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EXECUTIVE SUMMARY

A five-member team review and programming mission led by Mr. A. Boussaha, Head,
Africa Section, visited Myanmar from 18 - 22 October 1993. The mission was organized under
the interregional project INT/0/053 and financed by the UNDP Sectoral Support Fund. The
mission visited various institutions in which technical co-operation projects are either underway
or might be carried out in future, and held in-depth discussions with local scientists and
competent national authorities, and representatives of International organizations FAO. WHO
and UNDP.

The Myanma Atomic Energy Committee (MAEC) was formed in August 1992. The
committee has eleven members from various Government Departments dealing with peaceful
uses of nuclear energy. To upstream IAEA technical co-operation projects and enhance the
nuclear technology programmes in Myanmar, the role of MAEC should be strengthened in
terms of programming capacity and co-ordination of national activities. It is expected that
in future the Foreign Economic Relations Department (FERD) will rely essentially on technical
competence available at MAEC.

The recommendations made by the mission aim at improving programming and co-
ordination mechanisms In relation to Agency-supported activities in Myanmar, strengthening
major services supporting general atomic energy development, such as radiation protection
and maintenance of nuclear instruments, and increasing the effectiveness of technical co-
operation programmes In agriculture and human health.

The mission reviewed past projects supported by the Agency in agriculture and proposed
specific programmes to be carried out in future, keeping in view the Government's priorities.
These programmes geared towards concrete needs pertain to the applications of isotopes
in studies aiming at improving soil fertility and the environment by introduction of nitrogen
fixing trees, mutation breeding for evolution of better varieties of grain-legumes, pesticide
residue studies in rice-fish farming and blue-green algae farming, and isotope-aided studies
to improve nutrition and fertility in cattle. In the human health sector, there is a need to
strengthen nuclear medicine and radiotherapy services at the Yangon General Hospital. As
regards the basic supportive services required to sustain general development of nuclear
technology, there is a strong need to establish a central nuclear instrumentation repair and
maintenance facility and to develop adequate infrastructure for the design and
manufacturing of simple laboratory equipment to render services to a wide range of end-
users.

Main mission activities are the following:
Seminar on the Role of Nuclear Techniques In the National Development Plan
Meeting with the Myanma Atomic Energy Committee (MAEC)
Meeting with the Foreign Economic Relations Department (FERD)

- Meeting with UNDP
- Visit to the Ministry of Education

Visit to the Ministry of National Planing and Economic Development
- Visit to the Ministry of Health
- Visit to WHO
- Visit to FAO
- Final Meeting with MAEC. FERD, and UNDP



INTRODUCTION

Experience has shown that many Member States have difficulty in Identifying and
prioritizing programmes in the light of their development plans and within the financial
constraints of technical co-operation programmes. As a result, a large number of requests
are received by the Agency without proper screening by the Member States. The IAEA's
Technical Co-operation Programme approved at its Board of Governors for the biennium 1993-
1994 includes an interregional project. INT/0/053, specifically designed to undertake in-depth
reviews of past and present technical co-operation programmes in recipient countries. The
reviews include a mechanism for identifying and prioritizing future technical co-operation with
reference to past and present projects and to the countries national development plans. It
is expected that this activity will lead to the establishment, in Member States, of medium-term
plans for the utilization of nuclear technology which are consonant with overall national
development objectives, and to the definition of a useful frame of reference for the future
preparation, application, assessment and eventual approval of individual technical co-
operation projects.

A five-member team mission was organized for this purpose from 18-22 October 1993
under the project INT/0/053 but financed by UNDP Sectoral Support Fund, and this document
reflects the findings and recommendations of the team. Intensive contacts with various sectors
in the country were co-ordinated by UNDP.

The mission was composed as follows:

Dr. A. Boussaha Head, Africa Section, Division of Technical Co-operation
Programmes, IAEA; (Head of the Mission)

Dr. S.H. Mujitaba Naqvi Chief Scientist, Director General, Nuclear Institute for Agriculture
and Biology (NIAB), Pakistan Atomic Energy Commission (PAEC),
Falsalabad. Pakistan

Prof. M. Poshyachinda Professor. Department of Radiology and Nuclear Medicine,
Chulalongkorn University Hospital, Bangkok, Thailand

Mr. Ton That Con Head, Nuclear Electronics Department, Nuclear Research
Institute (NRI), Dalat, Viet Nam

Mr. S. Nemoto Project Officer, Asia and Pacific Section, Division of Technical
Co-operation Programmes. IAEA

The terms of reference of the mission were:

1) to undertake in-depth review of past and present technical co-operation projects;
2) to Identify priority national areas of social and economic interest, in which nuclear

techniques could be integrated to further national development efforts, in preparation of
a medium-term technical co-operation programme;

3) to assist the national authorities in formulating new requests for the 1995-96 TC programme;
4) to assess the local infrastructure and examine institutional framework suitable for the

implementation of Agency-supported projects.

Discussions were held with Minister for Education, Deputy Minister for Education (Chairman
of Myanma Atomic Energy Committee), Minister for National Planning and National
Development, Deputy Minister for Health, Member of Myanma Atomic Energy Committee.



1. COUNTRY PROFILE

1.1 Background Information

The Union of Myanmar, formerly known as the Union of Burma, is the largest country in
mainland South-East Asia with a total land area of 676,578km2, sharing international
boundaries with Bangladesh, India, China, Laos and Thailand. It extends from the
mountainous northern hills with elevation of up to 4,500m, touching Tibet to the south of
Victoria point (about 2,000km) facing the Bay of Bangal and the Andaman Sea. March, April
and May are the hottest months, the temperature rising as high as 43°C In some parts of the
country. The monsoon lasts until late September with intermittent showers In October. The
average rainfall in Yangon (the capital of Myanmar) is ca.245cm and some area exceeds
500cm. The country is divided into seven states which are delineated along ethnic groupings,
and seven divisions which are defined along geographical lines. Nearly 90% of the
population in Buddhists. There are also Christians, Muslims and Hindus. Myanmar's population
is estimated at 42.33 million in 1992 (UNDP Human Development Report 1993), with an annual
growth rate of 1.88% and population density (km2) of 62.56. About 75% of the population is
rural, and there is no significant rural to urban migration. Life expectancy at birth is 56 years
for men and 60 for women and an adult literacy rate of 78%.

Myanmar gained independence from British rule in 1948, and adopted a parliamentary
system. In 1962 a military government assumed power, replacing the civilian government with
a Revolutionary Council which ruled by decree. In March 1974, the Socialist Republic of the
Union of Burma formally came into being, under a new constitution establishing a one-party
socialist state led by the Burma Socialist Programme Party (BSPP). The country attained a
modest but constant growth In the 60's and 70's, but a rapid deterioration of the economic
situation in the 80's made a military takeover the power in 1988. In spite of sustained efforts,
the following highlights the continuing human development concerns in the country, in the
areas specifically addressed in the Governing Council decisions, e.g. Primary Education,
Adequately Protected Water Supply, Sanitation, Basic Health, HIV/AIDS, Maternal Mortality,
Nutrition for Babies, etc.

1.2 Economic and Social Condition

Myanmar was declared a least developed country (LDC) in December 1987. Real GDP
per capita (PPPS) of the country was $659 In 1992 with a total GDP of 9 billion $. Upon
assumption of power in September 1988, the State Law and Order Restoration Council (SLORC)
formally discarded the central planning approach and adopted a market-oriented "open
door" economic policy. After registering modest growth of 3.7% In 1989 and 2.7% In 1990. the
growth rate in 1991 was only 1.3%. This was mainly due to a poor performance in agriculture,
which was a key economic sector generating about half of the GDP. Agriculture production
grew by only 0.1%, while the manufacturing sector, affected by shortages of energy, raw
materials and spare parts, registered a negative growth rate of 0.4 percent.

Myanmar is rich with natural resources. Its famous rubies and other precious stones such
as Sapphire, Pearl and Jade constitutes a good deal of the country's foreign exchange
earnings. Gemstone Emporiums are held twice a year from 1993 onwards. Teak comprises
almost 50% of the country's total export earnings. On the other hand, the other natural



resources development of the country faces critical challenges. The amount of arable land
over the last twenty years has remained unchanged; in 1991, there was even a slight
decrease. Improvement In cropping intensity is now a major objective of government policy.
Although the country has plentiful forest cover, estimated at over 48 percent of the land area,
average yearly rates of deforestation stand around 2.1%, partly due to fuel wood demand.

Inflation remained a major concern. The main reason for the high inflation rate is an
increase in money supply. On 26 March 1993. the SLORC increased the salaries of public-
service personnel for the first time since April 1989. The monthly pay scales of public servants
was Increased from Kt.450-2,000 to a new range of Kt.600-2,500, effective from 1 April 1993.
This represents a 33% rise for the minimum wage earners and a 25% rise for Ihe maximum
wage earners. Pensions of retirees state employees were also raised by 25%. The SLORC also
announced other measures aimed at improving the lot of state employees. This wage rise is
roughly equal to the average increase in the consumer price index of about 30% in 1992.
However, the government inflation figures are considered to be grossly underestimated.

Though the private sector has expanded and contributed to the economic recovery of the
recent years, the development of the sector remains well short of its potential, as a result of
macro-economic instability, infrastructural bottlenecks, and the need for greater supportive
policies.

1.3 Development Plans, Programmes and Policies

Agriculture, livestock, fisheries and forestry account for almost 50% of the GDP, whilst
wholesale and retail trade accounts for another 22%. Manufacturing and mining continue
to remain at 10% of the GDP. Increasing growth targets have been set for the agricultural
sector (through more extensive agriculture and construction of Irrigation activities) in central
Myanmar. In terms of the major sectors of the economy, particular importance is being given
to develop the most productive sectors within a short time-frame. This includes emphasis on
increased agricultural production, on rapidly developing oil and gas resources, and on
raising the output of gold and gems in the mining sector. Myanmar has the potential to raise
agricultural output substantially and, as a competitive producer, to significantly expand
agricultural exports. Agricultural production, however, has been stagnant due to chronic
shortages of physical Inputs and distorted incentive system.

With respect to nuclear techniques, the use of ionizing radiation in various fields of Science
and Technology has existed in Myanmar for the past 30 years. Almost all of these activities
in various areas such as radiotherapy, radiodiagnosis, nuclear medicine, medical research,
agricultural, veterinary, environmental radiation monitoring, training and research in nuclear
techniques has been with the assistance of IAEA. Priorities Identified by the Myanmar Atomic
Energy Committee (MAEC) are the following:

\. Activation of the Environmental and Personnel Radiation Monitoring

2. Replacement of the present Radium Needle System at Yangon General Hospital with a
Caesium After-loading Manual System (to handle radiation more precisely and safely)

3. Eradication of Malaria (Myanmar, being tropical and thickly forested, is infested in the



rural areas with malaria causing mosquitoes. As part of an existing Malaria eradication
campaign. MAEC would like to initiate Sterile Insect Technique project at a pilot or area
wise level.)

