
IAEA-TC-PM-004
August 1992

Original: ENGLISH

INTERNATIONAL ATOMIC ENERGY AGENCY

\

COUNTRY PROGRAMME REVIEW

INT/0/053

MONGOLIA

Division of Technical Co-operation Programmes

DEPARTMENT OF TECHNICAL CO-OPERATION

4



Report of Mission Undertaken

on

4 - 1 1 May 1992

by

J. Dolnicar, R. Kamel, 0. Perera and M. Tauchid



r

CONTENT

INTRODUCTION

1. Country Profile

2. Nuclear Research in Mongolia

3. Sectoral Programmes and Institutional Review

3.1 Food and Agriculture
3.2 Mineral Resources
3.3 Nuclear Chemistry, Nuclear Physics and Instrumentation
3.4 Human Health
3.5 Radiation Protection
3.6 Water Resources
3.7 Nuclear Energy

5
7
g
14
15
16
18

4. Peaceful Uses of Nuclear Technology in Mongolia and Possible
Future Technical Co-operation Activities 19

4.1 Food and Agriculture
4.2 Mineral Resources
4.3 Nuclear Chemistry, Nuclear Physics and Instrumentation
4.4 Human Health
4.5 Radiation Protection
4.6 Water Resources
4.7 Nuclear Energy
4.8 Programming, Co-ordination and Development

19
21
22
23
24
24
25
25

'A
4

v**!*"!** ^T"



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 1991-1992 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.

The People's Republic of Mongolia became a Member State of the Agency in 1975, and,
since then it has been participating in the Agency's technical co-operation programme. During the
6 year period 1985-1990 the total technical assistance provided by the Agency to Mongolia
amounted to USS1.237 millions consisting of US$0,322 million (26%) for expert services,
US$0,770 million (62%) for equipment and US$ 0.145 million (12%) for fellowship training. In
1991-92 Mongolia has became a more active participant in the TC programme, the net delivery
during 1991 being US$0,619 million and the amount approved for 1992 under TACF being over
$0,450 million. These figures, however, did not include fellowships and training courses
participation outside TC project budgets. The Division of Technical Co-operation Programmes of
the Department of Technical Co-operation of the International Atomic Energy Agency selected
Mongolia as the first country in Asia in which a Country Programme Review was to be undertaken
in 1992. The choice was based on the fact that Mongolia was critically dependent upon the former
USSR for decades. In January 1991 this relationship abruptly ended. Since then Mongolia has
moved swiftly to remove its old central planning system and new institutions and policy instruments
are being put in place which strongly influence all activities. Research and research management
are undergoing a phase of adjustment, and these changes have impact on nuclear activities in the
country. Such changes have been reflected in their 1993-94 TC requests submitted to the Agency
which necessitated a country programme review mission to Mongolia.

A four-expert mission was organized for this purpose from 4-11 May 1992 and this
document reflects the findings and recommendations of the team. Intensive contacts with various
sectors in the country were co-ordinated by the Mongolian Nuclear Energy Commission.

The terms of reference of the mission were:

1. To assess the on-going projects.
2. To assist the Mongolian nationals to finalize the formulation of the new requests for

1993-94 TC programme (Annex 1) and to establish priority areas with regards to
the introduction of national projects of an accelerated technological transfer in
order to catalyze national development plans in specific areas.

3. To examine institutional frame work suitable for the introduction of these priority
nuclear techniques.

For this purpose, the mission visited several institutions in Ulan Bator (Annex 2 & 3) and
held intensive discussions with the national authorities and local scientists.
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1. COUNTRY PROFILE

The Mongolian People's Republic (MPR) occupies an area of 1,565,000 Sq. Km in east-
central Asia. It is 2,400 Km long from west to east and 1,250 Km from north to south, with an
average elevation about 1,600 meters above sea level. It is bordered by only two other States; the
former USSR along its northern frontier (3,005 Km), and the People's Republic of China, along the
considerably longer southern frontier (4,673 Km).

The climate is markedly semiarid continental and shows extremes of temperature between
the long dry and severe winter, and the short summer, with an average temperature falling below
freezing from October to March. The average temperature in January is about -25° C, with lows
often falling below -40°C. Summer is short and hot during which most of the year's precipitation
falls. Annual precipitation is variable but light, Ulan Bator's average being 233 mm, with 90 mm
of snow in December. However, rain is liable to fall in sudden heavy showers or more prolonged
outbursts in mid-summer, particularly in July. The bitter winter weather is relieved by the almost
continuous blue sky and sunshine.

Mongolia is very sparsely inhabited, with a total population estimated at 2.1 million in
January 1991. Mongolia's population density, at 1.3 persons per Sq. Km is one of the lowest in
the world. About 50 percent of the population lives in urban areas, including about a quarter in the
capital city in Ulan Bator.

Mongolia has abundant agricultural land and is also rich in mineral resources, including coal,
copper, fluorite, molybdenum, gold, iron ore, lead, phosphates, tin, uranium and wolfram, of which
the first three are the most important. Coal reserves total an estimated 20 billion tons. The main
copper and molybdenum mines are at Erdenet, managed as a joint venture between Mongolia and
Russia. The Erdenet mine produces copper concentrate for export to Russia and is by far the
country's largest export earner. Thermal power generated from domestic coal and imported diesel
oil, is supplemented by electricity imports from the Soviet grid especially for the Erdenet copper
plant.

Mongolia has moved swiftly to remove its old central planning system and new institutions
and policy instruments are being put in place. Mongolia has moved to institute a wide range of
polices to improve efficiency in its industrial, agricultural and service sectors. These will need to
be supplemented by medium term development strategies.

In 1991, the Mongolian economy has suffered a decline in real income which was estimated
as equivalent to 40% to 50% of GDP, or in the range of 450 to 550 million US$. The economic
collapse in Mongolia is severe and this accelerated economic downturn was caused primarily by
the abrupt deterioration in economic relations with the former USSR. The country was critically
dependent upon the former USSR for decades, but factors like the end of Soviet financing,
deterioration in terms of trade, collapse in the volume of trade, a shortage of spare parts, and the
usual hardships encountered as an economy moves from a centrally planned system to a market
economy, have contributed to it severely.
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2. NUCLEAR RESEARCH IN MONGOLIA

The social and economical scene of Mongolia is in a state of rapid and radical changes.
Politically the transition from the one party system to democracy, and in everyday life the fast
reorientation from a central to a market economy, strongly influence all activities. The research and
research management is undergoing a phase of adjustments. To a large extent, these changes have
their impact on nuclear activities in the country.

The sponsorship of nuclear activities is minimal and unreliable. In most of the institutes,
there are no funds available for investments or acquisition of equipment. Most of the equipment
in the research laboratories are old, of USSR origin, and by now desperately obsolete.

It appears that the nuclear scientists and engineers believe and hope that the IAEA
Technical Cooperation Programme will solve their problems. However, analysis of the completed
and ongoing projects (Annex 4) indicates that the project has been shifting rather slowly from
academic to application-oriented studies. This needs to be speeded up. There is still a strong
tendency toward pure academic research rather than general application of the techniques.

The technical co-operation projects in the Mongolian People's Republic are implemented
by various institutions in Ulan Bator and Darhan. The Mongolian Nuclear Energy Commission co-
ordinates the TC activities in the country. The commission is only handling the administrative part
of the activities and does not have any laboratories or a research programme under its direct
control. It is rather difficult to correctly understand the role of the Mongolian Nuclear Energy
Commission (NEC) in respect of nuclear research and technology. The financial means of the NEC
are limited to a very small budget that is entirely used for the administration, and therefore cannot
directly support any research or development activity. At present, the Chairman of the NEC is the
Deputy Prime: Minister, Mr. Choijilsurengiin Purevdorj. In the present Government, he is responsible
for many other disciplines; he obviously cannot devote much time and energy to the NEC problems.
He is supported by the Vice-Chairman. Prof. Dalkhsuren, and the Secretary of the NEC, Mr.
Ganzorig. For these two gentlemen, the work in the NEC is not their main occupation, as they have
regular employment at the University. The other staff of the NEC consists of one full time
administrator. The NEC itself is composed of 12 members from different Ministries and research
institutions. Nominally they meet once per month, and the declared task of this group is to monitor
the progress of nuclear activities and projects. It seem, however, that their main responsibility is
contact with the IAEA.

The NEC maintains a Consultants' Group. This team of ten scientists meets once per year
to evaluate the proposals and prepare recommendations for projects in nuclear fields , in particularly
those that are to be submitted to the IAEA for support.

It appears that NEC's principal input is to serve as an intermediate between the IAEA and
the Mongolian research institutions. Observations through the past five years indicate that the NEC
does not critically evaluate the project proposals before they are submitted to the Agency, does not
follow up and monitor the progress of the approved projects, and reacts only to suggestions
received from the Agency. The activities in nuclear research and technology in Mongolia are not
well coordinated. This is most clearly observed in the selection of topics, and the distribution of
responsibilities among different research organizations. In two specific fields, namely environmental
studies and in analytical techniques, a number of laboratories are trying to do the same type of
studies. It is expected that NEC would be able to consolidate and synchronize these efforts in the
future.
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Mongolia has been a recipient of Technical Assistance since the mid-1970s. The Agency
is currently providing technical assistance to Mongolia by supporting 17 operational projects
covering various activities including the development of nuclear analytical facilities for analysis of
coal, mineral and ore samples, nuclear measurements and instrumentation, nuclear techniques in
agriculture, nuclear medicine, radiation protection and safety, ground water hydrology and up-
grading of the national nuclear information system. The Agency is also assisting Mongolia in
establishing gamma radiography and radiochemistry teaching laboratories for training in non-
destructive testing and for other practical applications of nuclear techniques.

