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Introduction

Technology is an essential component in the industrial development to support
economic growth of a country. In industrialized countries, isotopes and radiation
technology has been successfully applied to the need of industry in conjunction with
improvement of techno-economic of industrial process plant to operate more
efficiently. As a result, this could contribute on the saving of energy, material and
operational cost, on the better of product quality, on the conservation of environment
from pollution. Saving of cost production and better of product quality are two main
points that will directly support the competition of product marketing.

Joint UNDP/RCA/IAEA Project RAS/92/073 is a project of Asia and the
Pacific Region, was established in the time when industrial development in this region
is growing extensively. The project was designed to cover five Sub Projects, ie.

e Tracer Technology

e Nucleonic Control System

¢ Non Destructive Evaluation -

« Radiation Technology

o Nuclear Analytical Technique

Activities of the Sub Project Tracer Technology was set at the first Meeting of
National Coordinator in Sydney in 1993, which mainly covered training courses,
workshops, field demonstration of specific technology, experts mission and fellowship
training. These activities will be implemented by IAEA through the RCA Coordinator
who will be supported by the Chief Technical Officer and the Long Term Expert.
These integrated activities would meet the immediate objective for upgrading
capabilities of personnel] in tracer technology.

Through the normal procedure for recruitment of IAEA Staff Member, I was
selected as the Long Term Expert for the Sub Project Tracer Technology for the
duration of one year, with the duty station at Malaysian Institute for Nuclear
Technology Research (MINT) in Bangi Kuala Lumpur.

Duties of the Long Term Expert

Under the Letter of Appointment, my contract with IAEA started on 24
September 1994 based on a Fixed Term Appointment, in the Department of Technical
Co-operation, Division of Technical Co-operation Programmes. My duties were
directed by the RCA Co-ordinator in Vienna and I was responsible to IAEA for the
technical administration and technical oversight of the day-to-day operation of the
Tracer Technology Sub Project, within the agreed programmes and will be required to:



1. monitor the implementation of the schedule of annual activities on Tracer
Technology, identifying and reporting any potentially significant deviations.

2. maintain and update a data base on all regional and national Tracer
Technology project related matters

3. co-ordinate and assist with the assignments of project lecturers and experts
in Tracer Technology

4. co-ordinate and maintain liaison with the Chief Technical Officer

5. maintain liaison with UNDP Resident Representative in the country of
assignment

6. prepare report on Tracer Technology projects as required

7. participate in project meeting as required

8. undertake lecturing and expert assignments in the area of Tracer
Technology

Briefing in IAEA Vienna

Before I started to work at my duty station in Kuala Lumpur Malaysia, I had to
come to Vienna for briefing visit with the RCA Co-ordinator (Mr. John F. Easey), to
get some directions from him for my coming jobs. Besides meeting with Mr. Easey, a
programme had been arranged by Ms. P. Al-Shakarchi, Staff Member of Experts
Section, to meet several IAEA Staff Members, from whom I could get a lot of
information and inputs which would be very useful to back up my jobs. I also got a lot
of information from Experts Section, Fellowship and Training Section, Training
Course Section on the current activities and in planning and implementing their
programmes which might be related to my coming jobs. The IAEA Staff Member I met
were:

- Mr. Ranga M. Iyer - Mr. Klus Froehlich

- Mr. John F. Easey -Mr. Y. Yurtsever

- Mr. 1. Haddad - Mr. E. Garcia Agudo
-Mr. J.P. Colton - M. I. Lewcowicz

- Mr. H. Vera Ruz - Mr. V. Marcovic

- Ms. M. Mandorff - Mr. J. Noel

During my visit, I was also dealing with administrative matters in connection with my
contract with IAEA. In this regard I really owe Ms. Al-Shakarchi a lot of favors for
her time to be made available for this business.

The Duty Station at Sub Project Office in Bangi Selangor, Malaysia.

I left Vienna on 30 September 1994 straightway went to Kuala Lumpur. On
Monday 3 October 1994 1 was taken to Malaysian Institute for Nuclear Technology
Research (MINT), located in Bangi Selangor, about 30 kms. from Kuala Lumpur,
where the Sub Project Office has been provided by this Institute. I conducted courtesy
visit to Dr. Ahmad Sobri, the Director General of MINT. He was very pleased to have
the Project Office in his Institute and he expressed his full support and cooperation on
the jobs I would carry out. I expressed my grateful and my appreciation to MINT for
their support to the Joint UNDP/RCA/IAEA Project RAS/92/073, especially for
providing office space and other facilities.