4. Reactivation of TC Activities outside Yangon (MAEC wants to spread TC projects, e.g.
starting-up of a nuclear science laboratory at The Mandaiay University.)



2 REVIEW OF PAST AND PRESENT IAEA TECHNICAL CO-OPERATION ACTIVITIES

2.1 Food and Agriculture

Mutation Breeding

The Agency supported a project MYA/5/005 entitled "Radioisotopes in Agriculture." The
objective of the project, approved in 1981, was to study radiation induced genetic changes
for developing improved varieties of certain crop plants. Nine crop species were studied and
two mutants of rice were released as commercial varieties, one of which covered a
considerable area. Under the multi-year project five missions were carried out and equipment
was provided.

The project has suffered because of some unavoidable and some avoidable reasons. The
avoidable reason is that the project is being handled at Yangon where seed is irradiated.
The irradiated seed is sent to various places, particularly the Agricultural Research Institute
(ARI) at Yezin. It amounts to having not one but numerous mutation breeding programmes.
The mutated material should, in fact, be tested at one place and after the mutant has
stabilized, selections should be made and seed multiplied for small plot and then large plot
trials. This seed can be sent to various ecological regions for field and adaptability trials after
which it can be evaluated for release as a commercial variety. If irradiated seed is to be
supplied to researchers in different ecological areas for selection for specific characters
suitable for that area, this activity may be a separate one in addition to the main mutation
breeding programme at one location. From the discussions It appeared that ARI Yezin would
be a more suitable place for such a project.

Despite the fact that this project has not been as successful as it could have been,
mutation breeding, indeed, has a role in increasing agricultural productivity in Myanmar.
However, the institutional arrangements and the management of any new projects) will have
to be modified to get the optimum output. Further that the Agency has supported the country
for ten years and helped develop facilities for mutation breeding, the country should now help
itself and continue most of the mutation breeding work on its own. However, the Agency may
still help in mutation breeding of some specific crops such as food legumes.

Crop Production

The project MYA/5/006 entitled "Isotopes and Nuclear Techniques in Crop Production" is
a three-year project that started in 1993. The objectives are to assist in the establishment of
a laboratory capable of isotope-aided studies on soil plant relationships with particular
emphasis on rice. From the report of the counterpart Institute It appears that three aspects
are under study by three different establishments. "Studies on nitrogen fertilizer use efficiency"
are being carried out by the Land Use Division, Myanma Agriculture Service (MAS), Yangon.
"studies in biological nitrogen fixation" are being carried out by ARI at Yezin, MAS, and
"studies on water use efficiency" by the Extension Division, MAS, Yangon.

Laboratory and field equipment has been received. A three-week expert mission was
undertaken during which a training course was conducted on the use of N-15 in fertilizer
studies. Some experiments are under way while others were to be initiated in October 1993.



Since the project has just started it is too early to evaluate the results. A detailed report on the
work should be obtained for evaluation after one year of the initiation of the project.

Animal Science

The project MYA/5/007 entitled "Improving Cattle Fertility and Disease Diagnosis" has been
approved for three years starting 1993. Most of the equipment has already been received
in 1993 and an expert as well as Agency staff member missions also undertaken. The
laboratory set up for the project is now in a good shape and the staff responsible for it is very
capable and seemed to be highly motivated.

2.2 Medicine and Biology

Clinical Application of Nuclear Medicine

Department of Nuclear Medicine, Yangon General Hospital (YGH) is the only center
providing clinical Nuclear Medicine services in the country. It has been established with
technical assistance from the IAEA. The first expert service was received in 1965. The clinical
services were expanded following the receipt of a rectilinear scanner in 1966 and 3-probe
scintillation detector system in 1968 under the Agency TC project BUR/6/004. Further
strengthening overall diagnostic capabilities of the department was achieved by expert
missions and delivery of major equipments during 1974-1983 under the Agency TC projects
BUR/7/002 and BUR/6/012.

Radioimmunoassay (RIA) procedure for thyroid related hormones, cortisol and sex
hormones using bulk reagents was set up through expert mission to YGH in 1982. Up to now
the RIA laboratory is entirely dependant on the Agency for supplying reagents.

During 1984-1992, Nuclear Medicine services have been upgraded at YGH under the TC
project MYA/6/014 entitled "Nuclear Medicine Services". Several expert missions, fellowships,
equipments and accessories, chemicals, reagents and radiotracer were arranged by the
Agency. The major equipments include gamma camera, isotope calibrator, automatic
gamma counter, refrigerated centrifuge, etc. Under this project, a number of equipments
were also despatched to The Mandalay General Hospital (MGH) in order to establish RIA
laboratory there. However the Mandalay project could not be implemented due to lack of
manpower and finally the equipments were transferred to Department of Nuclear Medicine,
Yangon General Hospital in 1992 as recommended by the Agency.

Currently there is one ongoing project MYA/6/016 at YGH entitled "Medical Application of
Radioisotopes" which covers 1993-1994 with the aims to upgrade the in-vivo organ imaging
and in-vitro radioimmunoassay services. Gamma counter and accessories were provided and
3 fellowships awarded. Additional items which include refrigerated centrifuge, freezer, spare
parts, etc. will be supplied later.

Nuclear Medicine Research

Nuclear Medicine Research Division, Department of Medical Research (DMR) was



established in 1968 mainly with Technical Assistance from IAEA with the aim to develop and
extend facilities for the applications radioisotopes in medical research in order to identify and
solve the national health problems. Radioisotope laboratory has been developed under the
Agency TC Projects BUR/6/008 in 1976/80 and BUR/6/010 in 1981 /84. Personnel training together
with equipments and radioisotope supplies were provided by the Agency. Application of
Nuclear Techniques in identification of pharmacological active groups/compounds in the
medicinal plant extracts had been successfully carried out under TC project BUR/6/013 in
1985/88. The project MYA/6/015 "Hormonal Studies on Pituitary Adrenal Disorders in snake bite"
has been completed in 1993. In addition a number of research contracts were awarded by
the Agency in 1983-85 and 1990-93, including immunoradiometrlc assays for detection of
filariasis or malaria infection and for assessment of malaria transmission.

At present, one TC project MYA/6/017 en "Application of Nuclear Techniques in
Reproductive Health" is being carried out at DMR, the subject of which Is the introduction of
bulk reagents methodology for sex hormones. Expert missions, fellowships, equipment and
reagent supplies are provided by the Agency.

Human Tissue Bank

A Tissue Bank had been established at the Yangon Orthopaedic Hospital in Kemmendlne
through the technical cooperation with the Agency in 1984. It had produced freeze dried
human allografts and had been widely distributed to all orthopaedic and surgical units of the
whole country. It had been functioning well up to 1987 when the founder surgeon died
suddenly. In 1992, the Government took appropriate steps to reactive the Bank.

2.3 Repair and Maintenance of Nuclear Instrumentation

As regards the basic supportive services required to sustain general development of
nuclear technology, there is a strong need to establish a central nuclear Instrumentation repair
and maintenance facility and to develop adequate infrastructure for the design and
manufacturing of simple laboratory equipment to render services to a wide range of end-
users. In the past, Myanmar has been recipient of a large number of the Agency TC projects.
Some 50 or more projects were approved for implementation in the country with appreciate

inputs In equipment, training and expert services. As far as instrumentation is concerned, and
taking for example the period 1981-90, a total of roughly 1 million USS has been disbursed by
IAEA in the form of nuclear and related equipment.

The most sophisticated equipment is:

MYA/1/012: "Nuclear Physics Laboratory" (Dept. of Physics, Yangon University)
MYA/1/013: "Applied Nuclear Physics and nuclear instrumentation" (ditto)

Neutron generator, X-Ray generator, PC's, MCA's, various types of semiconductor and
scintillation detectors, etc.

MYA/2/007: "Nuclear Chemistry" (Dept. of Chemistry, Yangon University)



PC-based Gamma spectrometer, low Beta counter, radioactive flow injection analyzer,
MCA, SCA's, counters, etc.

BUR/6/004, BUR/6/005, BUR/7/002, MY A/6/012, MY A/6/014, MYA/6/016 Related to nuclear
medicine (Yangpn General Hospital)

More that 30 items of equipment including Gamma camera, rectilinear scanner, RIA,
gamma counters, PC's, Liquid Scintillation Counter, etc.

MYA/6/015, MYA/6/017: Use of radioisotope and nuclear techniques in medical
application (Dept. of Medical Research)

Multi-well Gamma counter, centrifuge, fraction collection, liquid scintillation system.
Gamma spectrometer, radio chromatograph, radiation monitors and dosimeters, etc.

MYA/9/002, MYA/9/003 "Environmental Radiation Monitoring" (Central Research
Organization)

Low background Alpha/Beta system, two pc-based Gamma spectrometer, XRF analysis
system, TLD system, etc.

MYA/8/004: "Non-destructive Testing" (Central Research Organization)

Magnetic and liquid penetrating testing equipment.

Besides IAEA-supplied equipment, the country also received an appreciable amount of
sophisticated equipment from other sources (UNDP, WHO, JICA, etc.) which have been
installed in various hospitals, research institutions, etc. throughout the country, but principally
In the Yangon area.

Facing with this large number and variety of equipment distributed in various institutions,
it appears that further efforts must be tried to solve problems involving maintenance and
repair of nuclear and related instrumentations. The problems are:

- shortage of trained manpower in individual institutions;
- lack of co-operation among institutions to help carry out maintenance work;
- insufficient test equipment and lack of spare parts.

The Agency provided two TC projects related to these activities, namely BUR/4/005
"Nuclear Instrumentation" (completed in December 1988) to the Chemistry Department of
Yangon University, and MYA/1/013 "Applied Nuclear Physics and Nuclear Instrumentation" to
the Physics Departments of Yangon and Mawlamyine Universities. It seems that these activities
have been restricted within the university borders and this makes it difficult to achieve one of
the project objectives, i.e. "to establish and centralized nuclear instrumentation repair and
maintenance service and training center" unfortunately.



2.4 Watershed Management

Technical co-operation project MYA/8/003 "Sedimentation Study at Inle Lake" was initiated
in 1993 at the Forest Department, Ministry of Forestry, with the aim to investigate through
isotope techniques, the siitation process in Lake Inle and identify the zones of the catchment
basin which are mainly responsible for siitation of the lake. This project was formulated at the
request of UNDP and is related to the UNDP - supported project "Pilot Watershed Management
for Kinda Dam (MYA/81/003)" for which FAO Is the executing Agency. The Agency provided
expert services to assist in collecting shallow sediment cores from different zones using gravity
corer for siitation and sediment rate studies based on measurement of Pb-210 and Cs-137
radioisotopes. Soil and water samples from lake and streams of the catchment area for
stable isotopic studies (0-18, D) have been collected as well. Hydrology equipment provided
by the Agency includes a sediment corer, a portable environmental laboratory and a
navigation system for the determination of location and elevation of sampling sites.
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3. SECTORAL PROGRAMMES AND INSTITUTIONAL REVIEW

3.1 Food and Agriculture

Overview

The country is endowed with good natural resources including land, forest, mineral and
marine resources. There are diverse sources of energy also available but most of these have
not yet been exploited. Proven oil reserves are estimated at 114 mmb and gas reserves at 139
bcf. The future discovery potential is estimated at 800 mmb of oil and 7,000 bcf of gas. Coal
reserves are estimated at 200-230 million tons. Hydropower potential is over 108.000 MW. A
forest area of 80 million acres, farm trees and agricultural residues are not only a source of
non-commercial energy for the present but also have a vast potential for future.

