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PREFACE.
The past year saw a process of strengthening in
some important areas of the work of the
Agency with the aim of improving the impact
and efficiency of its activities.

Strengthening of Safeguards

The Agency's efforts to develop a strength-
ened safeguards system have been incorpor-
ated into its Programme "93 + 2", building on
three essential elements: increased access to
information about a State's nuclear activities;
broader access to sites and locations within a
State; and expanded use of new and avail-
able technologies to increase detection
capacity and, in due course, to reduce the fre-
quency of on-site inspections. The first of two
interrelated sets of strengthening measures was
accepted by the Board of Governors in June
(see Box 1).

Democratic People's Republic of
Korea

At the end of 1995, the Democratic People's
Republic of Korea (DPRK) was still not in full
compliance with its safeguards agreement
pursuant to the NPT. At the request of the
United Nations Security Council, Agency
inspectors have been present in the
Nyongbyon area since May 1994 and since
November of that year the Agency has (with
the authorization of the Board of Governors)
monitored a "freeze" on the DPRK's graphite
moderated reactors and related facilities as
provided for in the "Agreed Framework"
between the USA and the DPRK of 21 October
1994, The DPRK has enabled the Agency to
implement certain safeguards measures and
activities but did not accept other activities,
such as the monitoring of the nuclear
liquid waste at the reprocessing plant
(Radiochemical Laboratory) and measure-
ment of the plutonium content of the spent
fuel at the 5 MW(e) reactor. In addition to the
safeguards activities carried out at facilities
subject to the "freeze", the Agency continued
to conduct inspections at DPRK facilities not
covered by the "freeze". Agreement was
reached with the DPRK in September to enable
Agency inspectors to photograph the new
process line and other areas of the
DPRK's reprocessing plant known as the
Radiochemical Laboratory. By the end of the
year, however, inspectors had not been
allowed to carry out these activities as DPRK
operators raised new objections and imposed
unacceptable preconditions.

Iraq

The Agency's safeguards obligations in Iraq
continued under the mandate assigned to the
Agency by resolutions of the United Nations
Security Council. Since August 1994, the
Agency has maintained a continuous pres-
ence in Iraq in order to carry out monitoring
and verification inspections to confirm Iraq's
compliance with the relevant Security Council
resolutions.

In August, the Agency received additional
information on Iraq's former nuclear weapons
programme, transmitted by Iraq to the Agency
and the United Nations Special Commission fol-
lowing the departure to Jordan of Lieutenant
General Hussein Kamel, the former Iraqi
Minister of Industry and Military Industrialization.
According to this information, a crash pro-
gramme to produce a nuclear weapon using
high enriched uranium (HEU) contained in the
safeguarded research reactor fuel stored at
the Iraqi nuclear research centre in Tuwaitha
had been launched shortly after Iraq's invasion
of Kuwait. On 17 January 1991, the programme
was effectively brought to a halt by air raids on
Tuwaitha which destroyed the building where
the uranium extraction was planned before
any processing of the fuel could occur. By this
time, however, the equipment needed to
extract the uranium had been manufactured
and installed in a hot cell facility at Tuwaitha.
The additional information is being examined
for any new indications which might affect the
Agency's assessment that Iraq's practical
capability to manufacture nuclear weapons
had been destroyed, removed or rendered
harmless.

The Agency conducted two ad hoc inspec-
tions in 1995 to follow up on the new informa-
tion received and to further clarify the progress
made by Iraq in achieving a nuclear weapons
capability in the period immediately preced-
ing the outbreak of the Gulf War.

Treaty on the Non-Proliferation of
Nuclear Weapons
In May 1995, the Review and Extension
Conference of the Treaty on the Non-
Proliferation of Nuclear Weapons (NPT)
reached the decision to extend the Treaty
indefinitely. This decision, and the adoption of
the agreed principles and objectives and the
strengthened review process, imply a renewed
and collective commitment by the Parties to



the Treaty to the exclusively peaceful use of
nuclear energy and the renunciation of
nuclear weapons — a commitment by non-
nuclear-weapon States not to acquire such
weapons and a commitment by the weapon
States to nuclear disarmament.

The outcome of the NPT Conference has far
reaching implications for the future work of the
Agency. Its role as a central point for inter-
national co-operation in the peaceful uses of
nuclear energy was confirmed and the
Agency was expressly recognized as the com-
petent authority responsible for verifying com-
pliance with safeguards agreements. The
Conference called on parties to the NPT who
had concerns regarding non-compliance with
safeguards agreements to direct such
concerns, along with supporting information,
to the Agency so that it could investigate,
draw conclusions and decide on necessary
actions in accordance with its mandate. The
Conference further urged support for Agency
efforts to strengthen safeguards and to devel-
op its capability to detect possible undeclared
nuclear activities.

Backing was given to the concept of an
expanded Agency role in verification and it
was recommended that nuclear material
released from military use be placed under
Agency safeguards as soon as practicable and
that safeguards be universally applied once
the elimination of nuclear weapons has been
completed. There was a call for the early con-
clusion of an agreement to end the production
of material for nuclear weapons or other
nuclear explosive devices, and for the creation
of additional nuclear-weapon-free zones.

The Nuclear-Weapon-Free Zone
Treaty in Africa
As requested in 1994 by the General
Conference, the Secretariat continued to assist
the African States in their effort to establish a
nuclear-weapon-free zone and, in particular,
to help develop its verification regime. A pro-
posed text, which entrusted the Agency with
the task of verification, was adopted by the
African Heads of State in Addis Ababa in June.
Welcoming the adoption of the text (the
"Pelindaba Treaty"), the United Nations
General Assembly called upon African States
in December to sign and ratify the Treaty as
soon as possible.

A Nuclear-Weapon-Free Zone for
the Middle East

The General Conference in 1995 requested all
parties directly concerned in the Middle East to

consider taking steps to establish a mutually
and effectively verifiable nuclear-weapon-free
zone in the region. The Director General con-
tinued consultations with the States of the
Middle East to facilitate the early application
of full scope Agency safeguards to all nuclear
activities in the region and the preparation of
model verification agreements.

Nuclear Testing

The General Conference in 1995 adopted a
resolution expressing grave concern at the
resumption and the continuation of nuclear
testing and calling upon those States which
have active nuclear testing programmes in
place to desist from testing until a
Comprehensive Nuclear Test Ban Treaty enters
into force. The resolution also called for co-
operation between the States concerned and
the Agency. Reservations were expressed by
some Member States on this resolution. The
Government of France requested the Agency
to perform a study to assess the full radiological
situation in the atolls of Mururoa and
Fangataufa, taking into account all past
events of radiological significance. Such a
study — which would be funded by extrabud-
getary contributions from France — would
consist of two parts: an assessment of the
current radiological situation; and an evalua-
tion of the potential long term radiological
impact, After consultations with Member States
and the French authorities, the Director
General informed France that the Agency
agreed to conduct the study after the cessa-
tion of testing.

Radiological Situation in the
Marshall Islands

The Agency organized a re-examination of the
radiological situation at the Bikini Atoll in the
Marshall Islands (see Box 2). It also undertook a
review of an area in Kazakhstan where nuclear
weapons had been tested for many years:
comprehensive studies were made on poten-
tial doses to the population and on levels of
Plutonium contamination in the vicinity of the
former test site. The results confirm overall that
there is no need for concern among those liv-
ing in the settlements around the test site.

Illicit Trafficking in Nuclear
Materials
For the last two years the international commu-
nity has been concerned about the large num-
ber of incidents of illicit trafficking in nuclear
materials as well as other radioactive sources.
In 1995, the Agency established a special pro-
gramme in this area and set up a database of



trafficking incidents to provide factual informa-
tion to Member State governments and the
public. Since effective national accounting
and physical protection are basic prerequisites
for preventing nuclear material from falling into
unauthorized hands, the Agency conducted
training courses in the implementation of State
systems of accounting and control of nuclear
material and in physical protection methods
and technology. With the assistance of donor
countries, the Agency co-ordinated technical
support for the upgrading of physical protec-
tion of nuclear material in the newly indepen-
dent States of the former Soviet Union. In July,
the United Nations Security Council expressed
its full support to the Agency and other inter-
national bodies for their work in this field.

The 'Red Book'

The new edition of the joint IAEA-OECD/NEA
'Red Book' (Uranium 1995 — Resources,
Production and Demand), which has long
served as a reference text, became a gen-
uinely global report as a result of the inclusion
of a large volume of new data from countries
from which information had previously not
been available. In addition, 1995 saw the com-
pletion and publication (in co-operation with
the Geological Survey of Canada) of a new
map of the world's uranium deposits.

Plutonium Inventory

Worldwide estimates of civil separated plutoni-
um were developed by the Secretariat and
published in the IAEA Yearbook 1995. These
estimates should serve as a foundation on
which appropriate plutonium management
concepts can be developed.

Nuclear Liability Convention

The question of nuclear liability continued to
be of concern to Member States. At the thir-
teenth session of the Standing Committee on
Liability for Nuclear Damage, broad agree-
ment was achieved on the revision of the
Vienna Convention. The Committee adopted,
albeit with certain exceptions and reservations,
a full set of texts for amendments to the
Convention. On supplementary funding, the
discussions were based on the new text of a
free standing draft convention. While work
continued on the strengthening of an inter-
national nuclear liability regime, the numbers
of States that have adhered to the Vienna
Convention and Joint Protocol increased,
especially in terms of States in eastern and
central Europe, and at the end of the year
stood at 26 and 20 respectively (increases of 2
and 4 over 1994).