The office room located in the building of Non Destructive Evaluation (NDE)
Programme, where the activities on tracer applications were being carried out.
Discussions and consultation with the member of Tracer Group on technical matters as
well as Project activities can be done any time. In the day to day of office work, the
necessary office supplies included copy machine were provided by MINT. For external
communication using facsimile and telephone, I could use MINT’s central fax machine
and telephone lines. In March 1995 MINT installed two IDD lines in my office room,
one for telephone line and the other one for facsimile line. For typing documents, etc. if
necessary I could asked for help to the secretariat in the NDE Programme. When
IAEA provided a desktop personal computer, laptop and laser printer I did the typing
my self.

Liaison with UNDP Office in Kuala Lumpur was always performed, especially
when I was going to conduct a duty travel. At least once in a month I went to UNDP
Office to hand in my leave report which had to be submitted to IAEA. In that occasion
I talked about the programmes, activities and progress of the UNDP/RCA/TAEA
Project RAS/92/073 with Ms. Daratul Baida, the National Programme Officer in the
UNDP Office Kuala Lumpur, the one who was in charge for dealing all matters
relating with my duty in Malaysia.

Work Programmes

The detail activities of the Sub Project Tracer Technology and NCS have been
set at the First Meeting of National Coordinator in Sydney in July 1993. However due
to the budget cut of the UNDP contribution for 1995 and 1996, the work plan should
be revised to suit with the available budget. This was done in the Second Meeting of
National Coordinator in Colombo in February 1995. Fortunately, since 1994 several
RCA Member States donated cash contributions, in addition to their in kind
contribution, that could be used to finance the overall RCA activities, included this
Project.

With regard to my duty as a Long Term Expert stationed in Kuala Lumpur, I
always communicate especially with the RCA Coordinator in Vienna. He gave me
directions and advice in connection with the implementations of the work plan and
related activities of the Sub Project Tracer Technology. In the mean time I also used to
put forward suggestions and proposals on the matters relating with the Project
activities (Annex 11).

Review Mission
The job I should do after I've settled in Malaysia was to conduct duty travel to
several RCA Member States to review the status of tracer technology in the respective
countries. The purpose of the duty travel essentially was:
e to assess the technical potential of the National Nuclear Research Institute
to undertake tracer investigation
e to assess the strength and extent of their interaction with potential end
users
e to assess where they might find partners to expand the awareness of this
technology
e to find what is their strong point in their group, that they are able to assist
the other country.




To carry out this job, two consecutive missions were being planed. The first mission,
by Bill Wiblin and Wandowo, was conducted in November-December 1994 to visit
Malaysia, Republic of Korea, Thailand, Indonesia and Vietnam. The second mission,
by Joon Ha Jin and Wandowo, was conducted in January-February 1995 to visit
Bangladesh, Pakistan, India and Sri Lanka. The draft of full report of the two missions
(combined) has been handed to the RCA Coordinator (Annex 1).

National Coordinator Meeting, Colombo 13 - 17 February 1995

The Second Meeting of National Coordinator for NCS and Tracer Technology
was held in Colombo Sri Lanka in 13 - 17 February 1995. This Meeting was attended
by National Coordinator from 14 countries, the RCA Coordinator (Mr. Easey), two
Agency Technical Officer (Ms. 1. Lewcowicz and Mr. Y. Yurtsever) and the Long
Term Expert (Mr. Wandowo). Japan, Myanmar and Singapore were unable to
participate. The important issues discussed in the Meeting were:

e the current status of tracer technology in the Member States, especially in
connection with national efforts contributing to the goal of the Project
objective.

e Review of the work plan for 1995 and 1996, considering to the budget cut
of the UNDP contribution

In this Meeting I presented two papers:
1. Review of NCS and Tracer Technology Programme (Annex 2)
2. Overview of NCS and Tracer Technology Resources in RCA Member
States (Annex 3)

The conclusion and recommendation with regard to the above issues are:

e The benefits derived from regional events need to be carefully managed to
ensure that individual and National Institutions involved, disseminate
information to the national interest group.

e Further activities are required to ensure the practical utilization of
knowledge and skills and to adequately contribute to the promotion and
public awareness aspect.