However, the present consumption and availability of energy is one of the lowest in the
world (0.3 ton per capita per year in 1990). Over 82% of the primary energy comes from fuel
wood, charcoal and other biomass and unlike other countries the proportion of such
traditional energy supply is Increasing in Myanmar resulting in loss of trees. There has been
a steady decline in the forest area; beiween 1925 and 1975 it was depleting by 175.000 ha
per year but after that a much larger area is lost every year. The mangrove forests are also
depleting. Apart from the depletion due to use as timber or fuel wood the depletion in the
forest area is also due to encroachment by agriculture. The depletion is causing adverse
affects on soil, environment and the entire social fabric In the area.

The economy of the country is highly dependent on agriculture and forestry resources.
About 76% of the population reside in rural areas and 63% (about 10 million) of the total
labour force (about 16 million) are engaged in agriculture. Agriculture contributes 65% In
value of the total production of goods and 75% of the foreign earnings.

The importance of agriculture in the socio-economic development of the country is evident
not only for the present but also for quite some time to come. As mentioned above the energy
consumption in the country is very low and plant material (biomass) provides a high share of
the energy mix enhancing the Importance of agriculture and farm forestry. The ecological
conditions in parts of the country are deteriorating particularly because of the energy
shortages and cutting and burning of trees, the worst affected being the dry zone.

For development of agriculture, the country's energy situation needs to be looked into.
However, it is beyond the scope of the present mission to discuss in detail as to how the
energy mixes are to be planned to have a positive effect on agriculture and how agriculture
needs to be viewed and practiced to help the overall energy situation.

Of the total of 24.6 million acres of cultivated land (including 4.7) million acres double
cropped) 20.7 million acres (84.5%) is used for cereals, oilseed and food legumes producing
15.5 million tons of produce. The rest of the cultivated area is used for other food crops,
plantation crops (tea, coffee, oil palm, etc.) and industrial crops (cotton, sugarcane, rubber,
etc.). Of the net sown area of 19.4 million acres, only 2.5 million acres (13%) Is provided with
any irrigation facilities and since rainfall is mainly seasonal, the need for further irrigation
facilities is evident. The Government of Myanmar has several plans to make more water
available for Irrigation by tapping groundwater and other perennial sources. The land use
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Is far from optimum and an area estimated to be as extensive as the cultivated area Is
considered as culturable waste.

The per acre yields of various crops are very low. The total input of fertilizer nitrogen,
phosphorus and potash is only 400,000 tons which comes to about 20 kg per acre of the total
sown area. Despite the fact that the soils in the deltaic region are quite fertile, this amount
of fertilizer is rather low and, perhaps, is one of the major factors for low per acre yields.
Another factor that is apparent is the widespread use of varieties that are not the most
suitable; even for paddy which is the major crop, high yielding varieties cover only 50% of the
area. There seems to be a lot of scope for evolution and Introduction of new high yielding
varieties more suited to the local climatic conditions. According to some publications of the
government the incidence of pests and diseases Is not considered to be a major constraint
in agricultural productivity in Myanmar. However, some losses do occur and in certain minor
crops pests are. indeed, a problem.

Although agricultural mechanization started in early seventies, yet the main input of power
into agriculture is still draught animals. The government is now giving considerable emphasis
on introduction and use of mechanization in all agricultural operations.

Sectoral Programme

The Government of Myanmar have recognized the extensive role of agriculture in the
national economy and its bearing on all socio-economic aspects. Agriculture is receiving
strong support for long term and short term plans. The major objectives are: (a) domestic self
sufficiency in food, (b) adequate production of raw material for local agro-based industry,
and (c) generation of surplus for export. The objectives are to be achieved by (a) increasing
area by bringing fallow and culturable waste lands under cultivation, (b) increasing
production per acre, (c) increasing farm mechanization and (d) provision of increased
irrigation neiworks.

Production targets for food crops such as paddy, wheat, corn, sorghum, oil crops, peas
and beans and others have been spelled out for the period up to the year 2000. Similarly,
targets for production of industrial raw material crops such as jute, cotton, sugarcane,
tobacco and rubber have also been spelled out. Apart from developing traditional export
crops (rice, beans, rubber) it is envisaged that new crops such as pepper, cashew nuts,
coffee, mangoes and other fruits should be developed for export. As for bringing more area
under cultivation, it is estimated that about 18.5 million acres can be brought under
cultivation. (However, a large portion of this area is supposed to come out of forest covered
areas. Whether it will be the right thing to do is surely debatable).

At present 5000 tractors cover only 4.2 per cent of the cropped area. Provision of another
5000 tractors will result in coverage of about 2 million acres i.e. about 10% of the area. For
increasing availability of water different sources are to be tapped, a major one being lift
irrigation. Thus increased supply of water, increased mechanization, increased input of
fertilizer and pesticide and increased area under cultivation are to be achieved for
agricultural development.

The government has shown keen awareness about prevention of soil degradation and
environmental damage and development of rural infrastructure and proportionate
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development of all the regions. Development in the dry zone Is being emphasized. Some
short-term measures have also been spelled out.

Institutional Review

A Myanma Agriculture Service (MAS), Ministry of Agriculture

The agriculture sector is quite well organized. Agricultural education, research and
extension are co-ordinated by the Myanmar Agriculture Service (MAS) which works under the
directions of the Ministry of Agriculture. MAS has four major divisions namely, Land Use,
Agricultural Research Institute, Applied Research Division and Extension Division having a total
staff of about 15,000 of which 79 have postgraduate qualifications and 13 have Ph.D degrees.

Rice is the most major crop in the country covering 12 million acres with a production of
14 million tons. It is not only the staple food but is also an export crop. However, there are
few researchers at the Ph.D level Involved with any research on rice. The situation regarding
high level manpower involved in research on other commodities or disciplines in agriculture
is not different from that mentioned for rice.

While the high level manpower has to come from the Universities, the technical personnel
at the junior levels of research, management and extension come from state institutions. There
are seven State Institutes for Agriculture producing about 200 diploma holders annually and
nine agriculture high schools which accommodate 200 trainees every year. All these are
absorbed in MAS and man the four Divisions of MAS.

The Agricultural Research Institute and the Applied Research Division are at present
responsible for Research and Development in agriculture. While the former is concerned more
with the basic problems, the Applied Research Division conducts field research in different
ecological regions.

The system of transfer of results of R&D to the user seems to be working alright which
indicates that any increased input into research could easily find application in the field and
could provide good economic dividends. Even though the present strength of the extension
staff is only 7000 and considering that there are 13,742 village tracts and 4 million farm
households the ratio of farmers per extension technician works out to 500 farmers per
technician, the extension service seems to be working quite well. The situation indicates a
good level of motivation of the extension staff and receptive farming community.

B Livestock Breeding and Veterinary Department (LBVD), Ministry of Livestock Breeding and
Fisheries

The Livestock sector, in general, seems to be quite well oriented for research and
development work. The project is very useful and is likely to provide good results. The staff
involved in the project are adequately trained, competent and motivated. RIA and EUSA
facilities have been established. The location of these facilities at the Livestock Laboratories
is appropriate.
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3.2 Medicine and Biology

Sectoral Programme

There are high infant mortality rates (98 per 1,000 live-births) and maternal mortality rates
(250 per 100,000 live-birth) in Myanmar which reflect the critical need for maternal and child
health care. The life expectancy at birth is 59 years in 1990. Only one-third of population has
access to safe water and sanitation.

The most common cause of death is communicable diseases especially malaria, and
tuberculosis. There is an increasing trend of cancer incidence throughout the last decade.
As compared to the communicable disease the mortality from cancer is not amongst the
absolute priorities.

Active collaborative programme are being developed by UNDP and UNICEF concerning
primary health care, basic education, water and sanitation, HIV/AIDS. For WHO, 42 projects
will be supported by WHO In 1994/1995. Biennium Cancer Control Programme has been
launched and supported by WHO at the Radiation Oncology Department, Yangon General
Hospital with the alms to ensure a high quality of prevention, treatment and rehabilitation of
cancer. In addition, the Laboratory Support Programme will also be supported by WHO with
the objective to facilitate better health care at the peripheral areas of the country through
provision of laboratory services and provision of better referral facilities at the Intermediate
and central level laboratories.

Nuclear technology plays an important role in solution of health problems, for example,
radiation therapy is needed for cancer patients, nuclear medicine technology is very useful
and cost effective in investigations of various health problems as well as treatment of thyroid
disorders. Radioimmunoassay (RIA) and related methodologies are necessary for diagnosis
of thyroid disfunction and are useful in diagnosis and management of communicable and
noncommunicable diseases such as tuberculosis, malaria, and snake bite, etc.

Institutional review

A Department of Nuclear Medicine, Yangon General Hospital (YGH)

This institution was established in 1963 following the visit of Dr. E.H.Belcher, then Head of
Division of Life Sciences of the IAEA, In 1959. Equipments, expert missions, fellowships as well
as chemicals, reagents and radioisotopes have been provided by the Agency under various
TC Projects since 1965. In 1987, the department expanded its services to YGH-2 which is
located closed to YGH-1. This new hospital building was donated by the Japanese
Government. There is sufficient space for in-vivo and in-vitro nuclear medicine services. It Is
well equipped with gamma camera (Hitachi), autogamma counter (1KB Compugamma),
refrigerated centrifuge, etc., all were donated by the Japanese Government. A CT scan
donating by Japanese Government is housed in the adjacent room where gamma camera
is located.

More than 20 items of equipment and accessories have been provided by the Agency
since 1984. The gamma camera (Gamma Muvek) provided by the Agency in 1985 is not
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working and is waiting for spare parts from IAEA. Digital gamma camera (Hitachi) that was
donated by Japanese Government is functioning but needs to be repaired for its non-
uniformity. This equipment had stopped working for about six months and resumed its function
after replacing an IC chip which was brought from Bangkok by one departmental trainee on
his return from Bangkok. Currently there is one engineer who provides equipment repair
services in the departments of Nuclear Medicine, Radiation therapy and Radiology.
Nevertheless, the lack of spare parts remains quite a big problem.

Apart from major equipment, virtually all radioisotopes, cold imaging kits, chemicals as
well as reagents for RIA are imported from UK. The department faces chronic shortage of
these materials because hard currency is not available In Myanmar. Only one Tc-99m
Generator (20 GBq) and 200 mCi of 1-131 are allocated for use in each month. Until now, all
RIA reagents are provided by the Agency. Production of antisera for T3 and T4 have been
initiated following the IAEA expert mission in 1990 with satisfactory titer for T3 but not so far for
T4. Characterization of these sera will be established soon. With the present departmental
budget allocated, purchasing Tc-99m generator and 1-131 at least twice a month could be
done by ordering from centers in neighboring countries such as India, Pakistan, Republic of
China and purchasing radiopharmaceutical cold kits for instant labelling with Tc-99m should
be replaced by in-house production.