Convention on Waste Safety
The preamble of the Convention on Nuclear
Safety adopted in 1994 urges the preparation
of a convention on the safe management of
radioactive waste. The Board of Governors
convened an open-ended group of legal and
technical experts who entrusted its chairman
with the preparation of a draft of the conven-
tion. The group held a second meeting in
December, making good progress.

Co-operation in Nuclear Waste
Management in the Russian
Federation
In the context of measures to resolve inter-
national waste management issues, the
Agency, at the request of the Nordic Council
of Ministers and with the co-operation of the
Russian Federation, organized in May a semi-
nar on international co-operation on nuclear
waste management in the Russian Federation.
A Contact Expert Group was established under
the auspices of the Agency for the purpose of
organizing and following up co-operative
activities between the Russian Federation and
other States and the group held its first meeting
in Stockholm.

Nuclear Safety in Eastern Europe
and the Former USSR
Agency work on the assessment of the safety
of nuclear power plants in eastern Europe and
countries of the former USSR made steady
progress throughout the year, Since an inter-
national consensus has been reached on the
major safety issues and their significance for
each of the various reactor types, the empha-
sis shifted to a review of the status of the imple-
mentation of the proposed improvements. The
results of this work provided critical input into
bilateral and multilateral assistance projects
co-ordinated by the G-24 mechanisms.

Following the decision by the Armenian
Government to restart the Medzamor Unit 2
reactor, an Agency mission visited the plant in
April 1995. Its report pointed to a difficult safety
situation, including a number of unresolved
technical issues. The Director General con-
veyed the results to the Armenian
Government, stressing the importance of solv-
ing the safety issues before the plant was
restarted and reiterating the need for highly
competent and well trained operating staff to
be available.

Sealed Radiation Sources
A contribution to the safety of radiation
sources worldwide was made by the release



during the year of the Sealed Radiation
Sources Registry package, consisting of a pro-
gram diskette and documentation for use by
register administrators in Member States. This
formed one of the major components in the
Agency programme to help improve the con-
trol of in-use and spent radiation sources.

Sustainable Development and
Nuclear Energy

One of the major challenges in the energy field
is to ensure sustainability — a goal that requires
improved management of natural resources
and a reduction of the emissions which are
dangerous to health and the environment. The
threat of global climate change due to such
emissions is a matter of concern to many gov-
ernments. However, the first conference on the
Framework Convention on Climate Change,
held in Berlin at the end of March, showed that
reaching an international consensus will take
time. Three years after the Rio "Earth Summit"
the progress made, for example, in reducing
greenhouse gas emissions is extremely small.
Carbon dioxide emissions have slowed only
marginally in industrialized countries, and have
increased significantly in most developing
countries owing to energy demand growth
and the increasing use of fossil fuels, which are
the most readily available energy source. In this
context, the Agency continued to co-operate
with other international organizations in draw-
ing up methodologies and databases for the
comparative assessment of different options
for the production of electric power. An inter-
national symposium addressed this issue in
Vienna in October (see Box 3).

A potential application of nuclear power that
received particular attention in 1995 was
related to the growing problem of potable
water in many Member States. Considerable
progress was made on the evaluation of the
technical and economic feasibility of seawater
desalination using nuclear energy. The North
African regional feasibility study was complet-
ed, showing that the use of nuclear power
plants for desalination is technically feasible
and that the costs are competitive with those
of fossil fuelled plants in the region. A similar
feasibility study for Saudi Arabia was under way
at the end of the year.

Technical Co-operation
Programme

At present only a few developing countries use
nuclear power. However, most of them are
interested in using non-power nuclear tech-
niques that may help their development and in
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this regard the Agency continued its major task
of assisting in the transfer of the relevant tech-
nology. Emphasis was placed on those tech-
niques which will contribute to sustainable
development, food production and preserva-
tion, the harnessing of fresh water resources,
the improvement of industrial processes and
the promotion of human health.

Several initiatives were undertaken to strength-
en the technical co-operation programme
and to make it more effective and more rele-
vant to sustainable development. Many of
these initiatives concentrated on improved
planning — such as, for example, the prepara-
tion of 27 Country Programme Frameworks,
which provide an orientation for the technical
co-operation programme and help to main-
tain the focus on activities which result in a sig-
nificant benefit. Other initiatives taken in 1995
involved improvements in management, such
as the systematic assessment of the status of
radiation safety in Member States and the
planning of time limited follow-up activities.
These and other measures, together with the
careful use of overprogramming, combined to
produce the highest programme delivery ever.

A Standing Advisory Group on Technical
Assistance and Co-operation (SAGTAC) was
established and met for the first time in
December. The Group will review policy and
strategy and make recommendations to the
Secretariat on means of improving the effec-
tiveness and efficiency of the technical co-
operation programme.

Joint Programme with FAO

A number of new directions were introduced
into the Agency's joint programme with the
FAO. In particular, increased use was made of
modern biotechnology. A symposium in June
confirmed that radiation induced mutations
followed by appropriate selection procedures
had been successful in improving the perfor-
mance of germplasm throughout the world:
significant achievements during the year in
Peru, China and Mali were reported. There was
a major success in 1995 with the eradication,
using the sterile insect technique (SIT), of the
medfly pest from Chile through an IAEA/FAO
supported project, The benefits to the Chilean
economy were estimated at $500 million
annually.

Use of Isotope Techniques in
Hydrology
An important part of the Agency's programme
in research and development is related to the
use of isotope techniques in hydrology. At a



symposium in March — the ninth in a regular
series — the focus was on practical applica-
tions of the techniques in the management of
groundwater resources. In this area, a model
technical co-operation project in Venezuela
produced valuable results (see Box 4).

'Hidden Hunger'

The Agency embarked on new programmes in
the area of human nutrition, where isotope
techniques are being developed and used to
monitor and control the impact of nutritional
intervention programmes for overcoming "hid-
den hunger", a term coined by WHO and
UNICEF to describe the deficiencies of vitamin
A, iron and other essential micronutrients that
are affecting hundreds of millions of people in
developing countries. Major projects were
planned in several Member States in collabo-
ration with WHO and a model technical co-
operation project was supported in Peru.

Irradiation of Sewage Sludge

A new Agency co-ordinated research pro-
gramme was initiated in 1995 on the use of irra-
diated sewage sludge to increase soil fertility
and crop yields and help preserve the environ-
ment. The aim is to find ways by which solid
and liquid wastes from households and industry
can be utilized as a source of organic matter
and nutrients for increasing crop production.
This could reduce the need for chemical fertil-
izers and the pollution of other sewage treat-
ment processes. The use of gamma and elec-
tron beam irradiators to eliminate disease-
producing nnicrobial pathogens is a promising
technique that may permit the safe utilization
of sludges as a biofertilizer.

Twenty-Fifth Anniversary of INIS

In May, the International Nuclear Information
System (INIS) celebrated its 25th anniversary.
INIS has played a key role in providing access
to nuclear information to support activities
worldwide. By December, the INIS database
included over 1.8 million references to nuclear
literature and was growing at the rate of about
7000 records per month.

International Centre for
Theoretical Physics
At the end of the year, administrative responsi-
bility for the International Centre for Theoretical.
Physics in Trieste was handed over to UNESCO.
The Agency, which remains one of the partners
in the operation of the Centre, will continue to
follow the future activities of the Centre and to
co-operate with it actively in certain fields.

United Nations Co-ordination

The fiftieth anniversary of the United Nations,
which was celebrated in 1995, encouraged
wide public scrutiny of the system. For the
Agency it is clear that co-ordination and co-
operation amongst international organizations
remains a major goal. This was an important
theme at a meeting of the United Nations
Administrative Committee on Co-ordination
(ACC), which was chaired by the Secretary-
General and hosted by the Agency in
February.

The Agency Beyond 2000

At a two day meeting in June, a number of
high level officials from Member States met
with the Agency's senior management to look
beyond the year 2000. There was a common
understanding on a number of points: the role
of the Agency will continue to evolve; the veri-
fication functions will expand; many of the pre-
sent activities in the areas of nuclear safety
and technology transfer will remain essential;
and programmes in the field of nuclear waste
are expected to grow. Further, it was generally
agreed that although the acquisition of
nuclear technologies will increasingly become
a matter of commercial rather than govern-
mental decisions, the Agency should be ready
to provide impartial advice on the advantages
and disadvantages of available nuclear and
non-nuclear approaches — in both power and
non-power applications.

The Agency on the Internet

Greater use was made throughout the
Secretariat in 1995 of new technologies, espe-
cially in the area of communications. As the
Internet became a more common tool for the
public, the media and decision makers, steps
were taken to ensure that many Agency prod-
ucts were made available on it.

Gender and Geography in Staff
Recruitment

In response to resolutions adopted by the
General Conference, special efforts were
made to increase the professional representa-
tion of women and staff from developing
countries in the Secretariat. In a situation where
the number of staff is static and where some
activities require very specialized skills which
are available only from a very limited labour
market, rapid change is not easy. However, the
Secretariat continued to look for ways to
improve the situation.