The main recipient institutions of TC support in Mongolia are: the Academy of Sciences,
the Mongolia State University, the Research Institute of Veterinary Science, the Animal Husbandry
Institute, the Central Laboratory for Geology (Ministry of Energy, Mining, Industry and Geology) the
First State Central Clinic, the Institute for Water Problems, the Mongolia Polytechnical Institute and
State Institute for Public Health, Epidemiology and Microbiology.

V
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3. SECTORAL PROGRAMMES AND INSTITUTIONAL REVIEW

3.1 Food and Agriculture

a. General Situation

The country is divided in to 18 administrative provinces (called aimags). Each aimag has
several districts, called soums, of which there are 299. There are several distinct geographic
regions or zones within Mongolia, the chief ones being the steppes (around 1, 000 meters above
MSL), the hilly region (reaching up to 2,500 m), the forest zone and the Gobi desert zone. All
regions experience a harsh (cold and arid) climate, with temperatures below freezing from
November to March, often dropping as low as -40°C. Rains occur mostly between July and
September, with total rainfall varying from 80 to 500 mm per year in different regions.

The economy of Mongolia is heavily dependant on agriculture, which is based primarily on
animal production. A considerable amounts of the country's export earnings are derived from
animal products (meat, tallow, milk products, hides, wool, cashmir, etc). The main farm animal
species are cattle (2.8 million), horses (2.2 million), sheep (15 million), goats (5 million) and bactrian
camels (0.5 million). In addition, yaks, pigs, poultry, rabbits and mink are raised in some regions.
Wild animals such as reindeer, wolf, weasel and marmot also contribute products of importance to
the economy. Mongolia produced 249,00 tons of meat, 315, 000 tons of milk, 24,000 tons of
wool and 38 million eggs in 1990.

The major food crops produced are wheat (596,000 tons), other cereals such as barley
and oats (122,000 tons), potatoes (131,000 tons) and other vegetables, mainly cabbage,
cucumber, tomato, peas and soybean (42,000 tons).

The total land area under natural pasture and standing hay is some 120 million ha (which
amounts to 1.2 million km2 or 76 % of Mongolia). The extent of arable land is 1.35 million ha (less
than 1 % of land area), while cultivated land amounts to only about 800,000 ha each year. Of
this, around 622,000 ha are under wheat, 12,000 ha are under potatoes and 160,000 ha are
occupied by improved pastures. The per capita consumption of food in 1987 was 272 Kg wheat,
74 Kg Potatoes, 118 Kg meat, 150 Kg milk and 14 eggs. Apart from animal products and wheat,
Mongolia has to depend on imports for most of its food (rice, fruits, sugar, tea, etc.), consumer
goods and oil.

In areas suitable for crop production the soils are reported to be poor in nutrients, especially
nitrogen. Since all IMPK fertilizers are imported, their availability and use in crop production is
limited. Furthermore, the cold climate and low annual precipitation (250-300 mm) result in a short
growing season of 3-4 months between May and September. Even during this period, the day/night
temperature can fluctuate from 5-35°C. These climatic and edaphic factors pose serious
constraints to crop production in Mongolia.

Livestock are carried through winter on dry standing pasture and stored hay. The seasonal
fluctuations in quality and quantity of animal feed, together with the stress of subzero temperatures
in winter, causes marked loss of body condition and weight (up to 30 %) from December to May.
Weight gains occur from June to September only, and this stepwise annual growth pattern severely
delays attainment of puberty and mature body size. Reproductive performance is also limited by
poor nutrition and management. Several diseases are prevalent (some, such as bovine leucosis,
having been imported with dairy cattle) and contribute to substantial losses.

1
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b. Agricultural Research Institutions and Programme

The Scientific Research Institute for Plant Breeding and Agriculture ISRIPBA) situated in
Darhan is responsible for the major aspects of research on crops. Since two major limitations to
agricultural production in Mongolia are the short growing period and erratic rainfall, research on
short-term crops and water management have been given high priority by the Government.

The major activities in plant breeding are focussed on wheat improvement, with the
objectives of shortening the vegetation cycle and improving drought and cold tolerance. The
conventional cross breeding methods have not been successful because of the lack of required
genetic sources for the extremely short period to maturity (less than 90 days). Mutation breeding
was initiated about 15 years ago and is being intensified with IAEA support.

Since all NPK fertilizers are imported, priority is given also to studies aimed at finding ways
to maximize fertilizer use efficiency by crops, and to biological nitrogen fixation. Other areas where
research is being intensified include management of grazing lands and improving the quality of
pasture.

Research in animal science is shared between two institutes in Ulan Bator: the Research
Institute for Animal Husbandry focusses on production aspects (including breeding, reproduction
and nutrition), while the Veterinary Research Institute is responsible for studies on diseases
diagnosis and control. Field activities in the livestock sector are handled by the Department of
Animal Husbandry and the Department of Veterinary Services within the Ministry of Agriculture and
Food Industries.

The major focus for animal production research is fuller utilization of the indigenous
livestock breeds and pasture resources. This involves studies on the productivity of different
breeds under varying environmental conditions, cataloguing the nutritive value of grasses and other
livestock feeds, and attempting to optimize productivity using available resources. In the veterinary
field, the emphasis is on improving the capability for diagnosing livestock diseases and on
undertaking detailed studies on the epidemiology of important diseases with a view to developing
better strategies for control or eradication.

The current IAEA programme in Agriculture is limited to four Technical Co-operation
projects:

MON/5/002: Plant mutation breeding, based at the Scientific Research
Institute for Plant Breeding and Agriculture, Darhan

MON/5/003: Radioimmunoassay techniques in animal production, based at the
Research Institute for Animal Husbandry, Ulan Bator

MON/5/004: Soil science and plant nutrition, based at the Scientific Research
Institute for Plant Breeding and Agriculture, Darhan

MON/5/OO5: Animal diseases, based at the Veterinary Research Institute,
Ulan Gator
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3. 2 Mineral Resources

a. Introduction

Mongolia is rich in mineral resources and has excellent potential for the discovery of quite
a range of mineral deposits. Exports of minerals and metals (coal, copper, fluorite molybdenum and
to lesser extend also gold, silver, tin, tungsten and uranium), represents 40.9% of all export
earnings from 1984 to 1988. It was reported that in 1991, the mining industry accounted for
nearly 65% of total exports, with copper representing 54% of the total, all to Russia (72%) and
China (23%). It is quite reasonable to assume that mineral industry will continue to be an important
component in the country's economy, at least to the end of this century.

Almost without exception, all important mineral exploitation in Mongolia were developed
and are being operated through joint venture with the former USSR. With the recent movement
toward a market economy system, Mongolia is making an effort to privatize some of the country's
mineral industry. The Government has made a world-wide promotion to invite foreign interest in
the exploration and development of the country's mineral resources. The following agreements
recently reached with a number of foreign interests demonstrate the Government's determination
to diversify its mineral industry:

i). a three year study for non-ferrous metal resources covering 500,000 km2 of eastern
Mongolia with Japan's Metal Mining Agency;

ii). the construction of 100 000 mt/yr steel mill with C. Itoh, Mitsubishi Heavy Industry
at Darhan;

iii). the formation of a joint venture company, Mongol Erdene, with Morrison Knudsen
Corp. of USA to explore and develop a gold property about 130 km northwest of
Ulan Bator.

b. Government Bodies Concerned with Mineral Resources

The State Geological Agency or Centre (SGA) is the only Government body responsible to
carry out basic geological study and mineral exploration in the country. It is one of the country's
largest Government bodies with over 5000 staff of which about 1000 are professionals. The SGA
has ten regional offices (expeditions) with a total of around 60 field teams. Systematic geological,
geophysical (magnetic, radiometric and gravity), and geochemical surveys have been carried out
since over 50 years covering much of Mongolia at regional scale (1:200 000) and in some areas
also at a more detailed scale (1:50 000). Once a mineral deposit is found and the reserve defined,
it is transferred to another body for possible development and exploitation. In conformity with the
Government's policy, SGA is preparing basic information (geological and metallogenic) to be made
available to other Government Institutes and interested foreign companies. This project is expected
to be finished during the later part of 1992.

Belonging to the State Geological Agency is the Central Laboratory of Geology which is
responsible for the analysis of all geological and geochemical samples collected by the field teams
as well as those received from other organizations. This laboratory receives in the order of 350
000 to 400 000 samples annually. The laboratory has a total staff of nearly 400. It is equipped
with 8 flame-emission spectrometers (spectral laboratory), not less than two atomic absorption
spectrophotometers, one X-ray diffractometer for mineralogical determination, a normal supporting
wet chemical laboratory, and a petrographic and mineralogical laboratory. Most of the laboratory
equipment are over 15 years old. A new X-ray fluorescence laboratory was recently established,
but is still not in operating condition.

- 7 -
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One of the two new XRF instruments in this laboratory was supplied through IAEA project
MON/2/005 (3.3.e). Once operational, this laboratory has the potential to become the main facility
to meet the laboratory's routine analytical need. At the moment more than 50% of this
requirement is provided by the spectral laboratory.

It may be noted that within the State Geological Agency there is an Information Centre of
the State Geological Data Fund which is responsible for the management, service and storage of
all reports on geological and mineral exploration works carried out in the country for the past 50
years. A computerized databank is being developed. A two-year UNDP supported project on the
subject is expected to start this year.

Another Government body concerned with the country's mineral industry is the Bureau of
Mines. This office is responsible for the actual exploitation of all types of metallic, non-metallic, coal
deposits as well as building materials. Under this Bureau there are State Mining Companies,
Research Groups and Mining Institute. Their main activities are the exploration of the large copper-
molybdenum deposit at Erdenet in Bulgan province, and the mining of fluorite and gold. All these
activities are being conducted in joint ventures with the Commonwealth of Independent States,
(C.I.S). Efforts are being made to privatize some of these companies.