At present the use of gamma camera and gamma counters are severely restricted due
to serious shortage of radioisotopes and reagents. Numbers of diagnostic investigations have
strikingly declined since 1980. During 1991 and September 1993, only 289 organ images
were performed due to the serious shortage of radiotracers and prolong break down of the
gamma camera. The majority of in-vivo studies are thyroid uptake and renography.

For RIA of thyroid and related hormones, only 14,000 patients' sera were assayed between
1991 and September 1993 since only four batches of bulk reagents/year were obtained from
the Agency. There is considerable demand for these reagents because the department is the
only center in Myanmar that carries out the thyroid and related hormones assay for diagnosis
of thyroid disorders in patients from various parts of the country. Therefore production of bulk-
reagents should be seriously considered.

Regarding 1-131 therapy, number of hyperthyroid patients being treated with 1-131 hasalso
declined, only 332 patients were treated during 1991-September 1993. There are long waiting
list for 1-131 treatment. Moreover, the department can no longer provide 1-131 treatment to
thyroid cancer patient since 1991. All referred cancer patients have been treated with thyroid
hormone alone following thyroidectomy. A differentiated thyroid cancer has good prognosis
when appropriate treatment and management can be provided which include 1-131 therapy
following thyroid surgery. Hence, it is deemed necessary to find ways and means for
increasing supply of 1-131.

The Agency has played a vital role in establishment of Department of Nuclear Medicine
at YGH as well as to sustain its growth and development. The impacts of the current project
MYA/6/016 are personnel devebpment and to sustain clinical nuclear medicine services of
the department especially on radioimmunoassay of thyroid and related hormones.
Nevertheless there are several major constraints for the on-going clinical services that need
to be solved such as serious shortage of radioisotopes, lack of spare parts for major
equipments which resulted in extremely low output. Increased radioisotope supply at least
twice a month is urgently needed. It could be done by purchasing radioisotopes from
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inexpensive source in neighboring countries such as India, Pakistan, Republic of China etc.
and purchasing radiopharmaceutical cold kits for instant labelling with Tc-99m should be
replaced by in-house production. Personnel training is needed in this regards. Production of
bulk reagents for RIA of thyroid related hormones should be further supported by the Agency,
but collaboration with DMR is recommended because of better facilities and more manpower
there.

B Department of Radiotherapy, YGH

This institution was established in 1958. The first Co-60 teletherapy machine, a junior
theratron, was obtained under the Colombo Plan. The existing Co-60 source was replaced
in 1986 and the machine is still well utilized. Under the Japanese Commodity Loan, a medical
linear accelerator was purchased in 1986 and a simulator, a treatment planning system, a Co-
60 Teletherapy machine were purchased in 1987. The pre-loading system for brachytherapy
which is dated back in 1958 is still in use with very weak Radium source and aging applicator.
The cancer ward of this hospital accommodate 80 beds. About 200 patients are treated daily
at the department, mainly as out patients.

Tumour registry within Yangon city is based at this institution. According to the latest
statistical report during the year 1983-1985, the total number of new cancer cases were
13,730, this figure also included patients who were referred from district hospitals. The most
common cancers in males, are in: Lung (18.3%), Liver (9.8%),oesophagus (8.6%), stomach
(7.2%), larynx (7.2%): while in females, they are : cervix and uterus (21%), breast (17.2%), lung
(9.6%). stomach (6.0%).

Upgrading manpower development is deemed necessary. The department also faces
shortage of personnel, several posts are vacant. There are Iwo Co-60 teletherapy machines,
one is dated back in 1958 and needs to be replaced by a new machine, the other was
installed in 1987 and needs to be replaced with a new source. A medical linear accelerator
and a simulator are available at the department, however the treatment planning system Is
out of order and should be replaced with a computer system. In addition, It is necessary to
substitute the pre-loading system for brachytherapy which has been used since 1958 to Cs-137
remote after loading system.

The Department of Radiotherapy at YGH has never been IAEA recipient. At present, most
equipments are outdated. Upgrading equipments and manpower development is deemed
necessary. The other radiotherapy center at Mandalay is in worse situation and also needs
to be upgraded.

The Mandalay General Hospital (MGH) also provide radiation therapy services, at present,
only one Co-60 teletherapy machine is working but the source has never been replaced since
1979. There was one Co-60 teletherapy machine at Taungyi but was dismantled for over four
years. The radiotherapy services at The Mandalay General Hospital Is also needed to be
upgraded. A new Co-60 source is needed and more teletherapy machine should be installed.

C Radiation Health Laboratory (RHL). Dpt. of Health, YGH

RHL was established in 1982 with the support from WHO under a long-term technical
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assistance from 1970 -1978. The function of RHL includes records keeping of X-ray machines,
radioactive substances, manpower, film dosimetry services, field service, radiation survey, and
calibration. In 1992, RHL visited 14 hospitals with radiological departments in greater Yangon
area. Personnel monitoring services are also extended to various departments of other
ministries using radioactive materials and radiation sources such as Yangon University,
Ministries of Industry. Agriculture, Energy, Mines, etc.

As the TLD reader is out of order. Central Research Organization (CRO) has supplied a
limited amount of TLD dosimeter for experimental use, these are distributed to various
departments in YGH for comparison with RHL film badge. RHL needs to be upgraded and
wishes to establish a Secondary Dosimetry Laboratory (SSDL). At present there are two
physicists and two vacant posts for physicists.

In view of well equipped laboratory and more manpower at Central Research
Organization (CRO), SSDL should be established in this center, when It deems necessary. In
addition, a national scheme for radiation protection and radiation dosimetry should be
formed according to growing use of X-ray equipments, radioactive sources and substances.

D Department of Medical Research (DMR)

DMR has carried out research activities related to health problems in Myanmar. Extensive
research in the high priority area of communicable disease has been carried out at DMR
including malaria, HIV/AIDS, diarrheal disease, viral hepatitis, snake-bite, tuberculosis, etc.
Production of plasma derived hepatitis B vaccine Is carrying out under WHOAJNDP support.
The Nuclear Medicine Research Division at DMR has been engaged in research on snake-bite,
detection of parasitic infections In man, nutrition, development of solid-phase RIA for quantity
of Russell's viper venom in circulation, neonatal thyroid screening in iodine deficiency area
using IRMA-TSH. Nuclear instruments available at the division include manual and automatic
gamma counters, gamma detector for uptake study, liquid scintillation counters,
radiochromatogram scanner, and radiation monitoring devices. Developing in-house
radioimmunoassay for sex hormones are carrying on under IAEA TC project MYA/6/017 with
satisfactory results and request for continuation of this project in 1995-1996 is on process.

Tuberculosis is the second cause of death in Myanmar population, the estimated
prevalence Is 80 cases/100,000 population. Therefore DMR plans to establish PCR-linked
nuciide acid probes for diagnosis of tuberculosis following the return of a medical doctor after
obtaining MSc. degree in Immunology at U.K. Nevertheless Expert service, personnel training
and equipments are needed and request for technical assistance from the Agency is
foreseen.

Numerous interesting projects have been carried out at DMR with high potential for further
development. However, the results were not transferred to the end-users for the benefit of
improving health care services. Collaboration between DMR and other health sector should
be emphasized. The support from the Agency on the production of bulk reagents for sex
hormones should be continued with the awareness that WHO has supplied bulk reagents such
as LH. FSH, Prolectin, Testosterone, Progesterone, Estradiol to various developing countries for
more than a decade. In view of facilities and manpower available at the DMR. production
of bulk reagents for T4, T3 and TSH should be considered and supported by the Agency.
There is also high potential at DMR to develop PCR-linked nucleic acid probes technology for
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diagnosis of infectious diseases especially tuberculosis.

E Myanmar Human Tissue Bank. Yangon Orthopaedic Hospital

This 400 bed hospital currently has only 250 admitted patients according to shortage of
personnel. The main personnel include 23 medical doctors and 80 nurses. About 50% of
patients seen at this hospital are trauma cases resulted from road accidents and cottage
industry accidents. At present, tissue sterilization Is carried out by using ethylene oxide gas.
Therefore this technique should be replaced with radiation sterilization in order to improve
quality of tissue aliograft and to produce adequate supply of these tissues for distribution to
other hospitals. It has also produced other tissue allograft In addition to bone. Hence,
technical assistance from the Agency is needed for update technology which includes expert
service, manpower development and Co-60 machine for sterilization. At present, there is
sufficient staff for running the tissue bank.

As the Myanmar government took appropriate steps to reactivate the Tissue Bank in 1992
after it ceased to function in 1987, Agency assistance for upgrading the activity is justified.

3.3 Repair and Maintenance of Nuclear Instrumentation

The question of repair and maintenance of nuclear instrumentation Is related to the
activities carried out at the following Institutions located in the Yangon area:

- Central Research Organization (CRO)
- Yangon University
- Nuclear Medical Department of Yangon General Hospital (YGH)
- Department of Medical Research (DMR)

A brief description of each is given in the following:

A Central Research Organization (CRO)

CRO, which belongs to the Ministry of Education, has a staff of more than 600, of which
about 50% are scientists and engineers. It is the only major organization engaged in industrial
research and development on a multi-disciplinary basis. It has 10 applied research
departments and six technical supporting departments. The various research departments
are grouped into three main research divisions:

i) Chemistry Research Division; consisting of applied chemistry, pharmaceutical. Food,
polyester. Metallurgical, Ceramics, pilot plant research departments;

ii) Pulp and Paper Research Division; and,
iii) Physics and Engineering Research Division, consisting of:

Atomic Energy Research Department, mostly engaged In radiation monitoring;
Physics & Engineering Research Department, carrying out research on solar and
wind energy, with facilities provided for testing of industrial materials.
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Among the technical and administrative departments, there is the "Fine Instruments
Department" in charge of maintenance, calibration and repair of various instruments user by
CRO and some other institutions. The department has a staff of 14, seven of which have M.Sc.
degree in Physics/nuclear electronics, the rest B.Sc. or B.E. Five persons have been trained
abroad through IAEA fellowships programme. The department has a wide range of electronic
testing and measuring equipment, numbering about 200 units of well known manufactures like
Tektronix, Marconi, General Radio, etc. Some are 30 years old, but still in working condition.
Through a cooperation project with India, the Department has lately succeeded in assembling
250 pH meters and ten grain moisture meters provided by India in kit forms, complete with
electrodes.

The Atomic Energy Research Department has been recipient of two successive TC projects
MYA/9/002 & MYA/9/003 "Environmental Radiation Monitoring" (1984-1993). through which the
following activities were performed:

- measurement of radioactive fallout in air and rainwater (gross beta activity)
- measurement of radioactivity in foodstuff (imported daily products and exported items)
- Elemental analysis of alloys and ones by EDXRF
- Personnel radiation monitoring by TLD. About 150 UF TLD badges issued to seven

government departments every 2 months. Additional 400 badges are required for
future needs.