Membership and Budget

During 1995, Bosnia and Herzegovina joined
the Agency, bringing the total membership to
123, an increase of more than 40 over the num-
ber of "initial members". It is worth recalling
that now for more than a quarter of its history
the Agency has been operating under zero
real growth. In 1995, the regular budget appro-
priation for Agency programmes was approxi-
mately $251 million and total new resources
amounting to around $64 million were avail-
able for technical co-operation activities.
Extrabudgetary funds, apart from those direct-
ed to technical co-operation and the ICTP
were at a level of about $32 million.

The Agency Remains Dynamic
and Solvent
In spite of the constraints on approved
resources and continued difficulties caused by
some countries failing to make contributions on
time, the Agency has managed during the last
ten years to deliver an expanding programme
and to respond to the needs of Member States.
This result certainly could not have been
achieved without extrabudgetary contribu-
tions from a number of governments. It is also in
large measure attributable to the continued
search for efficiency and savings as well as to
the commitment and professionalism of the
Agency's staff and its collaborators a round
the world.

STRENGTHENING THE SAFEGUARDS SYSTEM Box 1
In 1995 the Board of Governors accepted the Director General's plan to implement at an eariy date under existing legai authority measures
aimed at strengthening the present safeguards system. These measures include:
Broader access to information
— through the provision by States of: an expanded declaration on the State or regional system of accounting and control of nuclear material

(SSAC); Information on present nuclear activities; and information on planned nuclear activities;
— through the taking of environmental sampies; and

— through the Improved analysis of information.

Greater physical access
— through greater use of unannounced routine inspections.
Optimization of the present system
— through the introduction of new safeguards measurement and surveillance systems; and
— through increased co-operation with States and SSACs,
In December 1995, the Board of Governors held an initial review of the Secretariat's discussion paper on measures which wouid require addi-
tional legal authority to Implement. The discussion paper represents another step in the consultative process designed to foster consensus on
the required strengthening measures.

REASSESSMENT OF A FORMER NUCLEAR WEAPON TEST SITE Box 2

As a consequence of the nuciear weapons tests in the 1940s and 1950s, the innabitants of the Bikini atoll (now part of the Republic of the
Marshall Isiands) were evacuated. In the eariy 1970s, US scientists advised the Bikinians that they could return to the atoll without risk. A few
years later, however, the islanders had to be removed from Bikini again. The intake of radioactive substances via the main diet — coconut —
had been underestimated.

Since then, several in-deoth studies of the radiological situation on and around the former test sites have been maae. The US Government spon-
sored iong term studies, and the Marshall Islands themseives financed a completely independent survey. Both unaertakings showed that the
affected islands would, by now, be safe to live on, providing the islanders did not rely exclusively on local food.

But some scepticism remained and the Marshall Islands, after becoming a Member State of the Agency in 1994, asked for International assis-
tance in reviewing the situation. After considerable preparatory work, an Advisory Group, set up by the Agency and involving experts from
Australia, France, Japan, New Zeaiand, the Russian Federation, the United Kingdom, the USA and WHO, together with a delegation from the
peopie of Bikini, met In Vienna in December.

The panel concluded that the available data on the radiological situation on the Bikini atoli were correct — the different stuaies, carried out
independently of each other, had come to essentially the same results. To further assure the Bikinians, it was agreed that there will be addi-
tional radioactive contamination tests of various local foods, carried out at the Agency's laboratories at Seioersdorf.

the strict international safety standards, it was the unanimous opinion of the experts that caesium remained the only risk factor to the Bikinians.
International standaras in this regara could be readily achieved by two mam strategies: the removal ana replacement of contaminated soii;
or the effective chemical decontamination of the nutrients taken up by the piants by fertilizing the soil with potassium which would be
absorbed by the plant roots ana effectively block the residual radioactive caesium.

The decision about a return to Bikini will ultimately have to be made by the Marshall Islanaers themselves. However, it is clear that remedial
measures are available and that after remedial treatment the atoli could be re-occupied without restriction.
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ELECTRICITY, HEALTH AND THE ENVIRONMENT: Box 3
COMPARATIVE ASSESSMENT IN SUPPORT OF DECISION MAKING

As a foliow-up to the Agency's 1991 symposium in Helsinki on Electricity and the Environment, an international symposium on
Electricity. Health and the Environment was organized in Vienna in October by the Agency and nine other international organiza-
tions1. The main objective was to exchange information and enhance co-operation between interested parties in the field of elec-
tricity demand analysis and supply pianning, aiming towards implementing sustainable policies in the power sector, taking into
account economic, social, health and environmental factors. Topics covered included data acquisition, the development of com-
puter models for the analysis and assessment of different energy systems, the risks associated with emissions of CO2 and other green-
house gases, the health effects of chemical releases, the subjective perceptions of risk, and the inclusion of external costs.

The symposium concluded that:

— Much progress has been made since the Helsinki meeting as a result of the fact that more data and better computer tools, includ-
ing those developed within the DECADES project, have become available. What is needed now is to promote the use of these
tools in comparative assessment studies. This is being done through technicai co-operation projects.

— Nuclear power can, and already does, piay an important role in reducing CO2 emissions and other poilutants from the electricity
sector. Results were presented showing that the health impacts from nuclear power plants are far lower than those from coal fired
plants.

—• Significant uncertainties still exist in a number of areas, for example the risks associated with CO2 emissions and the effects of these
emissions on the average temperature, and the risks of smali releases of chemicai substances. However, it was concluded that if
greenhouse effects are included in the overali assessment, hydro power and nuciear power are the oniy currently available large
scale energy sources that have relatively low external costs.

— Positive messages about nuclear power are not getting through to decision makers and the public, or at least are not leading to
a more supportive climate for nuclear power. It was therefore recommended that efforts be made to present the results from com-
parative assessment studies In a more transparent manner so they can be used more readily In decision making processes and
communicated to the media and the public. It was suggested that the DECADES project could provide a useful framework for
achieving greater international consistency in the approaches used for comparative assessment and for reducing uncertainties
in the key data needed for such studies.

The proceedings of both the Helsinki and the Vienna symposia are published by the Agency.

'The EC, ESCAP, the World Bank, NASA, OECD/NEA, OPEC, UNEP, UNIDO and WMO.

TAPPING GROUNDWATER RESOURCES IN THE CARACAS VALLEY Box 4

The city of Caracas relies on treated surface water aerived from a number of reservoirs for its water supply. Increased demand as a
result of rapid growth in the city's population (now exceeding 5 million inhabitants), the poor condition of the water distribution system
and adverse climatic conditions have led to a serious deficit in the drinking water supply. Additionally, water losses from the distribu-
tion system have led to a rise in the water level, making it necessary to pump groundwater to prevent flooding of the underground
transportation system. Exploitation of the Caracas aquifer has long been considered as the best approach to reducing the water
deficit (currently 260 000 m3 per day) and avoiding engineering problems in the underground transport system and geotechnical
problems in the basements of many buildings.

In 1994, the Agency launched a special technical co-operation project to provide key information on the potential and properties
of the Caracas aquifer as an additional source of wafer. During the past year, hydrological, geophysical, chemical and isotopic data
were collected to characterize and identify the sources of recharge to the aquifer, to study the dynamics of the groundwater, and
to evaluate the vulnerability to pollution of different sectors of this aquifer located in an urban environment. The information indicated
the existence of two groundwater subsystems: tne snallow part of the aquifer, characterized by groundwater with fast circulation and
highly vulnerable to pollution, and the deep part (below 50 m) with older groundwater, better protected from pollution and with
good quality water for drinking purposes.

On tne basis of the information obtained through this study, the location and design of new wells was proposed. Fifty new wells will
be drilled during 1996 dnd it is expected that they will contribute to reducing the present water restrictions (up to 12 hours a day in
some districts), providing more than 112 000 m3 per day (around 43% of the existing water deficit). These wells, together with other
measures to reduce wastage and leakage to grounawater, will improve the availability of water to the population, especially in some
outlying areas of the city where water is still distributed by trucks. Monitoring of the quality of the water pumped from the Caracas
aquifer will be carried out by a laboratory being upgraded with Agency assistance.
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NUCLEAR
POWER

Regular Budget expenditure: $5 757 427
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$235 016

Nuclear power plant planning ~i
and implementation

Assessment and improvement
of nuclear power plant performance

Advanced reactor developments

Nuclear fusion

The Agency's activities in 1995 in the area of
nuclear power were focused on several areas:
developing improved versions of software for
energy, electricity and nuclear power plan-
ning; assistance in planning studies in develop-
ing Member States using the Agency's soft-
ware; on-line services and systematic monitor-
ing of power reactor information; technology
issues on nuclear power plant life manage-
ment and the human-machine interface; revi-
sion of quality assurance standards; technolo-
gy improvement for advanced nuclear reac-
tors; seawater desalination using nuclear
energy; and the transmutation of actinides.

Nuclear Power Planning
and Implementation
The need for the Agency to provide assistance
in nuclear power programme planning to
developing Member States has increased over
the years. In 1995, Belarus, Brazil and Poland
were added to the list of countries receiving
technical co-operation assistance in applying
the Energy and Power Evaluation Package
(ENPEP), which can be used to assess the

nuclear power option. In addition, Albania,
Estonia, The Former Yugoslav Republic of
Macedonia, Lithuania, Latvia, Moldova and
Viet Nam received assistance in defining a
framework for technical co-operation projects
on energy, electricity and nuclear power
planning.

