held in February 7-11, 2000 in Indonesia, the proposed
regional project on “Optimisation of methods for the assessment of occupational exposure
due to intake of radionuclides”.

5. The countries experts will brief the corresponding National Coordinators of RAS/9/018 and if
possible the RCA National Coordinators on the conclusions and recommendations of the EAGM
in order to get the appropriate support for the project.

6. The IAEA technical officer will brief the RCA technical officer and the RCA coordinator on the
conclusions and recommendations of the EAGM in order to get the appropriate support for the
project
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TABLE 2 TIMETABLE OF ACTIVITIES FOR 2000-2004.
No. Activity (Short Titles) Month Year Funding
1 Complete Regional Questionnaire 12 2000
5 List of Physical Phantoms 12 2000
6 Access to Physical Phantoms 12 2000
7 List of Computational Phantoms 12 2000
Total Nil
Project Coordination Meeting (India) 2 2001 US$50,000
18 Requirements for dose software 6 2001 -
8 Access to phantom software and training 12 2001 -
9 Procedures for radiological emergencies 12 2001 -
12 Evaluate improvement indirect actinides 12 2001 -
13 Possibility to provide tracers for Pu and Am 12 2001 US$25,000
25a Training: Management Int. Dosim. Progs 12 2001 US$25,000
Total US$100,000
14 Evaluate methods Occ. exposure to Thorium 6 2002 -
Project Coordination Meeting (China) 11 2002 US$50,000
10 Evaluate low cost systems for actinides 12 2002 US$3,000
15 Design regional database Occ. Exposure 12 2002 US$10,000
19 Survey dose software 12 2002 -
20 Establish QA Systems 12 2002 US$10,000
25b Training: Direct Methods (China) 11 2002 US$25,000
Total US$98,000
2 Implementation RS-G-1.2 Selection criteria 12 2003 -
3 Implementation Recomm. on Freq. & LLD 12 2003 -
4 Implementation Ref. Levels 12 2003 -
11 Harmonise urine and feces analysis methods 12 2003 -
17 Harmonise dose calculations 12 2003 -
20 Evaluate dose software consistency 12 2003 -
23 Evaluate in vitro method performance 12 2003 US$25,000
24 Evaluate dose assessment performance 12 2003 US$25,000
25¢ Training: Indirect Methods (India) 12 2003 US$25,000
Total US$75,000
Project Coordination Meeting (Japan) 6 2004 UJS§50,000
16 Evaluate biokinetic parameters Th,U,Pu,Am 12 2004 -
22 Define performance requ. And tests 12 2004 -
25d Training: Dose Assessment 12 2004 US$25,000
Total US$75,000
Total for Project US$348,000
TABLE 3 BUDGET FOR EACH YEAR.
Year Experts Group Equipment { Fellowship Scientific Total
(%) Activity ($) () $) Visit ($)
2000 - - - - - -
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2001 - 75,000 25,000 - - 100,000
2002 23,000 75,000 - - - 98,000
2003 25,000 25,000 25,000 - - 75,000
2004 - 75,000 - - - 75,000
TABLE 4 HOSTING COUNTRY/INSTITUTE FOR EACH ACTIVITY
No. End Venue Hosting Country/Instit. Funding
0 12/2000 - Australia/ARPANSA -
1 12/2003 - National Authority -
2 12/2003 - National Authority -
3 12/2003 - National Authority -
4 12/2000 - India/BARC -
5 12/2000 - India/BARC -
6 12/2000 - Australia/ARPANSA -
7 12/2001 - Australia/ ARPANSA -
8 12/2001 - Japan/NIRS -
9 12/2002 - India/BARC US$3,000
10 12/2003 - n.n. -
11 12/2001 - China/CIRP -
12 12/2001 - Tech. Off. US$50,000
- 13 6/2002 - India/BARC -
.14 12/2002 China China/CIRP US$5,000
15 12/2004 Korea Korea/KINS -
16 12/2003 - National Authority -
17 6/2001 - Japan/NIRS/JAERI -
18 12/2002 - Japan/NIRS/JAERI -
19 12/2003 - Japan/NIRS/JAERI -
20 12/2002 Korea Korea/KINS US$5,000
21 12/2004 - Korea/KINS/KAERI -
22 12/2003 Japan Japan/JAERI US$25,000
23 12/2003 Japan Japan/NIRS US$25,000
24a 12/2001 Korea Korea/KAERI US$20,000
24b 12/2002 China China/CIRP US$20,000
24c 12/2003 India India/BARC US$20,000
24d 12/2004 Korea Korea/KAERI US$20,000
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