A total of about 8 m/m of expert service has been provided with six experts In person.
Some ten technical reports on the subject have been submitted to the Agency.

A new TC project was provided to CRO starting 1993, namely MYA/8/004 "Non-destructive
Testing Laboratory" with the objective to Introduce NDT methods of quality control and to
promote their use in industry. The agency has provided equipment for magnetic and liquid
penetrant testing. Currently an expert from Malaysia is being at work, installing the equipment
and carrying out training of staff.

Radioisotope and nuclear measurement techniques are yet to be gradually introduced
to various facets of research and development activities of CRO in the years to come.

B Yangon University

The Yangon Arts and Science University started to receive Agency's technical assistance
in the mid 1960's. which helped to set up a nuclear chemistry Research Lab and a nuclear
Physics Lab, both aiming of providing facilities for post-graduate research leading to obtaining
M.Sc. degrees. The University has its "University Research Centre", well-equipped with modern
instruments acquired through Japanese soft-loan.

H Nuclear Chemistry Research Laboratory

The laboratory was set up In 1966. Since then. It has been involved in teaching nuclear
chemistry experimental techniques to undergraduate students and in carrying out research
projects for post-graduate students and in carrying out research projects for post-graduate
students. Since the early 1970's to date, some 55 M.Sc. research projects have successfully
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been completed, covering radiochemical studies of various chemical process, fast and
thermal neutron activation analysis, detection of radioelements In rainwater, application of
complete in data processing, etc. These activities of realistic significance have been made
possible thanks to on-going project MYA/2/007 "Nuclear Chemistry" In addition to previous
projects already completed. Main equipment furnished during 1991-1993 is a PC-based HPGe
advance gamma counting assembly, a radioatomlc flow injection analyzer, a tow level beta
counter, and a NalfTI) scintillation MCA & SCA, etc. Further M.Sc. research subjects of interest
could have been carried out through NAA of indigenous medicines, radioactive flow injection
analysis, and low level beta counting techniques, etc.

Ill Nuclear Phvslcs Laboratory

The laboratory was first established in 1964 with IAEA assistance, and since then, with
continuous support from IAEA in terms of equipment, training and expert services, has become
a nearly self-reliant laboratory capable of carrying out useful applied research works, that is
if all equipment are supposedly in working condition.

In the past, besides basic equipment provided for teaching purpose, the Laboratory was
furnished with a sealed-tube neutron generator (installed in 1977, Kaman A710), which made
possible the following subjects of study:

- neutron flux distribution and yield measurements
- neutron dosimetry
- neutron cross-section measurements at 14MeV
- measurement of neutron threshold reactions
- fast neutron activation analysis (various types of clays of Industrial importance; nutrient

minerals in fish; iron content in intestinal parasites; bauxite and copper ores; etc.)

This neutron generator is now out of use due to difficulties in replacing sealed-tube
assembly.

Through recent TC projects MYA/1/012 "Nuclear Physics" (87-91) and MYA/1/013 "Applied
Nuclear Physics and Nuclear Instrumentation" (91-93) - the letter being provided also to
Mawlamyine University as a second recipient - additional important research equipment were
provided as following:

- a pumped-type neutron generator (MULTIVOLT)
-1 X-ray generator (SIEMENS)
- 2 MCA's (CANBERRA series 30 and 40)
- 2 HPGe. 1 Si (Li). 1 surface barrier detectors
- 6 scintillation counters

A14 Mev neutron generator (MULTIVOLT, model NA 150-04) was supplied in late 1988 and
installed in 1990 with much expectation, but unfortunately, the machine has never as yet been
put in active operation, due to problems with targets. An already used fixed target from
Chiang Mai has been installed by a Thai expert which died down quickly to an unusable
level. Meanwhile the laboratory is now in possession of three rotating targets which none of
the staff had any experience to run the risk of installing on the machine. Furthermore, the HV
supply for the penning gauge was found recently broken down.
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It is essential that an expert be despatched to help solve the installation problem and train
local staff in maintenance know-how of the machine.

Iiil Universities' Research Centre fURCl

URC has been established as a multi-disciplinary research laboratory, with the aims as
follows:

- To provide research facilities for post-graduate students working for M.Sc. and even for
Ph.D. degrees in science & technology.

- To undertake applied research essential in the economic development of the country,
- To foster and promote effective multi-disciplinary research in the universities.

The centre is well equipped with modern and sophisticated instruments as gradually
acquired during the period 1985-89 from various sources (Japanese Cultural Grant, Japanese
Soft-Loan and also from Australian Government and IAEA):

- Atomic absorption spectrophotometer
- XRF spectrometer
- X-ray Diffractometer (computer-controlled)
- Liquid & gas chromatography systems with data processor
- jiP-based UV-visible and infrared spectrophotometer
- Scanning electron microscope JEOL JXA-840A
- Liquid nitrogen plant (10 lit/hr) supplied by IAEA (The gas Is needed to operate the plant)

URC has a maintenance staff of five engineers Including three currently under training in
Australia.

C Nuclear Medicine Department, Yangon General Hospital

Since its first establishment in 1963, a multitude of TC projects have been provided to
strengthen the infrastructure and manpower of the NMD to its present condition of adequacy.

Through successive projects namely BUR/6/004, BUR/6/005, BUR/7/002, BUR/6/012. MYA/6/014-
016, some 30 Items of equipment have been supplied, of importance are:

- Rectilinear scanner (Hitachi)*
- Gamma camera MB-9100 (Gamma muvek)'
- Three-channel counter (Gamma muvek)
- Liquid scintillation counter (Beckman)
- Various types of gamma counters
- Activity meters (RFT)
- Gamma counter on-line with IBM/PS2
-etc.

N.B. ') Inoperative equipment. The scanner was received in 1979, broken down since
1987. The gamma camera was installed in 1985 but suspended since 1987. These two
equipment need corrective measures as soon as possible.
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In addition to IAEA-supplied equipment, the NMD was also recipient of equipment
provided by JICA (Japan International Cooperation Agency) such as:

- Gamma camera RC-135 DT (Hitachi) on-line with 8-blt computer. The detector head has
61 PMT.

- Aloka monitoring equipment
-Others

On the mission's first day of visit, It was reported that the linearity and uniformity of display
of this gamma camera became worsened since last February, and the display contour
became hexagonal and not circular. Following some comments on the part of the mission
on the need to try measures of checking and fixing the problem, words came a few days later
that the local maintenance engineer has fixed the problem for good.

The maintenance staff of NMD consists only of one physicist and two engineers, one of
whom being under training abroad at the present time.

D Department of Medical Research (DMR)

The Nuclear Medicine Research Division of DMR has been the main beneficiary of IAEA TC
projects since late 1960's. Its aim is to develop and to extend facilities for peaceful
applications of radioisotopes in medical research within the context of identifying and solving
the national health problems. The Division has carried out research on snake bite, goiter,
thyroid and sex hormones, traditional medicine, and detection of parasite infections In man.
Nuclear-aided research capabilities are being strengthened in the fields of pharmacology,
parasltology, nutrition, etc. The Division has succeeded in producing some 25 scientific
publications to date. Various types of sophisticated equipment have been supplied to DMR,
such as Liquid scintillation counter, multi-well gamma counter, auto-gamma scintillation
spectrometer, etc.

Of importance is the existence of a viable medical instrument maintenance division
established by an UNDP-supported project. The division has a staff of nine engineers and 15
technicians, and is divided into four sections: electronics (6-7), electrical (5-6), optical (2-3) and
mechanical (7-8). It has around 20 test instruments to carry out maintenance servicing -
approximately 1000 instruments/year need to be taken care of. The division seems to be well
organized and managed, with specific work management system and instrument
maintenance schedules.

3.4 Watershed Management

Conservation of natural resources and sustainable management of land are given high
priority by the Government, in view of the importance of agriculture and forestry sectors in the
country's economy. The conjunction of shifting cultivation practices, overgrazing and poor soil
management led to a significant land-based resources degradation and adverse changes
were noticed particularly in uplands ecosystems. In its efforts to tackle this problem, the
Government places high priority on watershed management. In this context, a UNDP/FAO
project (MYA/81/003) was Initiated in 1987, to demonstrate for the Kinda Dam, as pilot site, the
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feasibility of integrated watershed management approach, and to assist the national
authorities in creating self-reliant local expertise and infrastructure for better management of
water and forest resources and to achieve sustainability in land use through adequate
planning. The project was subsequently expanded to Include the Phugyi and Inle lake sub-
watersheds. This project is implemented by Myanmar Forest Department in collaboration with
FAO as the executing agency for UNDP. For the long term, it is expected that the experience
gained and facilities established within the framework of UNDP-supported project will serve
to implement watershed management programmes in other watersheds.

3.5 Programme Co-ordination and Supporting Activities

Nuclear-related Activity

Myanmar's activity relating to nuclear technique owes to the Agency for the most part.
Myanmar has been actively participating in the Agency technical assistance programme
since 1957. Myanmar's co-operation with the Agency declined substantially between 1985
and 1990. In 1991 and 1992, however, it has been more than reconditioned to the previous
level of its use of the Agency's programme.

Myanmar, with $2.1 million of Agency support received, ranks 45*1 among all recipients
of technical assistance during the period 1958 through 1990. Large part of the assistance
received during the past ten years has been provided in the form of equipment (79%),
complementary by expert services (17%) and training (4%). Between 1981 and 1990, the bulk
of the resources (over $1 million) was made available through the TACF (99%), and very small
shares were provided in kind (0.4%) and no share from extra-budgetary contributions. On a
sectoral basis, the programme in Myanmar has concentrated most of its effort in three areas,
nuclear medicine (35%), nuclear physics and chemistry (26%) and nuclear safely (18%).

In 1993, the overall Implementation rate for all projects in Myanmar was 72.2% (58.6% in
1992) compared with the combined average of 65.0% (61.3% in 1992) for all countries of Asia
and Pacific region. The figure is among the highest in the region.Thls is excellent and speaks
adequately for the efficiency of the project counterparts and TC Liaison Officer.

The mission reviewed past projects supported by the Agency in agriculture and proposed
specific programmes to be carried out in future, keeping in view the Government's priorities.
These programmes geared towards concrete needs pertain to the applications of isotopes
in studies aiming at improving soil fertility and the environment by introduction of nitrogen
fixing trees, mutation breeding for evolution of better varieties of grain-legumes, pesticide
residue studies in rice-fish farming and blue-green algae farming, and isotope-aided studies
to improve nutrition and fertility in cattle.