The large number of operating nuclear power
plants in Member States makes it imperative
that operation and maintenance personnel
receive specific training in the reliable and safe
operation of these plants. Recognizing this, the
Agency in 1995 incorporated a systematic
approach to the training of operations and
maintenance personnel in a revised version of
the Agency's guidebook on nuclear power
plant training.

Distribution of computer
models

Member

States

International

organizations

Totals

MAED

43

5

48

WASP

88

12

100

VALORAGUA

36

2

38

ENPEP

39

5

42

Number of releases of planning model or pack-
age ENPEP: Energy and Power Evaluation
Package; MAED: Model for Analysis of Energy
Demand; VA-ORAGUA: 'Valor Agua' (water
value); WASP: Wien Automatic System Planning
Package.

The adoption of an integrated approach to
energy, electricity and nuclear power pro-
gramme planning is assisted greatly by the use
of the Agency's Wien Automatic System
Planning Package (WASP). The newest version
of WASP, known as WASP-HI Plus, has been fully
documented through the publication of a
user's manual in the Agency's Computer
Manual Series. In addition, a significantly
improved version of WASP, called WASP-IV, was
integrated into a single package and is
expected to be completed in 1996-1997.
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Assessment and
Improvement of Nuclear
Power Plant Performance
Information for Member States on the status
and operating experience of nuclear power
plants is provided by the Agency's Power
Reactor Information System (PRIS) database. A
new version, called PRIS-PC, was made avail-
able on-line for direct access through the pub-
lic telephone network. Internet access will be
possible by the end of 1996. A subset of the
PRIS database for PC users, MicroPRIS, is now
being accessed by 225 users in 54 Member
States and 8 international organizations.

An extensive revision was carried out during
the year of the complete set of NUSS safety
standards and guides on quality assurance.
Through the revision of the Code and the asso-
ciated 14 related Safety Guides, the Agency is
seeking to emphasize that managers and
workers both contribute to ensuring quality and
achieving safety. The Code is thus organized
into three functional categories — manage-
ment, performance and assessment — to
underline that quality assurance is everyone's
responsibility. This performance based
approach to quality assurance serves to cor-
rect a common misunderstanding that quality
assurance consists only of formalistic require-
ments of limited practical value.

Computerized support systems for nuclear
power plants are already in operation or under
development in several Member States. These
systems, based on intelligent data processing,
are increasingly used for achieving better pro-
ductivity and improved reliability in nuclear
power plants, along with enhanced opera-
tional safety. Recognizing the significant
progress made by the nuclear industry in
developing this technology over the last 25
years, the Agency initiated a CRP in 1992 on
operator support systems in nuclear power
plants, which was completed in 1995. On the
basis of the results obtained, the Agency com-
pleted the development of a database that
provides consistent and updated reference
information on existing operator support sys-
tems and related activities irvMember States. In
the same area, a technical report on the verifi-
cation and validation of software related to
nuclear power plant control and instrumenta-
tion was completed. This document contains
comprehensive information on computer
based systems that play a significant role in the
safe operation of nuclear power plants.

An already established database on nuclear
power plant life management, which included

results from a CRP on the optimization of reac- power plants supplied
about 17 percent of

tor pressure vessel surveillance programmes global electricity in 1995.
and their analysis (Phase III), was expanded me Hamaoka plant in
and given the title International Reactor f^Pressure Vessel Database.

fh^hi XT Japan,
(below) credit Hans-
Friedrich Meyer/IAEA.
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Advanced Reactor
Developments
Interest in small and medium size reactors
(SMRs) for use in non-electrical applications as
well as power generation is steadily increasing
among Member States. The reactors will most
likely find use in such areas as seawater desali-
nation, district heating, oil recovery enhance-
ment, coal gasification and methanol produc-
tion. The Agency's activities in the field of SMRs
focused on providing technical support for
these projects. A Technical Committee meet-
ing on small reactors with minimized staffing
and/or remote monitoring, held in Mississauga,
Canada, in May, assessed the level of interest
in small reactors in various countries and
explored potential applications and technical
approaches of common interest.

An Advisory Group meeting on the introduc-
tion of SMRs was held in Rabat, Morocco, in
October to review the experience acquired by
Member States during the deployment of such
reactors. The meeting confirmed that there is a
continuing interest in SMR deployment in North
African, Middle Eastern and Far Eastern coun-
tries, that considerable operating experience
has been gained (which can benefit develop-
ing countries), but that more information relat-
ed to the deployment of SMRs is needed. Local
participation and technology transfer were
recognized as important elements in the intro-
duction of SMRs.

The large capital costs involved in the devel-
opment of improved and advanced nuclear
power plant designs have led to many nation-
al and international co-operative efforts. The
Agency's role in this context is to serve as a
forum for information exchange on national
programmes, scientific and technical issues. In
one such international co-operative research
activity, the Agency collected and system-
atized a database of thermophysical proper-
ties for a broad spectrum of light and heavy
water reactor materials over a wide tempera-
ture range. The establishment of such a consis-
tent set of information provides an internation-
al source of data for independent examination
of the performance and safety of various
advanced reactor designs.

A Technical Committee meeting on the design,
development and testing of safety systems for
advanced water cooled reactors was con-
vened in Piacenza, Italy, in May. The results pre-
sented at this meeting indicated that the basic
designs of safety systems for large evolutionary
plants are well established and have been
derived from experience with existing plants.
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A Technical Committee meeting on the identi-
fication of severe accidents for the design of
future nuclear power plants was convened in
Vienna as part of the Agency's ongoing activ-
ities to establish design safety principles. In
addition to agreeing on a consistent set of
severe accident phenomena, there was con-
sensus that internal and external events should
be addressed and that the resulting design
features should provide prevention and mitiga-
tion, with priority given to preventive measures.

At the final Research Co-ordination meeting
for a CRP on acoustic signal processing for the
detection of boiling or sodium water reaction
in liquid metal fast reactors (LMFRs), held in
Obninsk, the Russian Federation in July, it was
reported that the CRP had been able to eval-
uate different signal processing techniques
with real field data. The results were thus invalu-
able to the designers of acoustic leak detec-
tion systems. In the long run, this could help
enhance the economics of LMFRs through
better surveillance of the reactor core and
steam generators. Signal processing tech-
niques developed in this CRP for anomaly
detection (i.e. boiling or leaks) can be used to
detect other types of anomalies in thermome-
chanical equipment (such as cavitation and
rattling) in fast and thermal reactors.

One of the goals of a CRP on the intercompar-
ison of LMFR seismic analysis codes was to vali-
date and improve the codes used for reactor
core seismic analysis through benchmark exer-
cises. At the final Research Co-ordination
meeting for this CRP, which was held in
Bologna, Italy, these codes were validated on
the basis of an intercomparison of experimen-
tal and analytical data. It was noted that the
results derived from this CRP had a broad
range of applicability, since they could be
used for different types of reactors.

In 1994, the Agency was requested to initiate
the Options Identification Programme (OIP)
with the aim of selecting a limited set of practi-
cal options for nuclear desalination demon-
stration facilities. The options were to be based
on reactor and desalination technologies
which were readily available without any fur-
ther development. A working group of repre-
sentatives from interested Member States and
the Agency selected the following practical
candidates for demonstration projects: a
reverse osmosis desalination process coupled
to an existing or newly built water cooled reac-
tor of medium-size capacity, and a multi-effect
distillation process coupled to a small size reac-
tor in the 20-50 MW(e) range. Either of these
options could be implemented in the relatively
near future.



Nuclear power's share of
electricity production
exceeded 75 percent in
France. 55 percent in
Belgium and more than 40
percent In Hungary,
Sweden, Bulgaria and the
Slovak Republic. Credit:
Camemark/World Bank.

A Technical Committee meeting on advanced
fuels with reduced actinide generation, held in
Vienna in November, identified reactor/fuel
combinations, including thermal reactors, fast
reactors and accelerator driven systems with
fuels or targets from the uranium/plutonium
and thorium/uranium families in order to
reduce actinide generation. This area of work is
of considerable interest for alleviating the
problems of plutonium buildup and long lived
wastes.

Nuclear Fusion
As part of Agency activities to assist Member
States in nuclear fusion research, three
Technical Committee meetings were held dur-
ing 1995. The first meeting, on alpha particles in
fusion research, was held at the Princeton
Plasma Physics Laboratory, USA, in April. The
proceedings were published in the 35th
anniversary special issue of the journal Nuclear
Fusion. The second meeting, on H mode
physics and also held at the Princeton Plasma
Physics Laboratory, reviewed H mode transition
physics, theory, scaling, edge localized modes,
active control, and the potential benefits of H
mode operations for reactors. The third meet-
ing, on research using small tokamaks, was
held in Ahmedabad, India, in December. The
topics reviewed included plasma theory, heat-
ing, energy confinement, MHD activity and
diagnostics in 14 tokamaks.