e Some countries will require additional inputs of assistance to bring them up
to the general level of capability of the other country.

e Use of environmental isotopes incorporation into tracer studies will greatly
assist the studies, especially in the problem of environmental pollution.

e The work programme for 1995 and 1996 will have to be revised taking into
account of the reduced budget from UNDP

e The activities to be conducted in 1995 and 1996 should be focused on
specific targets to enable specific skills to be establish to contribute to
sustainability



These targets would best be selected so that these could be significant bilateral
assistance within the scope of TCDC.
The target topics were:
e destillation column scanning in petrochemical industry
use of RTD mathematical model for flow analysis
flow dynamics in shallow waste water stabilization ponds
dispersion of sewage discharge from ocean out falls
quantitative studies of sediment transport in dredging operation
velocity and direction measurement of groundwater for pollution dispersion
studies

Expert Advisory Group Meeting on Computer Modeling of Tracer Flow Experiment,
Beijing, 6 - 13 May 1995

As a follow up of the recommendation of National Coordinator Meeting in
Colombo, EAGM on Computer Modeling of Tracer Flow Experiment was conducted
in Beijing. This EAGM was attended by Experts from China, India, Indonesia,
Republic of Korea, Malaysia, New Zealand, Philippines and Thailand. They were
funded by their respective countries extra budgetary contribution to RCA. In addition,
Dr. J.Thyn and Dr. Easey were also coming. This Meeting coincided with the
International Conference of Isotopes - 95, so the EAGM participants were able to
attend some interesting session of the Conference. The report is enclosed as Annex 4.

Regional Workshop on the Use of Tracer Technology to Study Dispersion of Effluents
in Groundwater, Jakarta 18 September - 6 October 1995
This Workshop was conducted as the implementation of the Output 1.3. stated
in the Project Document. The contents and the subjects of the Workshop have been
discussed in the Colombo Meeting, where Dr. Yurtsever circulated a draft prospectus
for this Workshop to be comment and getting inputs from the meeting participants. It
was agreed that :
e the duration of the Workshop will be three weeks to give adequate
coverage of topics
e the topics and experimental work would include the use of both
environmental isotopes and artificial radioisotopes tracer
e there would be emphasis on the need for a multidiciplinary approach to
groundwater studies and include such topic as geochemistry and
geophysics.

The Workshop was held in Jakarta, organized by Centre for the Application of Isotope
and Radiation - BATAN. In the opening ceremony I made a speech on behalf of the
Agency (Annex 5), and the Workshop was officially opened by the Deputy Director
General of BATAN. There were 21 participants from abroad and 11 local
participants/observers, 4 lecturers from abroad and 3 local lecturers (Annex 6).
The main topics to be covered in the Workshop (Annex 7) were:

e Basic concept of tracing methodologies

e Overview on groundwater system

¢ Environmental problem in groundwater management

e Environmental isotopes methodologies



e Tracer applications for dispersion studies
e Method of data evaluation and interpretation
e Safety aspect and radiation protection

The programme of the Workshop covering lectures, field demonstration to measure
groundwater flow velocity using single well technique, demonstration on the use of
mathematical model using PC, presentation of case study by participants (Annex 8)
and technical visit to Bandung to see the Municipal Waste Disposal sites. I gave
lecture on topic relating with radioactive tracer, with title : Radioactive Tracer and
Basic of Tracing Applications (Annex 9). Before closing there was an open discussion
lead by Dr. S.M. Rao, aiming to look for possible activities with the involvement of
IAEA to support development of Tracer Technology and related techniques in the
RCA Member States, which will contribute to problem solving in industry and
environment. The outcome of the discussion was summarized as attached in Annex 10.

Activities in RCA Member States.

The record of activities was extracted from the country report made by the
National Coordinator in conjunction with the Project implementation and national
events, since the beginning of the Project until September 1995.