Formation of Mvanmar Atomic Energy Committee

The Myanma Atomic Energy Committee (MAEC) was formed in August 1992 chaired by
Deputy Minister for Education, H.E. Col. Kyi Maung. The committee has eleven members from
various Government Departments dealing with peaceful uses of nuclear energy, which are as
follows:
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Chairman Deputy Minister, Ministry of Education
Deputy Chairman Central Research Organization, Ministry of Education
Members Department of Higher Education, Ministry of Education

Myanma Agriculture Service, Ministry of Agriculture
Department of Health, Ministry of Health
Department of Medical Research, Ministry of Health
Representative, Ministry of Defense
Representative, Ministry of Industry No.1
Representative, Ministry of Energy
Representative, Ministry of Mines

Secretary Nominee by Chairman (Central Research Organization at present)

MAEC is responsible for formulating policies and programmes on nuclear science and
technology, regulating uses and disposal of nuclear materials and equipment, and co-
ordinating among departments, research projects and researchers for the peaceful uses of
nuclear energy. MAEC is formed as an authoritative body in order:

(1) To enable the country to keep abreast with the world's development in the field of Atomic
Energy,

(2) To supervise for systematic handling and disposal of radioactive materials and
equipments relating to Atomic Energy Matters,

(3) To prepare short-term and long-term plans on effective utilization of Atomic Energy In
peaceful in the country, and

(4) To have an Organization which performs international relations In the field of Atomic
Energy on behalf of the country.

Some of the duties and responsibilities of MAEC are:

(a) To advise the government in laying down appropriate science and technology policies
relating to Atomic Energy matters suitable for the development of the country.

(b) To draw up laws, directives, rules and regulations for safe transport, use and disposal of
radioisotopes, radiation equipments and Atomic Energy matters within the country and
then to submit to government for approval.

(c) To draw up required standards, disciplines, rules and regulations for radiation protection
and then to submit the government for approval.

One of the power entrusted to MAEC is communicating with international institutions related
to Atomic Energy matters.

Radiation Protection

On several occasions, the mission stressed to the national authorities the necessity of
promulgating radiation protection legislation and regulations and setting up a national
regulatory body to enforce radiation safety standards, as an essential pre-requisite to sustain
the national programme aiming at developing nuclear technology. This important issue was
due to be addressed extensively by the Radiation Protection Advisory Team (RAPAT) that visited
Myanmar from 25-29 October 1993, and is covered at length in the report of that mission.
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4. POSSIBLE FUTURE TECHNICAL CO-OPERATION ACTIVITIES IN MYANMAR

4.1 Food and Agriculture

Keeping in view the long term and short term broad plans as spelled out by the
government, taking into account the various ongoing programmes of other UN Agencies and
the need for synergism between them, reckoning the IAEA's limited but positive role in the
development activities of the country and considering the local capacity for using nuclear
techniques, the mission has looked at the IAEA supported past programmes and has
endeavoured to identify some specific areas for possible support In the future.

Myanmar needs development of water resources, development of agro-based industry,
forest products research, help in projects pertaining to conservation of resources such as soil,
water, and forest. There is a need to encourage fruit crop production. Rice remains the most
important agricultural crop because it is staple food and is an export item and the climatic
and soil conditions in the south suit this crop. Even so some minor crops do need to be
developed seriously. For example food legumes which are a good source of protein need
to be encouraged. Due to religio-cultural conditions in Myanmar, meat consumption in the
diet of a common man is not high. Food legumes could provide an alternative source of
protein. Keeping such micro considerations in view, the following suggestions are made:

A Mutation breeding for evolution of better varieties of crops, particularly grain legumes (To
be done by MAS)

Food legumes along with rice could be considered as staple food in Myanmar. They are
a major source of protein and are also an exportable item. The government plans include
efforts at increasing production of legumes for export. These crops can do quite well in the
dry zone and will thus fit in with the government's emphasis on that area. Their ability to fix
atmospheric nitrogen is not only good for the crop itself but also helps improve fertility of the
soil particularly in less fertile soils. Further that radiation induced mutations have been shown
to be very useful in creating variability in these crops thus making it possible to evolve better
varieties. However, to make the programme a success, the scientists trained in Mutation
Breeding will have to be collected at one place where they have the facility for irradiation
and for experimental land. The suitable place could be Yezin or Yangon.

B Improvement of soil fertility and the environment by introduction of nitrogen fixing and
other tree species: Isotope-aided studies on fertility status of the soils

The dry areas in Myanmar have energy shortages, difficulties in agriculture due to soil
erosion, low soil fertility, paucity of water and irrigation facilities, etc. The government of
Myanmar with the help of UN Agencies have several co-ordinated development programmes
in the area. Several plant species have been selected for introduction in the dry zone, a
couple of which are also leguminous nitrogen fixing plant. With the help of isotopes a
comparative study on the improvement of soil due to introduction of the respective plants
species will be useful in (a) determining the utility of different plant species, and (b) in the
possible long term affects of each. Such a project would be well within the priority areas
spelled out by the government. The institutional arrangements for its execution will have to
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include the MAS and the Forestry Department in a cooperative venture and in synergism with
the ongoing projects of other UN Agencies. The possibility of working on biological nitrogen
fixation in selected tree species also needs to be explored. The ongoing project MYA/5/006
could include these studies as well.

C Pesticide residues in rice-fish farming and blue-green algae farming: Determination of
safety limits by the use of isotopic techniques

Rice-fish farming and blue-green algae farming is being encouraged. Pesticides are being
used in these newly introduced farming systems. Studies on the fate of these pesticides in the
environment and in the fish and algae and onwards in the chain need to be made. Nuclear
Techniques may be useful. The project is likely to help the economic use of blue-green algae
and of the fish. The Pesticide Analysis Laboratory of the is adequately staffed and equipped
for work on pesticides. It is already conducting quality analysis of pesticides used in the
country, it is performing the job of certification of residue levels and conducting surveys of
pesticide residues at agricultural farms. The laboratory, however, does not have nuclear
techniques available with it. The suggested project will not only address a specific problem
but will enhance the capability of an established competent group of research workers.

D Improving nutrition and fertility in cattle: Isotope-aided studies

Silent heat, long post-pactum "anestrous'.and assessment of pregnancies at early stages
are some of the problems associated with animal reproduction in Myanmar. The laboratories
of the Livestock Department are addressing some of these. Their labs are well-equipped, the
staff seems to be competent and motivated. The project can give even better results if
nutritional aspects are also included.

E Development of manpower in nuclear agriculture

The Agency has, indeed, provided training opportunities for researchers in agriculture.
However, the core of trained manpower seems to be too small to effectively utilize any
sizeable Input into nuclear agriculture. It is felt that the scope for using nuclear techniques in
agriculture and forestry is considerable but the main constraint would be shortage of trained
manpower, particularly at the group leader level. This is an area where international support
could prove to be very useful.

F Some suggestions on institutional arrangements

Location: The mutation breeding programme on one crop should be undertaken at one
place, preferably at the CRI, Yezin.

Co-ordination: The programmes in nuclear agriculture should be co-ordinated by one
person who is well versed with relevant nuclear techniques and is a functionary of the MAS.

R&D In dry zone: For research projects anywhere in the country but particularly in the dry
zone inter-departmental co-operation is essential for the success of the programmes.
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Agriculture, irrigation, farm forestry and such other aspects are to be tackled together if quick
results are to be achieved. Co-operation and co-ordination is essentially required.

In-house review: While the IAEA periodically evaluates its country projects through its own
channels, the country itself may also devise a system of In-House Reviews. For the projects
tentatively identified above, it is suggested that the Myanmar Atomic Energy Committee may
conduct an in-depth review of the progress and direction of all the projects at least once a
year in the form of a national workshop. That will help not only the productivity of the project
but will also help inter-departmental and interdisciplinary co-operation.

4.2 Medicine and Biology

From the short visits and discussions held during the mission with counterparts at various
institutions regarding the applications of the radioisotopes and radiation sources in the health
sector, it became evident that some institutions need to improve the basic infrastructure in
order to sustain the routine activities and further develop its capabilities for the cost
effectiveness in health care services. Manpower development and upgraded facilities are
necessary for most if not all institutions. Most of the younger generation of physicians, physicists
and scientists require further training.

The project should focus on (1) Strengthening both nuclear medicine and radiation
therapy at the Yangon General Hospital, (2) Strengthening the national research center and
emphasizing on collaboration with other health institution for benefit of end-user, and, (3)
upgrading the human resources and the national Infrastructure needed for the growth and
development of nuclear medicine and radiation therapy within the country. In later stage,
expansion of nuclear medicine and radiation therapy facilities to Mandatary and other
hospitals attached to medical schools should be considered for the benefit of patients in other
dense populous regions. The possible future technical cooperation activities in Myanmar are
as follows:

A Strengthening of Nuclear Medicine at YGH

The project should emphasize on technical assistance in production of in-house reagents
for in-vivo and in-vitro studies for clinical nuclear medicine services. The recipient institutes
should include Department of Nuclear Medicine in collaboration with DMR. Personnel training
as well as expert visit should be supported. But this project will be fruitful only when regular
and continuous supply of radioisotopes could be assured. Expansion of radloimmunoassay
for thyroid and related hormones to the Mandalay General Hospital (MGH) should be
considered in later stage following successful production of bulk reagents. Likewise,
expansion of Nuclear Medicine Services for in-vlvo studies to other institutions especially MGH
should be considered in the future but sufficient basic infrastructure including manpower and
adequate supply of radioisotopes and reagents should be met prior to launching this
programme.
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B Upgrading Radiotherapy Services in Myanmar

In order to increase capability and efficiency in treatment of cancer, It is deemed
necessary to upgrade the Radiotherapy services since some equipment is dated back In
1958. The project should aim on manpower development as well as upgrading the facilities,
especially to replace Co-60 source, to replace the aging pre-loading system to Cs-137 remote
after loading system and to replace the manual treatment planning system to computer
system. The recipient institute should be YGH. Following successful implementation of the
project at YGH, upgrading Radiotherapy facilities at MGH should be considered.

C Establishment of PCR-linked nucleic acid probes for diagnosis of tuberculosis

As mentioned above that there is high potential at DMR to develop PCR-linked nucleic
acid probe. This technology would be very useful in Increased efficiency in diagnosis and
management of communicable diseases which are major health problems in this country. This
particular project is in the scope of IAEA/RCA project being carrying out at present. The
existence of a nucleus of skilled staff and enthusiasm for this technique shown by the
interviewed physicians, it seems feasible to implement this project at DMR. It should be noted
that DMR is basically a research-oriented institute. In order to let the project have distinct
benefit on the social and economic conditions, close collaboration with other health Institution
is pre-requisite, by which the technology transferred would reach the end-user.

D Radiation Sterilization of Tissue Allograft

The Myanmar Tissue Bank at Orthopaedic hospital, Kemmendine has reasonable
manpower and infrastructure to sustain its activities. Nevertheless most of the facilities need
to be upgraded. This project should aim on introduction of radiation sterilization of tissue
allograft for Improving quality as well as increasing supply of human tissue allograft. The
technical co-operation activities should include manpower development, expert visit and
upgrading the existing facilities.

E Some suggestions in general

Attempt should be made to increase the productivity and cost effectiveness of Nuclear
Medicine services through various approaches; namely, a) strengthening the operation
manpower by appropriate training and if possible increase number of professional and
supporting staff, b) Improve inter-institutional collaboration in technology transfer and services,
and, c) ensure continuous supply of radioactive tracers and pharmaceutical agents .to begin
with, by selecting competitive price radioactive tracers supply sources for example from
sources within the region, develop in-house preparation of radiopharmaceuticals and
particularly production of bulk reagents for RIA of thyroid and related hormones.