The Mongolian Technical University which has 7 faculties, 30 departments, 400 teaching
staff and about 4000 students, supplied most of the geologists, geophysicists, metallurgists, mining
engineers and other technical specialists working in the mineral resources activities. The
Exploration Department is equipped with modest geophysical (including radiometric) instrurrents
for teaching and demonstration purposes. Their nuclear instrumentation, however, is poor if
compared to that available at Nuclear Research Laboratory of the State University of Mongolia.

c. International Co-operation

Almost all previous geological, mineral exploration and exploitation works in Mongolia were
the results of bilateral agreement with the former USSR. Bilateral co-operations with other former
Eastern European countries (the former German Democratic Republic, GDR, CSSR and Bulgaria)
were also known, but at much smaller level. Technical co-operation with C.I.S still continues. The
State Geological Agency in co-operation with the Russian Federation is at the moment preparing
a radioelement (U, Th and K) maps of Mongolia, at the scale of 1:500 000, using the available
airborne radiometric survey information. This project is supposed to terminate this year.

Apart from the above mentioned technical agreements or co-operations, until recently
Mongolia has not benefitted much from other international or bilateral assistance programme in the
mineral sector. Recent change in Government's policy has resulted in a number of bilateral
agreements noted in the introduction (3.2a). A UNDP project for the development of gemstones
was among the few recently implemented. As noted above, 2 year UNDP supported project titled
"Data Bank for National Mineral Resources" is expected to start this year. The World Bank's
assistance to formulate a new mining act and regulations for Mongolia is also planned for 1992.

Through project MON/2/005 - Nuclear Analytical Techniques, in 1989 IAEA started a
technical co-operation project with the Central Laboratory of Geology of the State Geological
Agency. This project is still in operation. As discussed elsewhere in the report, it has an objective
to upgrade the analytical facility of the laboratory for more accurate and rapid analysis of geological
and ore samples with nuclear technique, X-Ray fluorescence in particular (3.3.e).

&•
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The fact that almost all geological and mineral resource activities in Mongolia for the past
50 years were connected to the former USSR and other Eastern European Countries, there is a
general desire to acqjire and be acquainted with the technology and practices in other parts of the
world.

d. Uranium Resources. Exploration and Exploitation

Prior to 1970, there was no specific programme to explore for Uranium in Mongolia. It was
then part of a general exploration for all mineral commodities. Through this early work, a number
of uranium occurrences were discovered. In 1970, an exploration programme specific for uranium
was initiated in co-operation with the former USSR. This |oint exploration programme continued
till 1991. One of the methods employed was airborne gamma ray spectrometric survey which
covered about 70% of the country's total territory. Through this programme a number of uranium
deposits have been identified. They are classified into the following three types:

a). Hydrothermal-volcanic type: for their grade and tonnage, they are presently
considered as being the most important. These deposits are found primarily in the
northeastern part of the country. Only one of these deposits have been sufficiently
drilled to define a proven reserve of the order of 20 000 tones U with an average
grade of 0.2% U. This is the only deposit where uranium ore is being mined.
Associated minerals are molybdenite and fluorite.

b). Metasomatic type: not yet well investigated they are found in the north-central part
of Mongolia. It was reported that they are normally associated with thorium, rare
earth element and vanadium.

c. Sedimentary type: these are found in a very extensive, roughly E-W trending belt,
which cuts across the entire country. Only two of these deposits have been
investigated in detail. They exhibit a typical, well known sandstone type uranium
deposit. The grade is generally lower than the hydrothermal type noted above.

Uranium mining in Mongolia started in 1989. It is completely operated by the joint venture
partner, C.I.S. The mined ores were railed to the Russian side for processing in the uranium mining
district of Krasnokamensk where similar type of uranium deposits are known and mined. It is
understood that for 1989, 1990 and 1991 the amount of ore produced annually were 80 000, 150
000 and 100 000 tones respectively with an average grade of 0.13%U. It is also understood that
the annual mining capacity of the plant is much larger. There does not seem to be a clear policy
as to how this operation is going to be continued in the future.

All reports (in Russian) related to the uranium investigation in Mongolia are kept at the
Information Centre of the State Geological Data Fund. The State Geological Agency is presently
preparing a uranium metallogenic map at 1:500 000 scale, incorporating all known information and
the radioelement maps being prepared in co-operation with C.I.S mentioned earlier. It is understood
that with this information, the Government intends to promote the uranium favourability of the
country to foreign interest. It is also the Government's objective to further evaluate these
potentials on their own using modern methods.

3.3 Nuclear Chemistry, Nuclear Physics and Instrumentation

The principal promoter of nuclear research in the country, and therefore the main counterpart for
the IAEA-supported projects in Mongolia, is the Academy of Science.
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It maintains and sponsors 65 different research institutions, ranging from such diverse fields as
natural and material sciences, to sociology and linguistics. The work of the institutes is supported
by the regular budget of the Academy. At present, approximately 25% of this budget is devoted
to fundamental sciences, and 75% to applied.

In the following, a short description and :nalysis will be made of some of the institutions
and laboratories belonging to the Academy. The selected institutions are those that have co-
operated with the Agency in the past, or have such contracts at present.

Institute of Physics and Technology: As one of the oldest research institutions of the Academy,
and in Mongolia, this Institute has witnessed a development typical for the countries that until
recently constituted the socialistic camp. With almost total dependance on the USSR and its
academic and research structures, the Institute's activities were devoted mainly to fundamental
research, with little or no relation to the problems of the country. It was manned by staff who
studied in the USSR mainly in the Joint Institute of Nuclear Research (JINR) in Dubna; it was
equipped with the instruments manufactured in the USSR. Its programmes were scaled-down
reflection of the activities in nuclear research laboratories of the USSR. Such topics as high energy
physics and theory of elemental particles were preferred.

A detailed analysis would probably reveal that there were two major milestones in the
recent development of the Institute.

The co-operation with the Agency that started seven years ago, introduced to the
institute some modern western type instrumentation, and strongly promoted applied
research.

The recent political and social restructuring in Mongolia, during the last two years,
provides more independence for the research institution but at the same time
requires the research to be oriented more toward applied topic relevant to national
economy.

As a result of these adjustments, the institute at present implements a rather balanced
programme, with the fundamental research still favored but with a considerable share of applied
studies. The leadership of the institute is till in the hands of senior scientists who try to adjust to
the new situation gradually. They still strongly depend on the assistance of the former-USSR
countries. However, the changed relations between Mongolia and the new countries in the north
and north-east makes this co-operation more difficult and even slower than before. It is obvious
that in such circumstances, the co-operation with the Agency (and hopefully later with some other
Asian or Western countries) receives major attention and represents considerable value.

National University of Mongolia: The first Mongolian beneficiary of Agency's Technical Co-
operation Programme in this country was the Central National University. The initial plan of the
University staff was to acquire, with the Agency's assistance, a research reactor. After some
careful evaluation of the national requirements and capacities for such a major project, the
Agency's staff succeeded in persuading the counterparts that the applied nuclear research in
Mongolia cannot start with such an ambitious project, and that several years of more modest
research will be required before a research reactor could be included in the plans. As a result, a
modest teaching -cum- research laboratory was established. In the last ten years, and with the
assistance of several Technical Co-operation projects, the nuclear laboratories of the University
have evolved in a solid, properly dimensioned establishment that has an important impact on the
development of nuclear activities in Mongolia.

The most important product of the laboratories programme are nuclear scientists. Table 1
summarizes the situation in the laboratories in 1992, and can be considered as a typical average
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of the past five years. Listed under "Students" are only those persons who are completing a
diploma with a thesis made in the laboratories. In addition, the regular classes are given for several
hundred students.

Table 1: Nuclear Laboratories of the University

Laboratory

Neutron Generator

X-ray fluorescence

Atomic absorption

Nuclear electronics

TLD laboratory

Radiochemistry

Staff members

4

3

1

6

1

1

Students

4

3

3

4

Research Topics

Determination of Si, N, Se in soils and
organic material

Minor and trace elements in soil, coal,
ash and ores

Determination of elements in soils

Development of electronic units, repair,
maintenance

Personal monitoring, study of natural
radioactivity

Teaching only

a. Nuclear Analytical Techniques

The on-going project MON/1/005 represent the second stage of co-operation with the
Agency in the field of applied nuclear research. In the first phase that was implemented in the
period 1989/90, a Moessbauer spectroscopy laboratory was formed. This project did not show
good progress: the counterparts were more interested to receive, under the equipment component
of the project, a number of personal computers than to develop a strong research laboratory. Their
demand for personal computers was attributed to the fact that until late eighties, there were no
such computers in the country, and the scientists felt that they were rapidly falling further behind
the world standard. The contribution in form of a few personal computers improved the situation
remarkably. Insufficient staff was assigned to the Moessbauer laboratory and there were some
difficulties with the equipment.

The new project, MON/1/005, was designed to correct the shortcomings of the first phase.
It started in 1991, and was focused on two topics: Moessbauer spectroscopy and X-ray analysis.
In the first field of research some solid progress can be registered. A group of three scientists is
attached to the laboratory, during the last two years, eight papers describing applied studies have
been published, covering such applied topics as studies on Mongolian biotites, coal and minerals.
These studies continue, and are focused on investigations of local soils and minerals. At the same
time, the experimental conditions are being constantly upgraded, the software for analysis is being
improved, resulting in a more efficient procedures and more reliable results. In 1992, it is expected
that the low temperature attachment will be installed, thus providing the laboratory with a complete
set of tools for advanced Moessbauer research.