Bangladesh
e Review Mission on Tracer Technology - January 1995-(Joon Ha Jin, Wandowo)

e NEMS on the Applications of Industrial Tracer Technology and NCS - January
1995

China

e Regional Workshop on NCS in Steel Industry - June 1992

e National Seminar on the Application of Radiotracer Technique to the Investigation
of Offshore Sediment Transport Process - October 1993

e International Conference on Isotopes - May 1995
EAGM on Computer Modeling of Tracer Flow Experiment - May 1995

India

e International Conference on Application of Radioisotopes and Radiation in
Industrial Development - February 1994

e RTC on Application of Isotope Techniques in Process Optimization - November
1994

e Review Mission on Tracer Technology - January 1995 (Joon Ha Jin, Wandowo)

Indonesia

e NEMS on Application of Tracer Technology in Oil and Petrochemical Industry -
August 1993

e NEMS on Nuclear and other Advance Techniques in Oil Industry - January 1994

e Review Mission on Tracer Technology - November 1994 (Bill Wiblin, Wandowo)

e RW on the Use of Tracer Technology to Study Dispersion of Effluents in
Groundwater - September 1995



Republic of Korea

e Demonstration on Gamma Ray Transmission Scan in Destillation Column - August
1993

e Expert Mission on Computer Model - February 1994 (J. Thyn)

e National Seminar on Process Optimization Using Tracer Technology in Chemical
and Refining Industry - March 1994

e Review Mission on Tracer Technology - November 1994 (Bill Wiblin, Wandowo)

Malaysia

e National Seminar and Demo on the Application of Radioisotope Technology in Oil
and Gas Industry - 1992

e Expert Mission on Computer Modeling - September 1994 (J. Thyn)

e RW on the Use of Tracer Technology to Study Dispersion of Effluents in Surface
Water - September 1994 :

e Review Mission on Tracer Technology - November 1994 (Bill Wiblin, Wandowo)

Mongolia
e Expert Mission and National Seminar on Application of Radioisotope Techniques
in Mineral and Coal Mining - November 1994

Pakistan

e National Seminar on Application of Nuclear Techniques to Metal and
Manufacturing Industry - 1994

e Expert Mission on Computer Modeling - 1994

e Review Mission on Tracer Technology - January 1995 (Joon Ha Jin, Wandowo)

Philippines
e Tracer Studies of Leachates Migration in Sanitary Landfill - 1993

Sri Lanka

e Demonstration on Gamma Scanning of Destillation Column - 1994

e National Seminar on the Application of Tracer Technology to Coastal Engineering
- December 1994

e Review Mission on Tracer Technology - February 1995 (Joon Ha Jin, Wandowo)

e Second Meeting of National Coordinator - February 1995

Thailand

e NEMS on Tracer Technology in Petroleum and Petrochemical Industry - August
1993

e Expert Mission on Computer Modeling - October 1993 (J. Thyn)

e Review Mission on Tracer Technology - November 1994 (Bill Wiblin, Wandowo)

Vietnam

e National Seminar on Application of Nuclear Technology to Coastal Engineering -
November 1994

e Review Mission on Tracer Technology - December 1994 (Bill Wiblin, Wandowo)



Number of Personnel Participated in Regional Training Courses on Tracer
Technology

Country RAS/79/061 RAS/86/073  RAS/92/073 Total
Bangladesh 2 4 5 11
China 2 8 4 14
India 3 4 6 13
Indonesia 2 7 4 13
Rep. of Korea 2 2 4 8
Malaysia 2 6 6 14
Mongolia - - 4 4
Myanmar - - 2 2
Pakistan - 7 3 10
Philippines 3 3 4 10
Singapore - - 1 1
Sri Lanka 2 3 4 9
Thailand 4 4 5 13
Vietnam - 6 4 10

Profile of Tracer Technology in RCA Member States

Radiotracer technology is a “tool” to study the behavior or the problem related
with the dynamic of a system which can be applied in the industrial process plant,
hydrology, environment etc. In industrial process plant the technique basically can be
used for trouble shooting problem in a process plant and for assessing its working
condition and to investigate how well the process plant is working. In hydrology and
environment, tracer technology is also proved as an effective method to study water
dynamic which at the end it can provide an answer on the problem encountered. This
. potential is not yet fully understood by the end users which are primary responsible on
the working condition and performance of industrial process plant and environmental
management.

The development of tracer technology, along with the development of
radioisotope application in other field, was normally being carried out at nuclear
research institute. The extent of development of radiotracer technology in a country is
governed by several factors, among other things are :

o  Safety rule on the utilization of open radioactive sources
The utilization radioactive sources for tracer experiments has two potential risks,
i.e. radiation hazard and contamination. This may become one the considerations

of a country to impose a strict safety rule to use open source to be released such
as in a tracer experiment.