The final Research Co-ordination meeting for a
CRP on the development of software for
numerical simulation and data processing in
fusion energy was held in Vienna in November.
As a result of this CRP, better numerical simula-
tion techniques and computer codes are now
available which will help guide future plasma
physics research. Many of the newly devel-
oped codes are already running in institutes
that did not participate in this CRP.
A report on the interim design, cost review and
safety analysis for the International
Thermonuclear Experimental Reactor (ITER)
was produced. This document comes at the
mid-point in activities concerned with ITER
engineering design. The Agency provided an
atomic and molecular physics database to the
ITER project and published various administra-
tive and technical documents, including the
ITER Monthly Newsletter.
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reactor in France.
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NUCLEAR
FUEL CYCLE

Regular Budget expenditure: $2 957 904
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$350 205

Raw materials for reactor fuels

Reactor fuel technology and performance

Spent fuel management, technology and safety

Information on the nuclear fuel cycle

Agency activities related to the nuclear fuel
cycle concentrate on: the availability and
market conditions for uranium resources; fuel
technology and performance in reactors;
spent fuel management and information sys-
tems for fuel cycle facilities; and special
nuclear materials. During 1995, comprehensive
studies were carried out on the supply and
demand for uranium, technology associated
with the increased burnup of LWR fuels, safety
guidelines for the storage of spent fuel from
research reactors, the long term storage of
spent fuel, especially under dry conditions and
the disposition of plutonium.

Raw Materials for
Reactor Fuels
The IAEA-OECD/NEA publication Uranium 1995
— Resources, Production and Demand (the
'Red Book'), a standard reference work over
the years, has for the first time become a gen-
uinely global report of uranium related activi-
ties, with information on 54 countries. The latest
edition of this report indicates that while there
was no shortage of uranium resources, there
was a substantial shortage of production
capacity and low cost uranium resources. In

1995, six countries — Australia, Canada,
Kazakhstan, Niger, the Russian Federation and
Uzbekistan — produced over 70% of the
world's total uranium. The 1995 worldwide
reactor related requirements were estimated
to be about 61 400 tonnes of uranium per year,
which was about 29 000 tonnes greater than
world uranium production. Thus, only about
53% of the demand was being met by current
production. The balance is being filled by
inventory drawdown.

Recent changes in the uranium industry were
reviewed at a Technical Committee meeting
held in Kiev in co-operation with the
OECD/NEA. Key issues that were discussed
included uranium deposit exploration,
exploitation, resources, production and the
world supply/ demand relationship, This was
the first Agency meeting dealing with these
subjects to be held in the Commonwealth of
Independent States. Specialists from around
the world were able to exchange information
at a time of heightened interest in the supply of
uranium as a result of predictions of an acute
production shortage.

A new map of the world's uranium deposits
was published in co-operation with the
Geological Survey of Canada. It depicts infor-
mation on 582 uranium deposits, some of
which are active mining operations. The most
comprehensive compilation of such data to
be published, this map includes previously
unavailable information on uranium deposits in
eastern Europe, the former USSR and China. A
more detailed database on the deposits
shown on the map is currently being complet-
ed.

Reactor Fuel Technology
and Performance
At the second Research Co-ordination meet-
ing of a CRP on stress corrosion cracking of
Zircaloy fuel cladding, held in Buenos Aires,
data were presented on pre-cracked speci-
mens machined at the host laboratory (AEA
Technology, United Kingdom). They were eval-
uated by the supervisory group (comprising
developed countries) and, as a result, the test
matrix was modified for the final phase of the
CRP. In addition, details of the equipment
developed and the procedures to be used in
further tests in this CRP were reviewed by the
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supervisory group, and recommendations for
improvements were made.

A Technical Committee meeting on the
behaviour of LWR core materials under acci-
dent conditions, held in Dimitrovgrad, the
Russian Federation, concentrated on the prop-
erties of structural and fuel materials and their
interaction and behaviour under various acci-
dent conditions, including loss of coolant, reac-
tivity insertion and severe accidents. The con-
clusion was that the available data are not suf-
ficient for high burnup fuel behaviour model-
ling for either design basis or beyond design
basis accidents. However, owing to the com-
plexity and high cost of these experiments, as
well as the continuing demand to justify safe
high burnup fuel behaviour under accident
conditions, international co-operation in this
area was viewed as an important complement
to national programmes.

Developments in the areas of destructive hot
cell examination and fuel rod refabrication
techniques were reported by 15 institutes at
the final Research Co-ordination meeting of a
CRP on examination and documentation
methodology for water reactor fuel (ED-WARF-
2). This meeting was also held in Dimitrovgrad.
As a result of this CRP, a guidebook on destruc-
tive examination of water reactor fuel and a
catalogue of hot laboratories were completed
and will be published in 1996. Together with an
earlier published guidebook on the non-
destructive examination of water reactor fuel
(the result of the ED-WARF-1 CRP), these docu-
ments present a complete description of cur-
rent water reactor fuel post-irradiation exami-
nation techniques and their availability world-
wide. They will fill a genuine need among fuel
designers, vendors and utilities.

Spent Fuel Management,
Technology and Safety
An extrabudgetary initiative under the pro-
gramme on the safety of WWER and RBMK
nuclear power plants was initiated in 1995. One
of the first activities was the convening of a
Technical Committee meeting/workshop on
the selection of dry storage technologies. The
goal was to provide guidance to experts from
eastern European Member States on the meth-
ods of selecting interim dry spent fuel storage
technologies, and to provide a forum for in-
depth discussions on the licensing and safe
operation of these facilities. Follow-up activities
include the organization of a workshop in 1996
on the licensing and quality assurance of dry
storage facilities, as well as new research
on the behaviour of spent WWER and

RBMK fuel, and the modelling of their physical
parameters.

Two international programmes currently domi-
nate activities regarding the management,
interim storage and ultimate disposal of spent
nuclear fuel from research and test reactors.
The first is the Reduced Enrichment for
Research and Test Reactors (RERTR) pro-
gramme, and the second is the proposed
take-back of spent research reactor fuel by
the country where it was originally enriched.
The Agency supported these two efforts in 1995

Inspecting the structure of
a fuel assembly.
Credit: Framatome.

by co-operating in the convening of the 18th
International RERTR Conference in Paris. Other
activities focused on obtaining an overview of
spent fuel problems at research and test reac-
tors by preparing and maintaining a database.
A summary of the database, presented at the
18th RERTR Conference, identified the need for
research reactor operators to prepare spent
fuel management plans to cover the com-
plete period from reactor core fuel unloading
until despatch to a reprocessing facility or to a
final repository.

Information on the
Nuclear Fuel Cycle
The increasing global inventories of separated
civil plutonium are attracting greater interna-
tional attention and concern. It now appears
that plutonium from dismantled nuclear
weapons will further increase these inventories.
Worldwide estimates of civil separated plutoni-
um were developed and published in the IAEA
Yearbook 1995. The goal is to produce reliable
estimates of present and future inventories of
separated civil plutonium, which may then be
used to evaluate in an appropriate manner
the safety and non-proliferation issues. Such
estimates may also provide a foundation on
which appropriate plutonium management
concepts, including burning and disposal, can
be developed.

An AGR fuel element:
loading the rods that con-
tain the enriched uranium
into the graphite sleeve at
Springfields. U.K. Credit:
Vadim Mouchkin/IAEA.
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WAST
RADIOACTIVE
MANAGEMENT.

Regular Budget expenditure: $7 800 346
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$952 417 (Including
IAEA-MEL)

Handling, treatment.
conditioning and storage of

radioactive wastes

Radioactive waste disposal
Decontamination

and decommissioning of nuclear Installations

Radiological and environmental aspects of waste management

Waste management planning and infrastructure

The Agency's 1995 programme on radioactive
waste management focused on three major
areas: strengthening waste management infra-
structures in developing Member States; estab-
lishing international principles and standards
for the safe management of wastes; and
preparing for the convention on waste safety.
The increased importance placed by Member
States on the decommissioning/dismantling of
nuclear installations and the restoration of
radioactively contaminated sites was reflected
in the introduction of new initiatives in these
areas.

Handling, Treatment,
Conditioning and Storage
of Radioactive Wastes
There are 45 WWER-type reactors in operation
around the world and several more are under
construction. One of the common features of
many of these units is an under-designed waste
management system that generates higher
amounts of radioactive wastes as compared
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with other types of reactors. As a conse-
quence, waste management issues were
studied in a technical assistance regional
project on waste minimization at WWER type
reactors that was completed in 1995. Project
activities included a review of common
problems and the identification of the
processes and activities needed to improve
existing waste management systems.

Progress was made in developing guidance
material on quality assurance and quality
control requirements in the production of
radioactive waste packages acceptable for
the transport, long term storage and disposal
of wastes. A report on the characterization of
radioactive waste forms and packages was
completed. This report provides a comprehen-
sive summary of waste form, container and
package properties which are important in
obtaining regulatory approval for the use of a
waste package for transport, storage and
disposal.

The Sealed Radiation Sources (SRS) Registry
package, a project within the spent sealed
sources programme, was completed, The SRS
Registry package consists of a program
diskette and documentation on the Registry,
installation and operating instructions, and a
guide for Registry administrators in Member
States. A policy has been formulated govern-
ing the distribution of the SRS package, the
financial obligations involved and issues
related to implementation, such as training
and updating. The Registry is one of the
primary components of Agency programmes
aimed at improving the control of in-use and
spent radiation sources, and will assist countries
in their efforts to keep track of all sealed
radiation sources from "cradle to grave'. The
first training seminar/ workshop for administra-
tors of the SRS system was held in October 1995
in Vienna. In addition, several countries offered
to implement the Registry nationally on a test
basis.

Radioactive Waste
Disposal
A five year CRP on the performance of engi-
neered barrier materials in near surface
disposal was concluded in 1995. The CRP



provided an opportunity to share the experi-
ence of Member States in the application of
engineered barrier materials and to enhance
the use of such barriers by improving the tech-
niques and methods used for selecting,
planning and testing the performance of
various types of materials.