The second selected field of activity was quantitative X-ray analysis. This powerful
technique has been previously introduced at the Mongolian State University (see below) but it was
considered that the institute can complement the rather academic research at the University with
some strictly applied, and possibly service-oriented activities. A tube-excited system was provided.
It is foreseen to introduce, with some delay, also the total reflection X-ray analysis, as a method

that permits more accurate determination of trace elements, something that is not possible in
Mongolia at present. The major problem of this component of the project is the shortage of trained
personnel. With their own equipment still not

11



V

complete, two staff members of the institute have joined the nuclear laboratories at the University,
where a similar system is in operation. They are performing some initial experiments there, at the
same time receiving the training on the Western type instrumentation for X-ray analysis.

b. Activation Analysis

Under a bilateral scheme of co-operation with the USSR, and under extremely favorable
conditions, the institute has acquired a small accelerator. A microtron has been delivered in 1990,
a completely new building was designed and constructed to house the microtron laboratories and
in 1992, the first phase of the microtron installation was completed. Due to severe shortage of
heating and electrical power in Ulan Bator area, the local authorities have refused the approval to
connect the new wing of the Institute to the electrical and heating network of the city. The
cooling system of the microtron requires a considerable supply of cold water. At the same time,
the laboratory should be heated; in the severe winters of Mongolia, the water in the cooling system
would freeze, thus destroying completely the facility. As neither water supply nor the heating could
be provided in 1991, the installation of the microtron was not completed. The management of the
Institute has now obtained the assurance that the heating and the supply of hot water will be
provided in September 1992. It can be expected that the microtron will be put in operation by the
end of this year.

The Agency was requested to assist the microtron laboratory, and a project was included
in the Regular Programme 1991/92. The position of the Agency was that the installation and the
operation of the accelerator are the subject of bilateral or national concern. The Agency's Technical
Co-operation programme would provide assistance for utilization of the microtron, mainly in the field
of photon-induced activation analysis. A complete gamma spectrometer system was provided,
installed and is operational.

The counterparts have trained two young engineers in operation and maintenance of a
microtron. Each has spent three years, and on a separate occasion three more months in Dubna
on this task. The two engineers seem to be quite competent and they will try their best to put the
microtron in operation. If by August 1992 they will not succeed, they will prepare a detailed
technical report, describing the specific difficulties encountered in their work, and the Agency will
reconsider the appointment of an expert to assist them.

It should be realized that the microtron is the largest nuclear research facility in Mongolia.
it would be a stimulating factor in future nuclear activities, if this instrument would operate
properly and produce results. An extensive programme of investigations has been prepared,
including some fundamental studies, but mainly focussed on activation analysis of ores and
minerals. In view of the improved sensitivity of this method compared to others in operation in the
country, the photon induced activation analysis would represent valuable complement to the
geological studies in Mongolia; such studies are of considerable interest to national economy.

c. Nuclear Measurements and Instrumentation

The electronics laboratory at the University of Mongolia is the best organized and the most
efficient section of the nuclear activities in the University. In spite of the difficulties caused by the
rapid changes in the staff (electronics is a highly respected and well paid profession in Mongolia),
the laboratory maintains a core of experienced engineers, and regularly offers training for students
at the University. At present, the laboratory has six full-time staff members, four of them have
been trained by the Agency's Technical Co-operation programme, at different occasions, mainly in
interregional training courses. The laboratory is modestly but reasonably equipped with testing
instruments on the level which is adequate for the maintenance and repair work, and for small scale
development projects.
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The two central activities in the laboratory are servicing of nuclear instruments of the
University's nuclear laboratories, and training. The fact that the instruments in these laboratories,
both those for training and those for research, are all in operating conditions (although some of
them are more than 12 years old) certifies the importance and value of a reasonable investment in
instrumentation , as has been made in the University with Agency's help. On the development
side, the most remarkable achievement was the design and development of a fluorite analyzer. The
third model, with considerable improvements, and based on the microprocessor-controlled circuitry,
is being developed at present. A number of small but valuable development tasks have been
completed: automation of an x-ray diffractometer, interfacing of different instruments to computer,
and manufacturing of instruments required in teaching. The renovation of a unused X-ray
diffractometer is a good example of the value of their work: an old, manually operated, USSR made
diffractometer was given new life by replacing all it electronics with new ones, improving its
precision and speed of operation.

The head of the laboratory is an active electronics engineer who seems to be also a good
manager. The performance of the laboratory in the past, and the increasing need for a good service
laboratory to assist in maintenance and repair of all nuclear instruments in different institutions,
justifies the request for a Technical Co-operation project in the period 1993/94, aimed to this
objective.

d. Radiochemistrv Teaching

The project MON/2/006 was introduced in 1991 at the University of Mongolia and
represents valuable complement to other, already established laboratories for nuclear oriented
training activities in the University. An adequate laboratory was put at the disposal for the
radiochemistry teaching, one person is at present working full-time at establishing a suitable
curriculum, and appropriate laboratory experiments for training in this field. With the assistance
of an expert Mr. Tolgyessy (Czechoslovakia), a manual for the laboratory experiments is in
preparation. Of the major instrumentation, a liquid scintillation counter has been installed. A
Mongolian scientist is due to be trained in operation and use of this instrument.

e. Nuclear Analytical Techniques at the Central Laboratory of Geology

A small part of the Central Laboratory of the Ministry of Energy, Mining and Geology is
devoted to application of nuclear techniques for analysis of ores and minerals. This nuclear section
of the Laboratory possesses three major research facilities:

A Japanese Wave Dispersive X-ray Analysis Spectrometer (Model SXF-1100) was
ordered using local resources. It was installed and tested by the manufacturer's
field engineer in October 1991. It has never operated since then, nominally
because the stability of the electrical power supply is not adequate.

An Energy Dispersive X-ray Analyzer (SPECTRACE 5000) was ordered under the
Technical Co-operation project (MON/2/005). It was installed by Tracor field
engineer and is in operating condition. This is a rather complex and expensive
analyzer. The manual provides no information on the hardware, the operator has
no access to the electronics for spectrum acquisition, and no control over the
setting and calibration of the instrument. With the assistance of the Agency's
expert, Mr. Hagan (USA), the first steps in the utilization of the spectrometer have
been made: the spectrum analysis can be performed satisfactory, the quantitative
analysis is still need to be improved and an Agency expert has been scheduled to
visit Mongolia in October 1992.
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A radioisotope neutron source, with a complete gamma spectrometer, is installed
to be used in analysis of fluorites. According to the counterparts, the gamma
spectrometer is performing satisfactorily.

The nuclear section of the Central Laboratory of Geology has three major and expensive
nuclear analytical instruments. All these instruments have been installed during the last seven
months. It was observed that without external assistance, the local staff will not make any
progress in mastering and using these instruments, due to the shortage of experience, literature and
infrastructure.

It should be pointed out that these three instruments that can easily keep 15 scientists
busy, are at present used by four staff members. Two of them have been trained in Poland.
Regrettably, the host institute uses a completely different approach, and even a different technique
(radioisotope-excited analysis, versus the tube excited as installed in the Laboratory). Thus, the
fellows did not profit enough from this short training to be in position to initiate and run an X-ray
laboratory at home. A further shortcoming of the project is the composition of the staff. With two
electrical engineers, and two physicists, the nuclear section has little chance to produce good
results. They would need chemists, applied mathematicians, and geologists in the team. There
seems to be no intention to create a viable group like this.

3.4 Human Health

The First State Central Clinic (FSCC) in Ulan Bator is the biggest medical centre in Mongolia
and it is a subsidiary of the Medical School of Mongolia. The capacity of the State Central Clinic
is 700 beds. The Isotope Diagnostic Laboratory of the First State Central Clinic was established
in 1975. However, since 1983 a number of radioisotope methods including gama camera imaging
for static studies of various organs have been introduced and successfully used. These include
scintigraphy of thyroid with 1-131 and Tc-99m, liver scans with sulfur colloid, scintigraphy of
pancrease with selenomethionine, bone scans with TC-99m diphosphonoate, static brain scan with
Tc-99m and kidney scan with DMSA. Blood volume study with Cr-51 labelled red blood cells has
also been established. Thyroid uptake study of 1-131 and renography using 1-131 hippuran with
scintillation probes have also been made.

a. In-vivo Diagnosis

The in-vivo diagnostic unit has been equipped with a gamma camera ZLC Siemens (37
photomultipliers) with Micro Dot Imager, P-scope, and usual accessories. The gamma camera is
working properly. Under the on-going project MON/6/004, the Agency recently upgraded the
gamma camera by providing a computer for digital data processing. The laboratory used to
purchase two Technetium-99m generators each month from the former USSR or the former GOR.
Every year an average of 1500 static scans were made. The images were recorded on polaroid
films or X-ray films.

b. Radioimmunoassay

The radioimmunoassay (RIA) unit is attached to the Isotope Diagnostic Laboratory. The unit
started working in 1983 with the assistance of the Agency. The priority in this laboratory was
given to the assay of thyroid related hormones, alpha feto piotein and prolactin. The laboratory
is equipped with a gamma counting systems and other instruments required for the
Radioimmunoassay. The RIA laboratory at the FSCC is the only laboratory in the country capable
of hormonal assays.
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The staff in the isotope diagnostic laboratory of the FSCC consists of 7 physicians (three
for in-vivo diagnostic, one for radioimmunoassay, one for radiopharmacy and two for ultrasound),
two physicists and seven technologists.

As a consequence of the financial crisis in Mongolia, the radioisotope diagnostic laboratory
has not been functioning during the last year. All scintigraphic imaging and RIAs had to be
stopped.

c. Radiotherapy

Radiotherapy in Mongolia is centralized at the Oncology Centre in Ulan Bator. The centre
has a capacity of 250 beds, 70 beds for the radiological treatment. The centre was built with the
assistance of the former USSR through their bilateral co-operation and all equipment were supplied
in 1981. Most of them are at present not functioning. One of the three radiotherapy Units (Soviet
make) at the Oncology Centre is not working and spares are not readily available for repair. The
Co-60 sources in all these units have decayed by more than two half lives and need immediate
replacement. Treatment planning is done without correction of tissue inhomogenicity. Treatment
fields cannot be verified due to non-availability of simulator. Patient dose is not monitored and
conformance of the delivered dose with prescribed dose is not verified.

Manual after loading brachytheraphy is done without
applicator is limited.