Future project should be reviewed especially on alignment with national development
plan and realistic counterpart contribution on operation supports in manpower, facilities and
fund to ensure cost effective outcomes and operation sustain ability after project termination.
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The following points are also to be considered:

1. Establishment of national committee for health sector to review project proposal
especially on suitability to concrete service needs and implementation feasibility.

2. Establishment of national body to responsible for radiation protection and dosimetry.

3. Review and strengthen infrastructure supports and funding of on-going nuclear
medicine services.

4. Review and reorganize the supply of radioactive tracers, radiopharmaceuticals and
radioimmunoassay bulk reagents for clinical services in ensure continuous and cost
economized supply.

5. Develop appropriate mechanism to facilitate inter- institutional and inter-sectoral
collaboration to maximize resources utilization and technology transfer to end-users.

6. Consider means and ways of strengthening radiation therapy such as a) replacement
of Co-60 source and if possible install more Co-60 Teletherapy machine at YGH and
MGH, b) up-grading equipments for treatment planning system, dosimetry and
radiation safety and c) request technical assistance from international agencies and
bilateral aids.

7. Strengthening of Tissue Bank at the Orthopaedic Hospital in Kemmendine by providing
Co-60 Teletherapy machine for sterilization of tissue allograft as well as supporting
infrastructure.

4.3 Repair and Maintenance of Nuclear Instrumentation

As a result of observation on visiting various institutions In Yangon, exchange of views with
higher authorities on a national scale, as well as essential Information derived from various
documents and reports, the mission should be In a position the following recommendations
regarding further development in nuclear science and instrumentation:

A Establishing a Nuclear Instrumentation Maintenance and Repair Centre

Of primordial importance is the need to formulate a plausible programme on nuclear
instrumentation aiming at satisfying national needs. A large number of nuclear and related
equipment, equally modern and sophisticated. Is now in operation in the country, with
expectation of more to be imported (not only form IAEA, but also from UNDP, WHO, Japan and
other sources). An appreciable percentage of these instruments (up to 20-30%) should require
special care at any moment, while encountering difficulties with lack of trained manpower,
insufficient test equipment and lack of spare parts. In the long run, the country should be in
a position to renovate and to produce equipment for national needs, starting progressively
with simple ones. Therefore, it is strongly recommended to set up, as a medium-term
programme, a central facility for nuclear instrumentation maintenance and development In
order to (a) ensure systematic maintenance work (preventive and corrective) on a national
scale; (b) plan for overseas training and to provide in-country training; and, (c) carry out
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progressive R&D to reach capacity for production of some instrument prototypes.

Cooperation among some potential institutions is required to pool manpower, equipment
and infrastructure. Eligible institutions be CRO, Yangon University, and Department of Medical
Research. It is proposed that the programme be carried out step-wise as follows:

- Establishment of a "National Nuclear Instrumentation Centre"
- Progressive implementation of systematic maintenance work, training and R&D activities
- Design and production of instrument prototypes

For this purpose, it is recommended to start a new TC project in the future en
"Establishment of Nuclear Instrumentation Service Laboratory/Centre" with CRO as the first
recipient and Yangon University as the second one. As preliminary task sharing, Yangon
University should be responsible for all nuclear research instrumentation, while CRO be
responsible for the rest (application in nuclear medicine. Industry, radloprotection, geology,
etc.).

B Nuclear science development at Yangon University

Considering the university as a whole, it appeared that through constant IAEA support In
the past time, the university has obtained a solid infrastructure in terms of nuclear equipment
of various types and degrees of sophistication (Departments of Chemistry and Physics). This,
together with the Universities' Research Centre (URC) infrastructure as provided by Japan
Cultural Agent and other sources, offer ample facilities to serve the purposes of teaching and
training at post-graduate level and carrying out basic and applied research in nuclear
science nd technology. It remains nevertheless an acute necessity to put the neutron
generator (MULTIVOLT) back to full operation as soon as possible. This could be alone only
with IAEA help in terms of expert service. The neutron generator, together with X-Ray generator
and PC-based spectrometers using semi-conductor defectors (HPGe, Si(U)) constitute the
backbone facilities for carrying out nuclear analytical works based on neutron activation
analysis and XRF methods. Elemental analysis are of great importance in agriculture (soil,
plant, fertilizer, etc.). biology and medicine (foodstuff, nutrient minerals, etc.), geology, mining
and industry (rocks, ores, minerals, raw materials, etc.). These activities are to be pushed
forward In years ahead.

4.4 Watershed Management

Because of the high social and economic impact of the activities carried out under the
UNDP-funded project, and the benefits that could be derived for the country in terms of
poverty alleviation and environmental sustalnabllity, the mission is of the opinion that the
Agency's involvement in these activities should be pursued and strengthened. In addition to
the assistance being provided for the investigation of siitation processes by means of isotope
techniques, support should be envisaged to assess water pollution in lakes.
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4.5 Programme Co-ordination and Supporting Activities

In order to Increase the effectiveness of IAEA co-operating programme In Myanmar, future
activities should build on established capabilities. Projects should be geared towards
concrete needs and have a direct economic and social impact. To that end, it Is essential
to establish appropriate mechanisms with a view to facilitating inter-institutional and inter-
sectoral consultations during the project formulation process.

Sustainability of technical co-operation projects should be considered at the initial stage
of project formulation. It is most likely that only projects with strong commitment from the
Government and with full involvement of end-users will be sustained after completion of
Agency's inputs.

As regards the basic supportive services required to sustain general development of
nuclear technology, there is a need to strengthen nuclear instrumentation repair and
maintenance capabilities and to develop adequate infrastructure for the design and
manufacturing of simple laboratory equipment to support research and training activities.

The enactment of radiation protection legislation and regulations and the setting up of a
national regulatory body to enforce radiation safely standards is an essential pre-requisite for
any national programme aiming at developing nuclear technology. This important issue will
be addressed by the Radiation Protection Advisory Team (RAPAT) that will visit Myanmar from
25-29 October 1993. It is hoped that an appropriate scheme for radiation protection will be
established in the near future in Myanmar.

The Foreign Economic Relations Department (FERD), Ministry of National Planning and
Economic Development, is the national authority liaising with the Agency. However,
programmes of activities carried out so far in the frame of Agency's technical co-operation
has been formulated at the level of technical institutions, without integration in the national
development plans, as FERD does not have the technical competence to appraise the project
proposals. It is, therefore, recommended that prior to their submitting to the Agency, project
proposals should be reviewed by the competent authorities which has technical skills to ensure
that the requests are in line with national development objectives and will therefore be
strongly supported by the Government. But, as a matter of course, over-programming is not
recommended. The future programmes of technical co-operation should take into
consideration the absorptive capacity of the national institutions. Project proposals should be
prioritized In accordance with the hierarchy of Government objectives and sectoral
development plans.

To upstream IAEA technical co-operation projects and enhance the nuclear technology
programmes in Myanmar, the role of the Myanmar Atomic Energy Committee (MAEC) should
be strengthened in terms of programming capacity and co-ordination of national activities.
It is expected that in future FERD will rely essentially on technical competence available at
MAEC. It is recommended for the Agency to assist MAEC In consolidating its organization by
providing relevant advice and training opportunities to its staff in the design and
management of projects pertaining to the nuclear field. A national training course for TC
project would be the most appropriate measure. The mandate assigned to MAEC should
enable it to become the main authority for programming and co-ordination of research and
development activities. This task should be facilitated by the fact that MAEC currently utilizes
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the technical competence and Infrastructure available at the Central Research Organization
(CRO). The mission drew the attention of the national authorities to the current deficiency of
programming and co-ordination mechanisms in relation to IAEA-supported activities in
Myanmar. The Agency recommends that MAEC have its own technical and administrative
staff so as to function independently in due course.

While the Agency periodically evaluates its country projects through its own channels, the
country itself may also devise a system of in-house reviews. For the projects tentatively
identified above, it is suggested that MAEC may conduct an in-depth review of the progress
and direction of all the projects at least once a year in the form of a workshop. That will
contribute not only to increase the productivity of the project but will also facilitate inter-
departmental and inter-disciplinary co-operation.
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RECOMMENDATIONS

The mission recommends that the following activities be supported as IAEA TC projects in
the medium term, i.e. 1995 - 2000:

Food and Agriculture

1. Mutation breeding for evolution of better varieties of crops, particularly grain legumes
2. Improvement of soil fertility and the environment by introduction of nitrogen fixing and

other tree species
3. Pesticide residues in rice-fish farming and blue-green algae farming
4. Improving nutrition and fertility in cattle, and prevention of animal deceases

Medicine and Biology

1. Strengthening of nuclear medicine
2. Upgrading of radiotherapy services
3. Establishment of PCR-linked nucleic acid probes for diagnosis of tuberculosis
4. Radiation sterilization of tissue allograft

• Repair and Maintenance of Nuclear Instrumentation

Establishing a Nuclear Instrumentation Maintenance and Repair Centre

• Watershed Management

Sedimentation study in co-operation with the UNDP-funded project

• Radiation Protection

Strengthening of radiation protection infrastructure

Within each category, the activities are listed according to the priorities established by the
technical experts in the mission. A total of eight projects may be approved for 1995-96 TC
cycle, while the remaining activities may be initiated during subsequent cycles.
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Annex I/Page 1
COUNTRY PROGRAMME REVIEW MISSION PROGRAMME

Monday 18 October 1993

[Whole Team]
08:30 - 09:30 : Briefing at UNDP (Resident Representative)
10:00 -11:20 : Meeting with Foreign Economic Relations Department (FERD) and

all counterparts
13:30-17:45 : Seminar on "Role of Nuclear Techniques for National

Development of Myanmar" at Central Research Organization
(CRO)

Tuesday 19 October 1993

[Whole Team]
09:30 -10:15 : Dept. of Health, Ministry of Health

[Messrs. Boussaha, Naqvl, and Nemoto]
10:30 -12:45 : Briefing with Secretary of Myanma Atomic Energy Committee

(MAEC) at CRO

[Ms. Poshachlnda and Mr. Con]
10:50 -13:50 : Nuclear Medicine Dept., Yangon General Hospital (YGH) and

New YGH donated by Japan
[Whole Team]

14:00 - 16:30 : CRO

Wednesday 20 October 1993

[Messrs. Boussaha, Naqvl, and Nemoto]
09:00 - 10:10 : Food and Agriculture Organization of the United Nations
10:30 - 11:45 : Myanma Agriculture Service (MAS), Ministry of Agriculture

[Mr. Con]
10:00 -12:30 : Dept. of Physics and Dept. of Chemistry, Yangon University

[Ms. Poshachlnda]
10:30 -15:30 : Nuclear Medicine Dept., Yangon General Hospital

[Whole Team]
13:00-14:15 : Myanma Atomic Energy Committee (MAEC) at CRO

[Messrs. Boussaha and Naqvl]
14:30 - 15:00 : Forest Dept., Ministry of Forestry
15:20 -15:30 : Sterilization Insect Lab., MAS, Ministry of Agriculture