Decontamination and
Decommissioning of
Nuclear Installations
Decommissioning is a topic of great interest to
many countries because of the large number
of facilities which have reached or are nearing
the end of their operational lifetime. Until
recently, attention was focused on the de-
commissioning of nuclear power and research
reactors. Some countries, however, are now
devoting greater attention to the decommis-
sioning of non-reactor nuclear facilities, with
implementation of these decommissioning pro-
grammes being seen as a high priority. As a
consequence, the Agency has begun prepa-
ration of a technical report, which will be first of
its kind dealing specifically with the decommis-
sioning of non-reactor facilities. It will present
information on installations already decommis-
sioned and on those for which decommis-
sioning actions are planned or under way.

A number of WWER-440 type nuclear power
plants are in operation in seven countries of
central and eastern Europe (Armenia, Bulgaria,
the Czech Republic, Hungary, the Russian
Federation, Slovakia and Ukraine). Five
WWER-440 units have been shut down perma-
nently in eastern Germany. In addition to
reactors already shut down, a number of
reactors will soon reach the end of their fore-
seen lifetime (25-30 years) and become candi-
dates for decommissioning.

Recognizing the region's need for support in
this area, a four year technical co-operation
project on planning and managing the
decommissioning of WWER type nuclear power
plants was initiated in 1995. The project will
emphasize WWER-440 reactors, since they
have received very little attention in relation to
facility decommissioning. An additional
complication is that documentation on design,
construction and operational aspects, which
inevitably have an effect on decommissioning,
is scarce and not readily available. The project
has been planned in such a way as to include
regional workshops and technical visits to
several reactor sites, and will assist countries in
the development of decommissioning plans for
these reactors.

Storage of radioactive
waste at Loviisa in Finland.
Credit YJT Finland

An underground silo
repository at the Swedish
Final Repository for
Radioactive Waste in
Forsrnark.
Credit: SKB. Sweden.
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A nandlmg system for
•::;icapsulated radioactive
waste is tested in the U.K.

Radioactive contamination of the environ-
ment has resulted from several causes:
accidents involving radioactive materials;
nuclear weapons production and testing
activities, activities associated with nuclear
power generation; the disposition of by-prod-
ucts from the mining and milling of radioactive
ores; past waste management practices
(including disposal and releases); and aban-
doned facilities (e.g. radium factories) where
radioactive substances were used. The
Agency recently initiated a programme to
assist Member States in the remediation and
restoration of radioactively contaminated sites.
The principal efforts over the next several years
will be on: gathering information and data,
performing analyses and publishing technical
guides, reports and documents on key aspects
of environmental restoration; conducting a
CRP and an interregional training course on
environmental restoration.

Radiological and
Environmental Aspects of
Waste Management
The Agency will present a report by the end of
1996 to the Convention on the Prevention of
Marine Pollution by Dumping of Wastes and
Other Matter (the London Convention 1972) on
the potential impact of the high level radioac-
tive wastes dumped in the shallow waters of
the Kara Sea, and on the feasibility of possible
remedial measures. During 1995, work on
acquiring basic information on waste invento-
ries and making predictions of future releases
of radionuclides from the dumped wastes was
completed by a working group. The data
acquired will be used in 1996 by the environ-
mental modelling and impact assessment
working groups as a basis for their calculations.

In support of the final assessment task, experi-
mental and field work was carried out in
national institutes and at IAEA-MEL to deter-
mine the distribution coefficients between sea
water and sediment, and concentration
factors for biological species of the Arctic, In
relation to possible remedial actions, a set of
options, such as in situ capping or retrieval of
certain wastes, followed by transport and
storage on land, were selected for closer
examination. These options will be examined
for their technical feasibility, costs of imple-
mentation and radiological impacts, and will
be compared with the option of leaving the
wastes in the shallow Arctic waters.

A symposium to review recent developments
and studies on the environmental impact of
radionuclide releases was held Vienna in May.
The review included the results of studies aimed
at reconstructing radiation doses to exposed
individuals due to releases in the early years of
the nuclear industry and of projects concerned
with the remediation of land contaminated as
a result of past releases. The symposium also
provided a forum for presenting the main
results of an Agency CRP entitled "Validation of
Environmental Model Predictions' (VAMP), and
to review progress in the International Arctic
Seas Assessment Project (IASAP). The final
session of the symposium featured a topical
discussion on protection of the environment
and the 'precautionary principle' (which calls
for precautionary action to be taken to protect
the environment from potentially harmful con-
taminants even if there is no concrete evi-
dence that these contaminants have an
adverse effect), a controversial concept which
is being debated in many international forums,

Within the framework of the IASAP, IAEA-MEL
completed radiochemical analysis of seawater
and sediment samples taken during the joint
1994 Norwegian-Russian Federation expedition
to the Kara Sea. The results showed that a leak-
age of several radionuclides had occurred
from the waste containers dumped in the
Abrosimov and Stepovoy Bays, but that the
resulting sediment contamination is limited to
the immediate vicinity of the containers.
Global and regional modelling of a hypotheti-
cal large scale release of radionuclides from
the dump sites has shown that only local scale
radiological effects may be of importance, The
analysis of seawater and sediment samples
taken during the 1994 Japan-Republic of
Korea-Russian Federation expedition to the far
eastern seas did not show any effects from the
dump sites.

Other activities related to IASAP included labo-
ratory and field experiments to examine
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radionuclide accumulation by sediments and
biota under Arctic conditions. These studies
involved organisms typically found in the Arctic
Seas. Measurements were made of their
uptake response when exposed to key waste
derived radionuclides at low (-2°C) tempera-
tures, It was found that brown macroalgae
would be excellent bioindicator organisms for
detecting radionuclide contamination in the
Kara and Barents Seas.

An intercomparison exercise on biota samples
collected on Mururoa Atoll was completed
under the Analytical Quality Control Services
(AQCS) programme. The radioanalytical
performance of the participating laboratories
proved to be good, although the activity of
the samples analysed was very low.

The field programme carried out by IAEA-MEL
on Eutrophic Limits in the Northern Adriatic
(ELNA), which employed nuclear techniques to
assess carbon flux and burial in the Adriatic
Sea, was concluded in mid-1995. The findings
were instrumental in establishing the pollution
histories of important environmental contami-
nants, such as PCBs and mercury, in this region
of the Adriatic Sea.

Waste Management
Planning and
Infrastructure
The costs associated with radioactive waste
management and the decommissioning of
nuclear facilities are of interest to Member
States planning nuclear power programmes. To
assist them, the Agency convened a meeting
of experts in June to prepare a report on this
subject. One suggestion was that the Agency
should work with other interested international
organizations to develop and define a
comprehensive list of cost related terminolo-
gies. This can potentially facilitate greater
communication and more standardized use of
terms within the waste management
community.

A milestone in the Radioactive Waste Safety
Standards (RADWASS) programme was the
publication of a Safety Fundamentals
document on radioactive waste management
and a Safety Standard on establishing a
national system for radioactive waste
management. These two documents will help
to address the need for a set of internationally
recognized principles and standards. They are
also finding use as source material in the
preparatory work for a convention on the
safety of radioactive waste management.

At the request of the Norwegian Radiation
Protection Authority (NRPA), the Agency
assembled a five member team, under its
Waste Management Assessment and
Technical Review Programme (WATRP), to
review Norway's work on establishing a com-
bined storage and disposal facility for low and
intermediate level wastes. The WATRP review
team found that the quality, approach and
status of the Norwegian programme was satis-
factory. The original WATRP review report,
which includes a Norwegian translation, was
published by the NRPA in December 1995.

Co-operative efforts are continuing to identify
effective ways to assist the newly independent
states of the former USSR and the Russian
Federation with various waste management
problems, One activity in this area was a semi-
nar in Vienna on international co-operation on
nuclear waste management in the Russian
Federation. As a result, a Contact Expert Group
(CEG) has been established to try to resolve
various radioactive waste management issues.

The Agency will act as Secretariat of the CEG,
which will include senior representatives from
the Russian Federation and co-operating
countries. Among other responsibilities, the
Agency will maintain a database on high
priority Russian waste management needs,
and on planned or ongoing co-operative
projects.

Among the activities directly assisting develop-
ing Member States was a project to create or
promote regional technical centres for demon-
strating pre-disposal waste management
methods and procedures. In 1995, steps were
taken to establish two regional centres, one at
the Cekmece Nuclear and Training Centre in
Istanbul, and the second at the Nuclear
Research Centre in Santiago, Chile.

Waste management
methods must protect
people and the environ-
ment from hazards arising
from radioactive waste
and effluents, both for the
present and the future.:;
Transporting waste at,.
Winfrith. U.K. Credit: Vadim
Mouchkm/IAEA.
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COMPARATIVE ASSESSMENT OF
NUCLEAR POWER AND

OTHER ENERGY SOURCES

Regular Budget expenditure: $1 964 351

txtraouagetarv programme
resources utilized: $121 684

Alleviating and mitigating the impacts of
human activities on health and the environ-
ment, while. continuing to ensure that an
adequate supply of electricity is available for
social and industrial development, have
become global objectives. The Agency's
activities in the area of the comparative
assessment of nuclear power and other energy
sources thus seek to incorporate health and
environmental aspects, in addition to technical
and economic factors, into policy making for
the power sector.