3.5 Radiation Protection

treatment planning. Choice of

In the early 1980's the dosimetry and radiation protection activities in Mongolia were
concentrated mainly at the Nuclear Research Laboratory of the Mongolian State University, Ulan
Bator and were supported by the Agency under the project MON/9/002. Following a Government
decision in 1984, the responsibility for radiation protection activities in Mongolia was assigned to
the State Institute of Public Health, Epidemiology and Microbiology (SIPHEIM), Ministry of Health.
Since then, the Institute has to control the radioactivity in the environment, foodstuff and water
samples and the radiation protection situation in institutions working with radiation and radioactive
materials. In support of these activities, the Agency approved project MON/9/003, (Radiation
Monitoring), under the 1986 Regular Programme, through which provision of expert services,
fellowship training and equipment such as multichannel analyzers, scintillation detectors,
thermoluminescence dosimeters and portable radiation monitoring equipment were provided. A
RAPAT mission visited Mongolia in October 1989. The SIPHEIM authorities confirmed that all their
activities were in accordance with the mission recommendations. However, their progress in
implementation of the RAPAT recommendations was slow.

The State Inspectorate of Hygiene and Epidemiology Control is the defacto regulatory body
in Mongolia. The Central Radiation Laboratory (CRL) is entrusted with the regulatory function. The
present regulatory activities cover personnel monitoring, area monitoring and inspection, physical
inventory of radiation sources and environmental monitoring. The CRL has a total staff of seven
persons (five scientist including it's Head, and the counterpart of the on-going project MON/9/004)
and two technicians. The staff is inadequate to carry out their functions for the existing sources
and practices. Personnel monitoring services were introduced in 1991 following RAPAT
recommendations. Already 200 (of the target figure of 500 radiation workers) are being monitored
routinely. However there were complaints about the performance of TLD system. This has been
taken up with the Technical Officer.

The Agency has so far provided equipment to the environmental monitoring programme.
All these equipment are not properly used due to lack of understanding of the instruction manuals.
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The language barrier is seriously restricting the regulatory body in terms of access to current
scientific technical literature, communications with other regulatory bodies, scope for training
abroad and making proper and effective use of equipment provided to them by the Agency.

3.6 Water Resources

a. Institutional Framework of Water Resources Development

The overall responsibility of national water resources assessment, utilization, protection and
development is entrusted to the State Committee for Environment Control. The Institute of Water
Problems under this Committee is the Government authority in the water sector. There are water
management organizations in each of the country's 18 provinces which are responsible for ground
water resources assessment and investigations.

b. Overall View of Water Resources Availability. Present Development. Future
Envisaged Plans:

The total water resources of Mongolia have been estimated to be 34.54km2, 64% of which
are surface waters, 36% are groundwaters. The water resources are unequally distributed among
the country. In the northern part, there is no lack of water. However, problems exist with respect
to the rational use and the protection of these resources. In the Steppe and Gobi zones, the only
source for water supply is groundwater. These groundwater resources are very limited and, due
to their high mineralization and hardness, of poor quality. In these regions, water resource
development has to be focused on groundwater exploration and assessment, establishment of
water softening technologies and strengthening of groundwater protection.

Presently, Mongolia is changing its economy from centralized planning to free-market
economy. These changes prompt the reformulation and consecutive measures concerning the
exploration of water resources including the assessment of safe drinking water supply for
population in urban and rural areas, the rational utilization of the water resources and their
protection. In this context, a National Programme on water resources management and
development up to the year 2000 was elaborated. However, there are not enough local financial
sources and technological possibilities available for the realization of the programme. Therefore,
the Government of Mongolia is seeking for international bi-and multilateral co-operation, technical
assistance and investment.

In 1990, the water consumption in Mongolia was 780.1 million cubic meter, which is 5.2
times more than in 1965. By the year 2000 the water consumption will reach a level of 1.4 billion
cubic meters. The major tasks of the integrated water resources development and management
strategy include:

strengthening the observation network for surface waters, groundwaters, glaciers and
waste waters;

implementation of field investigations for water resources assessment in dry zones and
economically important regions;

updating the technology of water purification plants and irrigation systems.

At present, about 50 district centres comprising nearly half of the country's population, are
still using water of high mineralization and hardness. This water does not meet the requirements
of drinking water standards. Moreover, in 40 district centres they use groundwater from aquifers
which are not yet hydrogeologically investigated. The measures planned for improving the
assessment and management of groundwater resources include:
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provision of modern equipment for groundwater exploration and supply;

introduction of modern geophysical methods and technology in the prospection of
groundwater resources;

establishing a national information system and data base for groundwater resources
assessment in terms of quantity and quality;

training of specialists in groundwater resources prospection and assessment and in modern
methods and technologies for groundwater exploration and development. The training
should be received through participation in international training courses, meetings and
conferences.

The National Water Programme also includes comprehensive measures directed towards
protection of water resources, water quality and aquatic ecosystems. At present, there are 140
irrigation systems covering an area of 39,000 hectares. These systems are the main causes of
depletion of river water and of disturbance of aquatic ecosystems. It is planned to renew 30
existing irrigation systems and to establish new small and middle size irrigation systems. In the
near future, water treatment plants will be renewed and a network of waste water control stations
will be established. The network comprises 300 stations at industrial and domestic users. One
national and six local water monitoring laboratories will be equipped with modern instruments. It
is envisaged to elaborate the scientific background and technologies for the rehabilitation of the
degraded water bodies of 5 rivers and 6 lakes. The co-operation with the two neighboring
countries in transboundary water sources investigation and management will be continued. The
country will participate in the world water quality programmes of GEMS/WATER and UNEP. It is
proposed to establish in Mongolia an International Research Center on "Water Ecosystem
Technology".

There is also growing concern about the impact of climate change on water resources.
Thus, in recent years, the hydrometeorological service of the country started an investigation on
the global climate change. Based on dendrochronological and glacier ice investigations, an attempt
has been made to establish some relationships between climate change and water resources
changes. Since 1960 the frequency of drought and the desertification has increased. Springs,
oases and groundwater wells are currently drying up and the groundwater table of the Steppe and
Gobi zones in Mongolia is dropping. Moreover, more than 190 rivers dried up in recent years.
Therefore, the assessment of the possible negative consequences of climate change on the social
and economic development of the country is one of the serious problems existing. It is considered
necessary to establish a complex research programme on the impact of climate changes of Asian
arid regions. The programme should be implemented in close co-operation with WM0 and some
countries of the region.

It has been estimated that the successful solution of all problems included in the National
Plan will require financial resources of about US$30 million. It is expected that US$20 million will
be covered by internal sources. For the remaining US$ 10 million they are seeking assistance by
international organizations and donor countries.

c. Prospects for Use of Isotope Techniques

The use of isotope techniques in water resources assessment in Mongolia was introduced
into Mongolia in 1988 through the IAEA technical co-operation project MON/8/002. The project
is aimed at the use of environmental isotope methods for studying groundwater resources in
selected areas in the steppe and desert region of the Middle Gobi. Major results derived from the
evaluation of isotope and geochemical data in combination with existing hydrogeological
information on the sampling sites, include identification and quantification
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of recent recharge, identification of paleowater resources and assessment of groundwater quality.
The isotope and geochemical data have shown that the exploitable groundwater resources in the
studied desert area are very limited due to insignificant recent recharge and bad quality of the
groundwater. Better conditions with respect to replenishment and quality of groundwater are
prevailing in the steppe region of the Middle Gobi. Areas of groundwater discharge caused by
evaporation of shallow groundwater, can be identified by examining the stable isotope composition
of the groundwater investigated. High values of nitrate concentration of some shallow
groundwater were found to be caused by livestock. It was recommended to establish protection
zones around the wells which are used for drinking water supply and for watering of livestock as
well.

Isotope hydrological investigations in Mongolia's high mountain regions carried out in 1991
were focused on glaciers and other water sources as part of the efforts to asses the country's
water resources. The samples taken from firn profiles during the 1991 glacier expedition,
facilitated the reconstruction of the tritium input function which is necessary for determining the
rate of recent groundwater recharge.

3.7 Nuclear Energy

In respect of its energy requirements and available supply, Mongolia is at present in an
unfavorable position. Although the demands are relatively low, as there are no large user of energy
such as industry, the supply is even lower. Mongolia has no oil, very limited potential for
hydroelectric power production, its reserves of brown coal are limited to some areas. Until 1991,
about 30% of the electrical energy was imported from the former USSR. Due to the changed
payment modalities these imports have been reduced to less than 10%, resulting in a critical
shortage of electrical energy. The specific climatic conditions of Mongolia, in particular the long
and very cold winters, put a high demand on availability of energy to be used in heating. On the
other hand, the vast dimensions of the country, the poor infrastructure, and the existence of
relatively few settlements with concentrated population, strongly advocate a distributed power
production, to be located in or near these population centers. With the exception of the capital,
Ulan Bator, the other urban areas would require heating capacities between 30 and 150 MW each,
i.e. plants with relatively low output.

Some 10 years ago, serious consideration was given to the option to construct a nuclear
heating and electricity generating power station near Ulan Bator. These plans seem to be now
forgotten: the country simply does not have the necessary manpower and financial resources to
embark on a large scale nuclear power programme. Furthermore, there is no need for a 800 MW
power station.

At present, some alternatives are being introduced and considered. The Russian trade
organizations have offered to Mongolia different low power nuclear facilities, mainly for local
heating, and one with the option to be combined with a electricity generating unit. These nuclear
reactors with the total power between 20 and 86 MW appear to be available at a very low price.
However, no technical details were available in respect of the technology of these reactors.
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4. PEACEFUL USES OF NUCLEAR TECHNOLOGY IN MONGOLIA AND POSSIBLE
FUTURE TECHNICAL CO-OPERATION ACTIVITIES

4.1 Food and Agriculture

a. General Considerations

Agriculture receives high priority in the development plans of Mongolia. The major areas
of interest include (a) breeding of cereals and crops for higher yields, shorter growing period,
improved drought and cold tolerance and disease resistance, (b) fertilizer use efficiency studies, (c)
nitrogen fixation of grain legumes and Rhizobium inoculation, (d) studies on water use efficiency
of crops, (e) improved quality and utilization of pastures and crop by-products, (f) higher livestock
productivity through improved management and feeding, and (g| better methods for the diagnosis
and control of livestock diseases.