[Whole Team]
15:50 -16:30 : Orthopaedic Hospital, Kemmendine

[Whole Team]
18:00-21:00 : Internal Discussion
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Thursday 21 October 1993

[Whole Team]
08:30 - 08:50 : World Health Organization (WHO)
09:00 - 09:50 : Courtesy Call on Minister for Education (Patron of MAEC), Deputy

Minister for Education (Chairman of MAEC)

[Messrs. Con and Nemoto]
10:00 - 10:45 : Meeting with Physics Dept., University of Mawlamyine
11:00 - 11:45 : University Research Centre

[Messrs. Boussaha and Naqvl]
10:30 - 11:45 : Myanma Agriculture Service (MAS), Ministry of Agriculture

[Whole Team]
13:15 - 13:30 : Courtesy Call on Minister for National Planning and Economic

Development

[Ms. Poshyachlnda, Messrs. Boussaha and Con]
13:30-15:30 : Dept. of Medical Research (DMR), Ministry of Health

[Messrs. Naqvl and Nemoto]
13:30-15:30 : Livestock Breeding and Veterinary Dept., Mln. of Livestock

Breeding and Fisheries

[Whole Team]
16:00-17:30 : Internal Discussion

Friday 22 October 1993

[Whole Team]
08:30 - 08:50 : Debriefing at UNDP (Resident Representative)
09:00 -10:00 : Meeting with Donors
10:10 -11:10 : Courtesy Call on Deputy Minister for Health
11:30 -12:00 : Wrap-up meeting at FERD with all counterparts

[Messrs. Con and Nemoto]
13:30 - 16:45 : Physics Department, Yangon University

[Ms. Poshyachlnda, Messrs. Boussaha and Naqvi]
13:30 -14:30 : Final discussion at UNDP office

[Whole Team]
17:00-17:30 : Internal Discussion
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PERSONS MET bv COUNTRY PROGRAMME REVIEW MISSION

Mvanma Atomic Energy Committee fMAEC)

1. H.E. Col. Pe Thein Patron (Minister for Education)
2. H.E. Col. Kyi Maung Chairman (Deputy Minister for Education)
3. Col. Aung Koe (Retired) Deputy Chairman (Director General, CRO)
4. Mr. U Thein Co Po Saw Secretary (Director, Atomic Energy Dept., CRO)

Foreign Economic Relations Department fFERDl, Ministry of National Planning and Economic
Development

1. Brigadier General D.O. Abel Minister
2. Mr. U Thein Aung Lwin Director General
3. Ms. Daw Yin Yin Thwai Deputy Director General
4. Mr. U Nyunt Swe Assistant Director
5. Ms. Now Elizabeth Hla Staff Officer

Central Research Organization fCRQI

1. Mr. U Aung Koe Director General
2. Mr. U Aung Pe Deputy Director General
3. Mr. U Thein Oo Po Saw Director, Atomic Energy Dept.
4. Major Lay Maung Director
5. Mr. U San Lwin Director
6. Mr. Myint Han Director
7. Mr. U Tin Maung Kyi Principal Scientist, Atomic Energy Dept.
8. Mr. U Tin Tun (Retired) Director, Atomic Energy Dept.

Deot. of Higher Education. Ministry of Education

1. Mr. Tun Maung Rector, Yangon University

2. Mr. U Saw Htun Director of Foreign Studies

Yangon University

1. Ms. Daw May Su Professor of Physics
2. Dr. U Myo Tint Professor of Physics (retired on 29 Oct.'93)
3. Mr. Nyun Wynn Professor of Chemistry
4. Mr. Myint Thein Lecturer, Dept. of Physics
5. Mr. U Myint U Lecturer. Dept. of Chemistry

6. Mr. Win Htai Deputy Head, University Research Centre

University of Mawlamvine

1. Mr. Sein Htoon Professor of Physics

Mvanma Agriculture Service fMASl, Ministry of Agriculture

1. Mr. Win Htin Deputy General Mgnager, Land Use Division
2. Mr. U Kyaw Soe Tun Deputy General Manager, Planning Division
3. Mr. Thane Htay Deputy General Manager, Plant Protection Div.
4. Mr. U Hla Shwe Deputy General Manager, Seed Division
5. Mr. Thaung Htun Hlalng Manager, Land Use Division
6. Mr. U Than Aye Assistant Manager, Plant Protection Division
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Forest Dept.. Ministry of Forest

1.
2.
3.
4.

Mr. U Ye Myin
Mr. U Soe Kyi
Mr. U Sein Tun
Mr. Sang-Kyun Choi

Livestock Breedina and Veterinary

1.
2.
3.
4.
5.

Mr. Saw Plei Saw
Mr. U Sein Tun
Mr. U Than Hla
Mr. U Than Tun
Ms. Daw Tin Aye Kyi

Ministry of Health

1.
2.
3.
4.

Pept.

1.
2.
3.
4.

Col. Than Zin
Mr. Hla Myint
Mr. Kaung Tin
Mr. San Tun Aung

of Medical Research fDMRl.

Mr. Myint Lwin
Mr. Thein Hlaing
Mr. U Hla Pe
Mr. U Kyi Thein

Yangon General HosDltal (YGH1

1.
2.
3.
4.
5.
6.
7.
8.
9.

Ms. Daw Win Mar
Mr. U Kyin Myint
Mr. Win Maung
Mr. U Aung San
Mr. Tin Maung Thein
Mr. San Tin
Mr. San Tun Aung
Mr. Than Htut
Mr. Tin Shwe

Director General
Deputy Director General
Director
Chief Technical Advisor "Pilot Watershed Management
for Kinda Dam" (MYA/81/003)

DeDt.fLBVDl, Min. of Livestock Breeding and Fisheries

Assistant Director
Assistant Director, Artificial Insemination Division
Assistant Director, Disease Diagnosis Division
Research Officer, Artificial Insemination Division
Research Officer, Decease Diagnosis Division

Deputy Minister
Deputy Director General. Dept. of Health
Director, Public Health Dept.
Professor, Radiotherapy Laboratory

Ministry of Health

Director General
Director
Director
Senior Research Officer

Head, Nuclear Medicine Dept.
First Assistant, Nuclear Medicine Dept.
Physicist, Nuclear Medicine Dept.
Superintendent, Nuclear Medicine Dept.
Second Assistant, Nuclear Medicine Dept.
Isotope Technician, Nuclear Medicine Dept.
Professor, Head, Radiotherapy Laboratory
Physicist, Radiotherapy Laboratory
Physicist, Radiotherapy Laboratory

Orthooaedic Hosoital. Kemmendine

1. Mr. U Myo Myint Professor, Tissue Sterilization

World Health Organization fWHOI

1. Mr. Klaus Wagner Resident Representative

Food and Aariculture Organization of the United Nations

1. Mr. Sang-Kyun Choi Chief Technical Advisor

UNDP Yanaon

1. Mr. Jahan Raheem Resident Representative
2. Mr. U Tin Aung Cho Programme Officer
3. Ms. Thin Thin Kyn Hilda Assistant Programme Officer
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Project No. Title Start End Beneficiary Institutefs)

MYA/0/004 Manpower Development 1993

MYA/1/008 Neutron Physics/Chemistry 1976 1980

MYA/1/009 Neutron Physics/Chemistry 1979 1981

MYA/1/010 Nuclear Physics 1982 1983

MYA/1/011 Secondary Standards 1983 1984
Dosimetry Laboratory

MYA/1/012 Nuclear Physics 1987 1991

MYA/1/013 Applied Nuclear Physics 1991
and Nuclear Instrumentation

MYA/2/006

MYA/2/007

MYA/4/005

MYA/5/005

MYA/5/006

MYA/5/007

MYA/6/007

Nuclear Chemistry

Nuclear Chemistry

Nuclear Instrumentation

Radioisotopes in Agriculture

Isotopes and Nuclear Tech-
niques in Crop Production

Improving Cattle Fertility
and Disease Diagnosis

Radioisotopes in
Haematology

1982

1991

1983

1981

1993

1993

1976

1987

1988

1992

1982

Ministry of National Planning and
Economic Development, Foreign
Economic Relations Department

Yangon University, Department of
Physics
Yangon University, Department of
Chemistry

Yangon Arts and Science University

Yangon University, Department of
Physics

Yangon General Hospital, Radiation
Health Laboratory

Yangon University, Department of
Physics

Yangon University, Department of
Physics
University of Mawlamyine, Physics
Department (As second count.pt.)

Yangon University, Department of
Chemistry

Yangon University, Department of
Chemistry

Yangon Arts and Science University

Ministry of Agriculture, Myanmar
Agriculture Service, SEED Division

Ministry of Agriculture, Myanma
Agriculture Service

Ministry of Livestock Breeding and
Fisheries, Livestock Breeding and
Veterinary Department

Ministry of Health, Department of
Medical Research

MYA/6/008 Radioisotopes in Medicine 1976 1980 Yangon General Hospital,
Department of Nuclear Medicine
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Project No. Title Start End Beneficiary Institutefs)

MYA76/009 Nuclear Medicine
Laboratory

1978 1982 Ministry of Health, Department of
Medical Research

MYA/6/010

MYA/6/011

MYA/6/012

MYA/6/013

MYA/6/014

MYA/6/015

MYA/6/016

MYA/6/017

MAY/7/002

MYA/7/003

MYA/7/004

MYA/8/003

MYA/8/004

MYA/9/002

MYA/9/003

Radiolsotopes in Medicine 1981 1984

Radiotherapy

Medical Application of
Radiolsotopes

Nuclear Medicine

1981 1983

Ministry of Health. Department of
Medical Research

Sao San Htun Hospital, Radiological
Medical Centre

1982 1983 Yangon General Hospital

1982 1986 Ministry of Health, Department of
Medical Research

Nuclear Medicine Services 1984 1993

Hormonal Studies on Pitui- 1989 1993
tary Adrenal Disorders

Nuclear Application of
Radioisotopes

1993

Application of Nuclear 1993
Techniques in Reproductive Health

Yangon General Hospital,
Department of Nuclear Medicine

Ministry of Health, Department of
Medical Research

Yangon General Hospital.
Department of Nuclear Medicine

Ministry of Health, Department of
Medical Research

Radiobiochemistry

Radiation Sterilization

Tissue Sterilization

1974 1983 Yangon General Hospital,
Radioisotope Department

1979 1981 Yangon Orthopaedic Hospital.
Myanmar Tissue Bank

1982 1991 Yangon Orthopaedic Hospital,
Myanmar Tissue Bank

Sedimentation Study at Inle 1993
Lake

Ministry of Forestry. Forestry
Department

Non-Destructive Testing
Laboratory

Environmental Radiation
Monitoring

Environmental Radiation
Monitoring (Phase II)

1993 Central Research Organization.
Physics a n d Eng ineer ing
Research Department

1984 1991 Central Research Organization,
Atomic Energy Department

1991 Central Research Organization.
Atomic Energy Department