Two studies were conducted jointly by the
Russian Federation and the USA, one on alter-
native strategies for power development — the
Joint Electric Power Alternatives Study (JEPAS)
— and the second on the options for nuclear
power development — the Joint Parallel
Nuclear Alternatives Study (JPNAS), both focus-
ing on the Russian Federation. The Agency was
asked to evaluate the possibility of using the
data and methodologies developed in these
studies for similar studies in other countries.

The Agency convened a meeting of experts in
November 1995 in Vienna to review the results
of these studies. Also reviewed were a number
of other cost-benefit studies on electric and
nuclear power development, as well as safety
studies of older, mainly Soviet designed, reac-
tors that have been carried out by the Agency
and different international organizations and
national institutes. It was noted at the meeting
that the situation in other eastern European
countries was significantly different from that in
the Russian Federation because most of these
countries have only one or two nuclear sites.
The studies, however, were considered to be
useful as reference material in national or site
specific evaluations. A number of possible
future areas for study were identified, such as
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the cost efficiency of safety upgrades for
Soviet designed reactors, decommissioning
costs, development of a database, spent fuel
management costs and technical co-opera-
tion support to individual countries.

Important contributions were made by the
Agency to the work of the Intergovernmental
Panel on Climate Change (IPCC) during 1995,
for example a joint IAEA-OECD/ NEA publica-
tion entitled Nuclear Power: An Overview in the
Context of Alleviating Greenhouse Gas
Emissions. The Agency also participated in the
First Conference of the Parties to the Frame-
work Convention on Climate Change, held in
Berlin in March, as well as in meetings of various
subsidiary bodies established by the Confer-
ence of Parties.

The Reference Technology Database was
established in 1995. In addition, a new software
package, DECPAC, for electricity system analy-
sis was developed and an intensive testing
programme was carried out of the methodolo-
gy and computer tools developed within the
DECADES project. A parallel activity was the
implementation of country specific databases
for 15 countries, covering more than 1500 tech-
nologies at all stages of the different energy
chains.

Under the DECADES project, an international
symposium on electricity, health and the envi-
ronment was held in October in Vienna,
Organized by the Agency and nine other inter-
national organizations, the symposium focused
on: implementing sustainable electricity
policies; the role of international co-operation;
assessment of health and environmental
impacts; implementation of comparative
assessment; and national case studies. Many
studies and analyses were presented dealing
with such subjects as data acquisition and the
development of computer models for the
analysis and assessment of different energy
systems, the risks associated with emissions of
CO2 and other greenhouse gases, the health
effects of chemical releases, the problems of
including subjective perceptions of risk, and
the inclusion of external costs. Significant
uncertainties still exist in a number of areas, for
example with regard to the risks of CO2

emissions and the effects on the average



temperature, and the risks of small releases of
chemical substances. However, the discussion
on external costs led to the important
conclusion that if greenhouse effects are
included in the assessment, hydro power and
nuclear power are the only currently available
large scale energy sources that have relatively
low external costs.

A project was initiated in 1995 on the compar-
ative health and environmental impacts of
solid wastes from energy systems and other
sources. Five tasks are planned: compiling and
reviewing information on waste streams and
disposal concepts for energy system fuel
chains and other sources; identifying available
methods for the assessment and comparison of
the health and environmental impacts of
radioactive and non-radioactive substances;
identifying the available environmental fate
and transport models that may be used for
comparative assessments; documenting
comparative assessments of the potential
health and environmental impacts of radio-
active and non-radioactive solid wastes from
nuclear and other energy systems; and co-
ordinating case studies comparing the health
and environmental impacts of radioactive and
non-radioactive solid wastes from nuclear and
other energy systems.

The world's electricity sup-
ply remains largely depen-
dent on the burning of
fossil fuels, which are
heavily polluting and
major sources of the
"greenhouse" gases
linked to global warming.
If the world were not
employing nuclear power
today, global carbon
dioxide emissions would
be at least 8 percent
higher (or 1 600 million
tonnes) every year.
Credits: Carnemark/
World Bank.



FOOD AND
AGRICULTURE

Regular Budget expenditure: $12 197 167
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$3 592 205 (including
$1 677 290 from FAO)

Soil fertility, irrigation
and crop production

Plant breeding and genetics

Animal production and health

Insect and pest control

Agrochemicals and residues

Food preservation

The Agency's food and agriculture pro-
gramme assists Member States in improving
food security through sustainable and environ-
mentally friendly agricultural development. It
does so by enhancing their capacity to use
nuclear methods across a wide range of com-
modities and agroecoiogical zones, with
emphasis on improving crop and livestock pro-
ductivity, food safety and food quality. The
programme is operated jointly with FAO and
implemented by the Joint FAO/IAEA Division of
Nuclear Techniques in Food and Agriculture,
and by the FAO/IAEA Agriculture and
Biotechnology Laboratory at Seibersdorf.

Restructuring within FAO resulted in the up-
grading of joint activities to the status of a pro-
gramme within FAO's Agriculture Department.
This offered the opportunity for strengthening
the complementarity and co-ordination of
work with other FAO divisions and, together
with the Agency's Programme Performance
Assessment System (PPAS), provided focused
strategy, objective and task setting within each
subprogramme. In addition, it permitted the
development of time-frames and milestones
for the attainment of specific objectives.

A feature of the work in 1995 was the increas-
ing involvement of modern biotechnologies,
such as nuclear based molecular methods, in
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vitro culture techniques and monoclonal anti-
bodies. The value of including these methods in
sterile insect technique (SIT) approaches to
integrated pest management, mutation plant
breeding programmes and diagnostic tests for
animal diseases is already clear from the
successes achieved in Mediterranean fruit fly
and rinderpest control and eradication activi-
ties. The continued transfer of these methods
over the past year and their expanded role in
training, analytical and research support activi-
ties at the Agency's Laboratory are helping to
improve knowledge and the capacity in
Member States to tackle important issues, and
represent an important investment towards
future achievements.

Soil Fertility, Irrigation and
Crop Production
A major thrust was optimization of the use of
plant nutrients and water for sustainable crop
production, with one approach being the
identification of crops to suit the soil and envi-
ronment. Under a recently completed CRP
funded by the Swedish International
Development Agency (SIDA), several geno-
types of wheat were identified in Morocco and
Tunisia using the neutron moisture meter tech-
nique. These genotypes were highly efficient in
utilizing limited amounts of water. Two of these,
~Massa' and "Sarif, also had high grain yields.
In addition, several provenances of the gum
arabic tree Acacia Senegal were shown to
grow well in Sudan, where water availability is
limited. On the basis of these results, a prove-
nance from the Qoz Ashgar Forest of southern
Sudan is now being recommended for intro-
duction into the gum belt for its rehabilitation.

In Kenya, 22 provenances of Acacia, Prosopis
and Casuarina were screened for drought tol-
erance in a semi-arid site in Machakos. The
results showed significant differences in water
use efficiency and dry matter yield. For exam-
ple, Acacias from the Middle East and neigh-
bouring north eastern African countries had
greater drought resistance than those from
other regions of Africa, while provenances
from Costa Rica and Senegal were the best for
Prosopis and Casuarina. An interesting feature
demonstrated in this programme was that
carbon-13 isotope discrimination is closely
correlated with water use efficiency and the
dry matter yield of a crop. This technique can



thus be used in future research for the rapid
screening of crop and tree species for high
water use efficiency and high yield.

Another CRP completed in 1995 identified the
growth stages of maize, wheat and cotton that
are more resistant to drought. It was shown that
'water stress' during certain growth stages of
field crops may not necessarily result in signifi-
cant yield reductions. For example, research in
Brazil, Egypt and Romania showed that cutting
down irrigation at the vegetative stage did not
reduce the yield of maize. In China and
Morocco, wheat produced the same yields
even when irrigation was reduced at tillering or
at maturity. These results have important impli-
cations for increasing the efficiency of water
use in crop production, since by reserving
water which would otherwise be used during
the more drought resistant stages, optimum
crop growth and yield can still be obtained
with minimum water inputs.

Plant Breeding and
Genetics
Significant results were achieved during 1995 in
the use of radiation induced mutants for
increasing crop production. In the Altiplano of
Peru, small farmer fields are located at more
than 3600 m above sea level. This is a very
stress-prone area characterized by short vege-
tation periods, droughts and morning frosts.
Agency supported efforts by the National
University of Agriculture, La Molina, to improve
barley, which is the main crop that is grown
there, made use of mutation techniques. A
high yielding, 'naked' grain and extremely
early mutant was selected from gamma ray
irradiated seeds. This mutant was officially
released as a new barley variety in May 1995
and its use is foreseen in large scale commer-
cial production. In addition to improved
adaptability, this variety's naked grains are
very well accepted by consumers for prepar-
ing the traditional foods of the Altiplano.

In China, work on radiation induced mutations
has been supported for many years through
various FAO/IAEA CRPs. With assistance provid-
ed in 1995 through a technical co-operation
project, rice breeders from the China National
Rice Research Institute and Zhejiang
Agricultural University started to grow rice
mutant varieties in five provinces along the
Yangtze River — the main rice growing areas in
China. In total, nearly 600 000 hectares of early
season rice were cultivated with mutant vari-
eties, which gave an increase in rice produc-
tion of about 263 000 tonnes over the best vari-

eties grown in certain provinces. The total gain
to farmers was estimated at $50 million, calcu-
lated on the basis of the official price of rice on
the international market.