All the above areas provide possibilities for the application of many nuclear and related
techniques that are currently being used in agricultural research. In some of these fields projects
have already been initiated with support from IAEA and the basic infrastructure necessary for
application of these methods for solving practical field problems now exists. The achievements of
each project, the current limitations and the suggested future directions in relation to national
priorities are given below.

b. Plant Mutation Breeding

The IAEA project MON/5/002 commenced in 1982 and is due to terminate in 1992. The
inputs provided through equipment, training and expert services have laid a strong foundation for
using nuclear and related techniques in plant breeding at the Research Institute in Darhan. Recent
studies using nuclear and chemical techniques have built upon previous experience in this field. A
number of mutant varieties of wheat and barley of potential interest have been produced,
particularly in relation to short vegetative periods and drought resistance. Some of these have now
been tested under extensive field conditions and one mutant with a very short vegetation cycle has
been officially released to farmers. The scientists at Darhan now have the knowledge and skills
required for continuing this work in other food crops and work has commenced on oats, millet, rice
and potatoes.

It is very important that the results achieved under the on-going project should be amplified
through simple biotechnological methods to speed up mutation and the conventional breeding cycle.
Such practical applications would be facilitated by the establishment of basic in vitro culture
facilities.

The institute wishes to conduct a National Training Course on Mutation Breeding in 1994.
They require the services of an IAEA expert, and some minor inputs in terms of equipment and
consumables. This activity will consolidate the advances already achieved in upgrading the
research capability of the plant breeding group at Darhan, and will also disseminate knowledge and
expertise to other regional research institutes. It should therefore be supported.

A second area of interest is the establishment of a grain quality laboratory. There is a need
for such a laboratory in order to provide quality assurance and related services. A proposal has
been made to IAEA to provide several items of equipment for this purpose. The mission
recommends that IAEA should provide some of the simpler equipment required for establishing a
basic laboratory, together with appropriate expert services. The more sophisticated and expensive
equipment do not appear to be essential at this stage.
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c. Soil Science and Plant Nutrition

IAEA activities in this field commenced in 1988 and the current project MON/5/004 is due
to terminate in 1992. This first phase was concerned with provision of essential equipment such
as a liquid scintillation counter and a neutron moisture gauge, training of personnel and expert
services. The infrastructure has now been laid for applied studies.

A proposal for a new project has been received, for studies on soil/plant interrelationships
involving nitrogen fixation, fertilizers and water use efficiency. In view of the constraints imposed
on crop production by the harsh climatic conditions of Mongolia, these areas are highly relevant to
the country's current research needs. For example, studies are needed to determine the
effectiveness of local varieties of grain legumes such as soybean and pea in fixing nitrogen, and
to test the effect of Rhizobium inoculation. Identification of cultivars with high nitrogen fixing
potential is not only a prerequisite in attempts to increase grain legume yields, but would also allow
their use in crop rotation with cereals.

d. Radioimmunoassav Techniques in Animal Production

During the first phase of this project MON/5/003 which commenced in 1987 the IAEA
supplied equipment for establishing radioimmunoassay for measuring reproductive hormones of
livestock. Training and expert services were also provided, together with standardized FAO/IAEA
RIA kits for measurement of progesterone. Studies conducted on two large state dairy farms by
this group of researchers have shown that calving intervals are significantly influenced by season
and management. A study is now underway to test whether a concentrate ration fed as a
supplement can overcome these effects.

The institute now has a functional RIA lab and the researchers have the knowledge and
skills required to undertake field studies for solving practical problems. The second phase of this
project, aimed at strengthening the capability for research on nutrition, commenced in 1991. The
technical work plans include studies aimed at determining the nutrients which limit productivity of
cattle and sheep, and subsequent testing of methods for overcoming these limitations. The results
from these studies should provide the data which is necessary for optimizing the utilization of
indigenous feed resources.

e. Animal Diseases

The Veterinary Research Institute was provided with equipment, training and expert services
to strengthen its capability for diagnosing livestock diseases under the project MON/5/005.
Enzyme-linked Immunosorbent Assays (ELISA) have been established for detecting three bovine
diseases: leucosis, rotavirus infection and coronavirus infection. Serological surveys conducted on
cattle farms have revealed that bovine leucosis has a very high incidence (30-60 %) among
imported dairy cattle, whereas the limited numbers of indigenous cattle tested so far appear to be
free from the disease. The severity of the problem has now been officially recognized and it is
likely that control strategies will be given high priority.

The institute now has the capability for undertaking ELISA testing, but needs further
assistance to strengthen infrastructure for epidemiological studies, including computerized data
storage and analysis. A proposal for a continuation of the current project has been submitted to
IAEA. The mission recommends that this second phase should be confined to a single disease and
should focus on field studies, epidemiology and control. It should be undertaken in collaboration
with the Central Veterinary Diagnostic Laboratory in Ulan Bator, and should be in the form of a
three year pilot project. The objective should be to diagnose and control bovine leucosis on 5-10
selected state farms with a population of 3000-5000 dairy cattle. The results from this exercise
and the experience gained would be valuable for tackling this problem on a national scale.
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4.2 MINERAL RESOURCES

a. Uranium Exploration and Development

For the 1993-94 Technical Co-operation Programme, the Agency received a request for
assistance titled "Nuclear Geophysics and Uranium" coming from the Nuclear Research Laboratory
of the University of Mongolia. It is quite obvious from 3.2 that uranium exploration and production
constitute an important activity in the country's mineral sector. It is also quite obvious that the
Government organization charged with most of these activities are the State Geological Agency.
For this reason a proposal from the Nuclear Research Laboratory on uranium exploration does rot
seem to be appropriate. This proposal as such should therefore be rejected. On the other hand,
the State Geological Agency as well as the Bureau of Mines expressed a strong desire to have
Agency's co-operation in the various activities in the uranium field (geology, exploration techniques,
ore processing, mining feasibility study, environmental monitoring, decommissioning, etc.). Both
organizations are basically uninformed about Agency's activities in this field. In this connection,
the State Geological Agency would very much like to have Agency's assistance in reviewing the
various reports being prepared on the favourability of the country's uranium potential. Most
importantly, they would like to expose their technical staff, from a long period of isolation, to the
outside world on matters related to uranium geology and modern exploration techniques. Request
for assistance in these field should therefore receive Agency's support.

The possibility for a small technical co-operation project with the State Geological Agency
was discussed. It was agreed that the visits of two experts on the different types of known
uranium deposits in Mongolia (sandstone and metasomatic) will be very useful. The need for
appropriate radiometric equipment for field verification was also identified. Scientific visits and
fellowships to well known uranium producing countries are considered essential for the technical
staff of SGA charged with the uranium work. The SGA has submitted a request for a technical co-
operation project titled "Uranium Favourability and Evaluation in Mongolia" with the above
mentioned components.

As noted under 3.2, the Mongolian Technical University (MTU) has only modest nuclear
instruments in their geophysical teaching. They should be encouraged to co-operate closer with
the Nuclear Research Laboratory of University of Mongolia in the field of gamma ray spectrometry.
The President of MTU indicated the need to strengthen the application of nuclear techniques in
mineral exploration, borehole logging in particular. MTU is obviously the right place where these
techniques should be taught. Therefore, request for assistance in this field should be considered
favorably.

b. Environmental Baseline Information:

As noted under 3.2, about 70% of Mongolia has been covered by airborne gamma ray
spectrometric survey. SGA in co-operation with Russia will produce uranium, thorium and
potassium maps of the country at 1:500 000 scale. The basic data of this survey can be easily
converted to natural exposure rate for the country. Such an information is essential for the
monitoring of any possible modification of the natural background radiation through accidental
releases from within or outside Mongolia. To enable this, the Government should obtain all the
airborne survey data (tapes) from the corresponding organization in Russia for further processing.
The SGA should be encouraged to have this data reprocessed, if necessary through Agency's
assistance, to produce the natural radiation background maps as well as other maps (radioelement
ratio maps: U/Th; U/K; Th/K) considered useful for the assessment of non-radioactive mineral
resources.
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It may be noted that the State Committee for Environmental Control, as it concerns with
the monitoring of any environmental degradation, has indicated an activity to establish baseline
information on natural environment, including radiation level. A natural background radiation map
produced using existing airborne gamma ray spectrometric data will provide Mongolia with the most
representative information as compared to those that will be obtained through measurements over
fixed stations since the latter will not be able to have similar coverage. These stations, however,
are essential for monitoring local variation that might be produced from artificial sources or due to
climatic condition.

4.3 Nuclear Chemistry, Nuclear Physics and Instrumentation

The following recommendation refer to two institutions in Mongolia that have embarked on
the extensive programme applying nuclear techniques: National University of Mongolia, and
Academy of Science.

It should be realized that the extremely difficult economic situation in Mongolia is not
creating a stimulating atmosphere for fundamental or applied nuclear research in the country. It
can be predicted that the coming five years will be a very tough test for nuclear scientists of
Mongolia. The local resources for nuclear activities are at minimum. In this light, the
recommendations should be kept on very solid ground; any large scale projects are not advisable
in the near future.

The main task of the National University of Mongolia remains training. The nuclear
laboratories of the University are suitably equipped, both for teaching of nuclear topics, and for
research leading to theses for degrees equivalent to B.Sc and M.Sc. The staff is numerically and
professionally adequate. There appears to be a low tide in the activities on the nuclear laboratories.
Very few University students take a nuclear topic as a major subject. The University should expand
its activities in the following three directions:

Regularly, and at least once per year, courses should be offered for all interested
nuclear scientists and/or technicians. These national courses should start with
general topics, such as nuclear instrumentation, radiation protection, or use of
personal computer in nuclear research.

The nuclear electronics unit of the University is the only laboratory where advanced
electronics can be performed. Therefore, this laboratory should resume the
responsibility to maintain and service all the nuclear instruments in Mongolia.

The staff of the University should assist other institution and laboratories by
spending some time at other laboratories, or by training these persons in the
University laboratories.

A minimum assistance by the Agency will be required in the coming three years, and should
be focused on the electronics laboratory. The staff members of the University are ideal candidates
for IAEA interregional and regional training courses. Individual fellowships cannot be recommended.

The work in the Nuclear Laboratories of the Academy of Sciences includes some
fundamental research, and use of three nuclear techniques in applied studies. The fundamental
studies were performed in the past in cooperation with selected USSR laboratories, and were never
supported by the IAEA TC programme. It is very questionable if this orientation has any future, in
particular in view of changing situation at the laboratories of the previous partners.
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The applied research should continue in the established frame:

The Moessbauer laboratory can produce, using the available equipment, good
research in applied field.

The X-Ray analysis laboratory has all the required facilities but the staff is not
adequately trained tc perform reliable and useful analytical work. It should be
pointed out that good training can be obtained at the University, before the
Mongolian scientists apply for fellowships abroad.

The microtron laboratory will be used foi activation analysis. The priority here will
be to put the accelerator in proper operation. Thereafter, the photon-induced
activation analysis can be introduced rapidly, particularly as there are experienced
and well trained persons available.

The IAEA TC programme will have to provide some support to the microtron laboratory;
without this assistance, it is easily predictable that the whole accelerator laboratory project will
collapse.

With the nuclear section excellently equipped with three major research instruments at the
central laboratory of geology, there is no need for any further material input (the sample preparation
equipment and essential X-ray analysis, is available in the Laboratory). The assignment of an expert
who is familiar with the quantitative ore and mineral analysis using X-ray fluorescence
spectroscopy, is essential and urgent. There will be no progress without this assistance. The
training of local staff should be postponed until the time when they have exhausted all the
possibilities to learn the techniques at home. Observe that in septembsr 1992, an expert in X-ray
spectroscopy, Mr. Voutchov, will be assigned to project MON/1/005. All the staff members of the
nuclear section should participate in the work with this expert. Furthermore, at the University,
there are two scientists well familiar with quantitative X-Ray analysis. The contacts should be
established so that they can learn from each other. Only after the local potential for training has
been exhausted, should some advanced training in a well defined topic be approved for The staff
of the section.

4.4 Human Health

The development and progress of Nuclear Medicine worldwide have been rapid. Initially,
the progress of Nuclear Medicine in Mongolia was very slow due to several factors. Assistance
from the Agency is certainly needed. This is true in view of the high cost of setting up Nuclear
Medicine facilities in a developing country, like Mongolia, with its recent financial crises.

At present the first priority is to make the radioisotopic diagnostic laboratory functioning
and to resume its services. The radio isotopes and diagnostic kits should be supplied regularly. A
short term arrangement has been made by the Agency to supply the RDL with radioisotopes and
the diagnostic kits for 4 months. After that period the Mongolian authorities should take up the
responsibility of running the laboratory which is the only one of its kind in Mongolia. At a later
stage Agency experts will be needed to provide training in Nuclear Medicine both in static and
dynamic studies, as the computer system has recently been interfaced with the gamma camera.

The Radioimmunoassay laboratory at the radioisotope diagnostic laboratory is reasonably
well equipped and well established. It is possible to take advantage of the already available
infrastructure to expand its services to help in the detection of hepatitis.
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Maintenance and repair of Nuclear Medicine equipment is an essential component of any
nuclear medicine programme. It is now being made by the local staff in collaboration with the
Physics Department at the State University of Mongolia. Preventive maintenance practice should
be established. The physicist responsible for the maintenance should take the training on the
preventive maintenance of the gamma camera and the computer system. The Oncology Centre
should upgrade its equipment and the staff should be trained on dose calculation.

4.5 Radiation Protection

The major thrust of a regulatory control programme should be on the protection of radiation
workers, patients and the public involved with medical diagnostic X-rays, nuclear medicine,
radiography, nucleonic gauges, consumer goods, sealed and unsealed sources and research and
related investigation.

Codes and safety standards on the following topics are required:

1. Medical X-ray Diagnostic Work
2. Telecobalt Therapy
3. Brachytherapy
4. Nuclear Medicine
5. Nucleonic Gauges
6. Transport of Radioactive Materials
7. Consumer Products
8. Analytical X-ray

Mongolia can adapt the AERB safety codes and safety standard and make changes as
appropriate from the point of applicability in the country.

The State Inspectorate of Hygiene and Epidemiology Control should commence licensing
and inspection activities on regular basis in institutions using radiation sources and radiation
generating equipment including hospitals. They should also establish a national system of
accounting for radiation sources used in the country and to include all radiation workers into the
national personnel dosimetry system. This system should be developed to include bioassay
techniques in human fluids. The environmental radioactivity monitoring programme currently
pursued by CRL is not relevant to the country's regulatory programme and should therefore be
transferred to the State Committee for Environment Control. When required the regulatory body
should then receive information on normal and any abnormal finding from the environmental
monitoring programme.

The CRL should seek the Agency's assistance for setting up a national calibration
laboratory.

4.6 Water Resources

Assessments of water resources by means of isotope techniques are of considerable
importance to Mongolia's extensive dry regions, particularly in light of concerns over global
environmental changes. Based on preliminary results from the isotope studies, the high mountain
glaciers of West Mongolia are expected to provide valuable information on changing environmental
conditions. Moreover, the region's extreme continental conditions are considered ideal for
establishing a station to monitor the build-up of trace gases linked to the greenhouse effect, in line
with international monitoring and research programmes on global environmental changes. The
equipment for carbon dioxide sampling was already purchased by the Agency and will soon by
installed at a suitable meteoiological station in Mongolia.

\
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Proposed future activities in isotope hydrology and associated environmental studies should
involve three Mongolian institutes: the Institute of Water Problems and the Hydrometeorological
Research Institute of the State Committee for Environmental Control, and the Laboratory for
Nuclear Physics at Ulaanbaator University. The priority areas for the use of isotope techniques
within the framework of the implementation of the National Water Programme of Mongolia are:

groundwater assessment, development and management of aquifers in the steppe and
desert regions;

precipitation-runoff analyses in selected representative catchment basins including high
mountain regions in West Mongolia;

study of environmental changes and their impact on the country's water resources;

studies related to water pollution both in surface and groundwater systems;

The specific hydrological applications that can be envisaged for the immediate future are
included in the proposed follow-up project for the 1993-94 programme period. The project is of
practical importance for the provision of water supply to urban and rural population, and related
isotope applications for studying environmental problems appear to be of high priority in the near
future. In this regard, due consideration should be given to human resources development in
specific aspects of isotopes in hydrology and environmental studies. The latter field can be covered
through co-operation with specialized Swiss institutions.

4.7 Nuclear Energy

The Mongolian authorities are not well equipped for the task of evaluating and making
decisions on the future of nuclear power in their country. The institute of energy, while studying
the overall energy requirements, does consider the nuclear option. However, the institute does not
have any experts familiar with the specificity of the nuclear power production.

The NEC of Mongolia did not include among the 12 projects proposals for the 1993/94
Regular Programme of Technical Co-operation, a project to support the studies on nuclear power
alternatives. In discussions with the counterparts, the mission strongly emphasized the need for
such an external assistance.

4.8 Programming, Co-ordination and Development:

The Mongolian Nuclear Energy Commission has acquired certain experience in programming
activities concerning the application of nuclear techniques, as well as in dealing with the IAEA
technical co-operation projects. Two members of its staff attended the first regional training course
on Project Design, Management and Evaluation Techniques of IAEA Technical Co-operation projects
for the Asia and Pacific Region (June 1990, Jakarta, Indonesia). The training course was designed
specifically to provide national liaison officers with an overview of the procedures necessary to
design and implement a technical co-operation programme with the Agency.

Considering the present utilization of nuclear energy in Mongolia and its possible expansion
in the future, the mission is of the opinion that a complete and thorough reorganization of the NEC
is recommended. Its responsibilities and duties should be clearly defined. Much more attention
should be paid to the monitoring of the nuclear projects, and to the co-ordination between different
research organizations.

All the contacts with the individual research institutions in Mongolia and the IAEA were in
the past routed through the Nuclear Energy Commission. It is suggested that the contacts between
the counterparts of the approved Technical Co-operation projects be established on the working
level: the Agency's Administrative and Technical Officer should be authorized to communicate

1
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directly with the counterparts, with the NEC being informed about these contacts with copies of
the communications.

The training programme for all nuclear activities in the country should be reorganized. All
the potential for local training should be exhausted before an application for training abroad is
considered. The selection of the personnel to be trained abroad should consider their age,
qualifications, and performance in the past. The NEC should be the initiator and if necessary the
organizer of national training courses. There are a number of good topics that offer themselves for
training on a local scale: radiation protection, use of personal computer in nuclear research,
maintenance of nuclear instrumentation and selected nuclear analytical techniques. Only best
graduates from such national courses should be accepted for training abroad.

Mongolia is encouraged to join the Regional Co-operation Agreement (RCA) in the Asia and
Pacific Region. Through this participation Mongolia could train its manpower through over twenty
courses every year. More emphasis should be put on English language training for scientists
working in different institutions.

The mission noticed that certain TC projects had suffered from lack of manpower. This will
affect achieving the objectives and the plan of the projects. More professional staff should be
involved with the Agency experts during their missions in Mongolia. Participation from other
institution should also be encouraged.

In the Agency's supported projects the results should be the only criteria for their success.
It is not sufficient to install an instrument, or to learn how to operate it: time has come when the
data obtained by these instruments should be used in the national economy, and for scientific
publications which advance knowledge.

V
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Annex 1

1993-94 TC Requests

The following requests were received for the 1993-94 TC programme:

1. Nuclear Instrumentation Service

2. Application of ELISA for Animal Disease Diagnosist and Control

3. Nuclear Techniques in Agricultural Production
A. Soil Fertility and Crop Production

B. Plant Breeding

4. Uranium Favourability and Evaluation in Mongolia

5. Groundwater Hydrology (Phase-2)

6. Microtron Laboratory Development

7. Establishment of Radiobiology Lab.

8. Neutron Multiplication Equipment
9. Establishment of Laboratory of Nutrition and Radio Pathophysiology

in Ruminants

10. Use of Nuclear Techniques to Study Interaction Between
Production and Nutrition of Ruminant Livestock

11. Strengthening of Radiation Protection

12. Solid State Nuclear Magnetic Resonance

101. Nuclear Analytical Techniques (MON/1/005)

102. Radioimmunoassay Techniques in Animal Production (MON/5/003)
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Annex 2

LIST OF MOST RELEVANT PEOPLE MET IN THE MONGOLIAN PEOPLE'S REPUBLIC

1

Name

Deputy Prime Minister's Office
Mr. Choijilsurengiin Purevdorj

Position

Deputy Prime Minister,
Chairman, MNEC

Mongolian Nuclear Energy Commission (MNEC), Ulan Bator
Prof. Dalkhsuren Deputy Chairman
Mr. Ganzorig Scientific Secretary

Ministry of Health
Dr. G. Dashzeveg
Dr. Arslan

Dr. Rwzma
Dr. Nymadawao

Dr. T. Toivgo

Mr. Nymtseren

Dr. Onhudaj

Mr. Luvsan
Dr. Burgedochir

Mr. Chulten

State Cancer Research Centre
Dr. Nymadawao
Ms. Darligiav Tumurtogoo

First State Central Clinic. Ulan Bator
Dr. Peljee Onkudai
Ms. Onon
Ms. Enkh-Jargal

Ministry of Agriculture
Mr. Davaadorg
Mr. Dorjsambaa

Veterinary Research Institute, Ulan Bator
Mr. Sodnomdarjaa
Mr. Tsolmen
Mr. Behkadir
Mr. Bazartseren
Mr. Purevtseren
Mr. Demberel

First Vice Minister of Health
Sen. Med. Officer, Epidemiological
Services
Med. Officer in Charge
Director, Centre for Oncology
Head, State Inspectorate for
Hygiene and Epidemiology
Engineer, State Inspectorate
for H & E
Deputy Director, Central Clinical
Hospital, Head, Nuclear Medicine Unit
Officer, Centre for Oncology
Head & Lecturer, Chair of
Radiology
State Medical University
Engineer, Centre for Oncology

Director
Medical Engineer

Head, Nuclear Medicine Laboratory
Head, Invivo Diagnosis Section
Physicist

Vice Minister
Director of Veterinary Sciences

Director
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientists

2 9 -



xV

Research institute of Animal Husbandry, Ulan Bator
Mr. Erdenebaatar

Research Institute for Plant Growing and Farming, Oarhan
Mr. Altansukh
Mr. Tozmandakh

Academy of Science, Ulan Bator
Dr. Chadraa

Prof. Baatar
Prof. Sodnom
Mr. Dashnyam
Prof. Bagda
Mr. Gerbish
Prof. Ulziin Tsogt
Ms. Oyunsuren
Ms. Dashnyan

Mongolian State University, Ulan Bator
Mr. Ludoysamb
Mr. Amar
Mr. Bayar

Mongolian Technical University
Prof. Chilhaajavyn Avdai
Prof. Badarch Dendeviin

Prof. Ochir Gered

Dr. Dugaraa Purev

National Geological Agency
Mr. Baras
Mr. Dembereldorj

Mr. 0 . Chuluun

State Committee for Environment Control
Dr. Zorig
Mr. Gantumur
Mr. Myagmarjav
Mr. Sanjidorg

Central Laboratory of Geology, Ulan Bator
Mr. Dorjentsen
Mr. Baterdene

Bureau of Mines
Mr. Togmidyn Uyuunbileg

UNDP Office, Ulan Bator
Mr. Erik de Mul
Ms. Ooyuna

Deputy director

Deputy director
Head, Plant Breeding Dept.,

Vice-President, Chairman of
Technical Research Centre
Director, Institute of Physics
Director, Institute of Physics
Institute of Physics
Institute of Physics
Director, Institute of Chemistry
Institute of Chemistry
Director, Institute of Biotechnology
Institute of Biotechnology
Institute of Biotechnology

Head, Nuclear Research Laboratory
Nuclear Research Laboratory
Nuclear Research Laboratory

President
Vice President
Rector of Engineering Institute
Chief, Dept. of Geology and
Petrology
Chief, Geophysics Dept.,

Director General
Ass. for Dir.General on Foreign
Relations
Geologist in Charge of Uranium

Deputy Chairman
Director, Inst. of Water Problems
Science Secretary,
Senior Scientist,

Director
Chief Engineer

Chairman

Resident Representative

- 3 0 -



Annex 3

IAEA Country Programme Review Mission Schedule

Tuesday 5 May 1992

Meeting with the Deputy Prime Minister, Chairman of MNEC Mr. C.
Purevdorj
Meeting with the Vice President and Members of the Mongolian Academy
of Sciences.
Visit the Academy of Science
Institute of Physics
Institute of Biotechnology
Microtron Laboratory

Wednesday 6 May 1992

Visit the UNDP Office
Meeting at the Office of the State Committee for Environmental Control and
Institute for Water Problems
Meeting at State Institute of Public Health, Epidemiology and Microbiology
Visit the State University of Mongolia

Thursday 7 May 1992

.V

Meeting at Ministry of Health
Meeting with the Director General of the State Geological Agency
Visit the Central Laboratory of Geology
Visit the Mongolian Technical University
Meeting at Veterinary Research Institute
Visit ELISA Laboratory

Friday 8 May 1992 1
Meeting at Ministry of Agriculture
Meeting with the Technical staff of the State Geological Agency and Visit to
the State Geological Data Fund
Visit the State Cancer Research Centre
visit First State Central Clinic

Saturday 9 May 1992

Final briefing with the Deputy Prime Minister
Meeting with the Chairman of the Bureau of Mines
Meeting with staff of Animal ! lusbandry Research Institute

Sunday 10 May 1992

Visit Central Aimag
Free
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Annex 4

COMPLETED AND ON-GOING PROJECTS

Project No. Title Started Completed Beneficiary Institute

MON/0/002 Application of Nuclear
Technology

1979 1990 Mongolian State University
Nuclear Research Laboratory
Ulan Bator

MON/0/003 Training in English for
Nuclear Science Fellows

1987 1989 Nuclear Energy Commission
Mongolian State University
Foreign Languages Department
Ulan Bator

MON/0/004 Upgrading the National
Information System

1991 Centre for Scientific and
Technological Information
Ulan Bator

MON/1/002 Nuclear Data 1982 1983

MON/1/003 Moessbauer Spectrometry 1986 1989

MON/1/004 Activation Analysis 1989

Mongolian State University
Nuclear Research Laboratory
Ulan Bator

Academy of Sciences
institute of Physics and Engineering
Ulan Bator

Mongolian State University
Nuclear Research Laboratory
Ulan Bator

MON/1/005 Nuclear Analytical
Techniques

1991 Academy of Sciences
Institute of Physics and Engineering
Ulan Bator

MON/2/004 X-ray Fluorescence for
coal Analysis

1987 Academy of Sciences
Institute of Chemistry
Ulan Bator

MON/2/005 Nuclear Analytical
Techniques

1989 Ministry of Energy
Mining Industry and Geology
Central Laboratory of Geology
Ulan Bator

MON/2/006 Radiochemistry Teaching 1991 Mongolian State University
Nuclear Research Laboratory
Ulan Bator

MON/4/002 Nuclear measurements 1989
and Instrumentation

Mongolian State University
Nuclear Research Laboratory
Ulan Bator
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MON/5/002 Plant Mutation Breeding 1982 Scientific Research Institute for
Plant Breeding and Agriculture
Oarhan

MON/5/003 Radioimmunoassay 1987

techniques in Animal
Production

MON/5/004 Soil Science and Plant 1988
Nutrition

Zh. Sambu Scientific Research
Institute
for Animal Husbandry
Ulan Bator

Scientific Research Institute for
Plant Breeding and Agriculture
Darhan

MON/5/005 Animal Diseases 1989 Ministry of Agriculture
Ulan Bator Veterinary Research
Institute
Ulan Bator

MON/6/002 Rfdioimmunoassay 1982 1984

MON/6/004 Strengthening of Medical 1991
Isotope Diagnostics

MON/7/002 Radiation Biophysics 1976 1981

First Central State Clinic
Isotope Diagnostic Laboratory
Ulan Bator

First Central Clinic
Isotope Diagnostic Laboratory

Academy of Sciences
Institute of Physics and Engineering
Ulan Bator

MON/8/002 Groundwater Hydrology 1988 Institute of Water Problems
Ulan Bator

MON/8/003 Gamma Radiography 1991
Training

MON/9/002 Radiation Protection and 1983
Dosimetry Laboratory

MON/9/003 Radiation Monitoring 1991

Mongolian Polytechnical Institute
Physics Department
Ulan Bator

Mongolian State University
Nuclear Research Laboratory
Ulan Bator

State Institute of Public Health,
Epidemiology and Microbiology
Radiological Laboratory
Ulan Bator

MON/9/004 Strengthening of Radiation 1991
Protection

State Institute of Public Health
Epidemiology and Microbiology
Radiological Laboratory
Ulan Bator
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