African farmers will soon benefit from new
mutants of sorghum, African rice and cassava
which were developed through a recently
completed FAO/IAEA CRP supported by the
Government of Italy. For example, in Mali
several stable mutants of sorghum were devel-
oped with long panicles and better grain and
drought tolerance, along with white grain
mutants of African rice (white grained varieties
have a higher market value than the normal
red grain types).

The use of in vitro culture techniques for the
improvement of vegetatively propagated
crops in combination with radiation induced
mutations has proved to be of immense value
for producing the desired variation and in
enhancing the selection of mutants in a dis-
ease-free condition. In Ghana, cassava
mutants were selected for improved cooking
quality and production of the traditional native
dish 'fufu'. These mutants have larger starch
granules, higher tuber yields and greater resis-
tance to diseases.

At an FAO/IAEA international symposium on
the use of induced mutations and molecular
techniques for crop improvement, held in
Vienna in June, there was confirmation that
radiation induced mutations followed by the
appropriate selection procedures have been
instrumental in improving the performance of
germplasm throughout the world, since by
1995 nearly 1800 mutant varieties had been
officially released in 52 countries. In fact,
mutant induction and the understanding of
mutations at the molecular level and in bio-
chemical terms are now the basis of much pre-
sent day research in plant breeding and
genetics. As supporting tools for conventional
breeding, molecular techniques therefore
have the potential to assist in increasing pro-
ductivity, improving quality and developing
new raw materials for industry.
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IAEA is working together
with FAO in many devel-
oping countries to identify
crops that optimize the
use of plant nutrients and
water for sustainable pro-
duction. Credit:
Carnemark/World Bank.

Plant breeding, including
the use of radiation
induced mutants, is play-
ing a vital role in meeting
Africa's food needs.
Credit: Carnemark/World
Bank.



and raise the productivity
of livestock in many coun-

tries. Credit: Carnemark,
World Bank.

Animal Production and
Health
The results of a recently completed CRP invol-
ving 13 Latin American countries documented
the benefits to milk production and growth of
supplementing cattle diets with a variety of
non-traditional sources of protein, such as legu-
minous trees, poultry manure and
urea-molasses blocks; similar information was
obtained in Asia and Africa. For example, vil-
lage based systems were developed in
Indonesia to produce urea-molasses blocks
which were distributed to farmers and resulted
in weight gains of up to 0.5 kg per week in fat-
tening animals and two to three litres per week
in dairy cows. Similar gains were made in
Sudan through feeding a supplement derived
from the residues of sorghum and groundnuts,
while even greater improvements were made
in Morocco through the supplementation of
silage with fish waste and molasses.

Support was given to Member States in Africa
and Asia for serological monitoring of mass
vaccination campaigns against rinderpest
using an FAO/IAEA immunoassay test for rinder-
pest antibodies. This testing has shown that
vaccination cover has produced sufficiently
high levels of immunity in the national herds of
most countries to warrant cessation of mass
vaccination. This will lead to annual savings of
several hundred million dollars. These countries
will now proceed along an agreed pathway
towards international declaration of freedom
from disease, which will involve surveillance
backed up by immunoassay and molecular
based diagnostic tests to identify and stamp
out the remaining few areas where the virus
has survived. The tests were transferred to
national veterinary laboratories in 1995 to assist
in the task of final eradication.

Trypanosomiasis control and eradication pro-
grammes were monitored in 14 African coun-
tries using an enzyme linked immunosorbent
assay (ELISA) test developed by the
International Livestock Research Institute and

at the FAO/IAEA Laboratory at Seibersdorf. On
the island of Zanzibar, United Republic of
Tanzania, the use of this assay has been crucial
in supporting the SIT based tsetse eradication
project. The assay provides a sensitive indicator
of the presence of trypanosomes in the blood
of cattle in the sterile fly release area, and
hence of the presence of tsetse flies which, at
low density, cannot be detected by present
trapping methods.

Pilot quality assurance programmes were
initiated by the FAO/IAEA Laboratory at
Seibersdorf in 1995 to monitor the reliability of
the results obtained through the use of radioim-
munoassay (RIA) and ELISA tests provided to
Member States. A high level of competence
was shown by most participating laboratories.

Insect and Pest Control
Substantial progress was made in the eradica-
tion of the tsetse fly from the island of Zanzibar.
Activities within a CRP and research at the
FAO/IAEA Laboratory at Seibersdorf to improve
the sterile tsetse fly rearing system, as well as
the completion of the second phase of the
refurbishment of the Tanga mass rearing facility
on the Tanzanian mainland, led to an increase
in the fly colony from only 40 000 at the begin-
ning of the year to over 400 000 at the end of
1995. In addition, the laboratory at Seibersdorf
continued monthly shipments of pupae in sup-
port of the project. These intensified releases of
sterile flies over the southern part of the island,
where the highest tsetse fly populations are
located, had the effect of drastically increas-
ing the sterile to wild fly ratio to over 200:1. Most
wild females trapped now show signs of
induced sterility and the wild population is
rapidly disappearing. Sterile fly releases are
being extended to the central part of the
island and, when refurbishment of the third
insectary of the Tanga facility is completed,
releases of sterile flies can be expected to
cover the entire island.

An SIT Mediterranean fruit fly (medfly) eradica-
tion project in Chile culminated in the eradica-
tion of this pest from that country, with benefits
to the economy estimated at $500 million per
year, Although the southern and central
regions of Chile were already free of fruit flies
and the country had developed a very suc-
cessful fruit export industry, its produce was still
being restricted from certain markets because
of a fear of outbreaks as a result of the pres-
ence of the medfly in the Arica region of north-
ern Chile, After a decade of unsuccessful
attempts to eradicate the fly using insecticides
in this region, the Chilean Agricultural Service
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requested technical support from FAO and the
Agency to establish an SIT eradication pro-
gramme, As a consequence, a medfly mass
rearing facility with a production capacity of
approximately 60 million sterile flies per week
was completed in 1993, when sterile fly releas-
es were initiated. No wild medflies have been
detected in the Arica region since the first half
of 1995. In addition, the pest has been sup-
pressed in Tacna, the southernmost valley of
Peru. Future collaboration within an expanded
FAO/IAEA bi-national Chile-Peru project fore-
sees enlarging the eradication and control
activities to other fruit producing valleys in
southern Peru.

The year also saw the introduction of genetic
sexing strains into large mass rearing facilities
for SIT control of the medfly. This represents sig-
nificant progress in the use of these strains,
which were developed at the FAO/IAEA
Laboratory at Seibersdorf over the last ten
years. The white pupal colour sexing strain was
introduced into the eradication programme in
Argentina, with large scale releases planned
for early 1996. Support activities for a medfly SIT
programme in Guatemala also gathered
momentum with the supply of the temperature
sensitive genetic sexing strain.

Agrochemicals and
Residues
Assistance continued to be provided to regions
where agriculture has been affected by
radionuclide contamination from the
Chernobyl accident, In Belarus, research has
shown that rapeseed oil essentially free of cae-
sium-137 can be produced on land contami-
nated to a level of 0.5-1.5 TBq/km2. Some 10
000 hectares were sown with rapeseed in 1995
to produce oil for lubricant manufacture and it
is intended to increase the area by three to
four times in 1996. This will provide a valuable
cash crop for areas where the production of
food with acceptable levels of radionuclides is
uncertain. In Ukraine, assistance was given to
improve the facilities for monitoring radionu-
clide contamination at a milk canning factory.

Experimental protocols for studying the effects
of pesticides in non-target organisms in tropical
agroecosystems, developed at the FAO/IAEA
Laboratory at Seibersdorf and the Swedish
University of Agricultural Sciences and funded
by SIDA, were validated through a CRP invol-
ving African research institutes. The focus of
efforts was on the insecticides lindane and
endosulfan which are the two most commonly
used organochlorine compounds. Both were

shown to dissipate much faster in hot, moist
tropical environments than in temperate con-
ditions and it was probably for this reason that
there was no evidence of serious environmen-
tal impacts resulting from their use (e.g. on nat-
ural enemies of pests). Soil organic matter
breakdown was reduced, but this was not like-
ly to influence long term soil fertility. These
results are highly relevant for pesticide regula-
tory authorities in the participating countries
who normally must depend on information
generated in Europe or North America which
may not be appropriate to African conditions.

Food Preservation
Through a seminar convened by the
International Consultative Group on Food
Irradiation (ICGFI) and the Secretariat of the
Association for Southeast Asian Nations
(ASEAN), a unified position was recommended
to individual ASEAN governments for consider-
ation regarding the regulation of food irradia-
tion and acceptance of this technology to
overcome trade problems in the region,

Among the tasks of a workshop convened by
the ICGFI, with the endorsement of the World
Trade Organization, was clarification of the
implications of the trade in irradiated food, the
various provisions of the Agreements on the
Application of Sanitary and Phytosanitary
Measures (SPS) and the Technical Barriers to
Trade (TBT), adopted during the GAIT Uruguay
Round. On the basis of earlier recommenda-
tions by the ICGFI, the United States
Department of Agriculture announced in 1995
that it will issue a new regulation to take effect
in 1996 permitting irradiation as a quarantine
treatment of fresh fruits and vegetables against
major fruit fly species without a restriction on
host commodities. Such a regulation should
facilitate wider international trade in irradiated
fruits and vegetables.

Results from a recently completed CRP
showed that if irradiation is combined with
other processes (e.g. low pH, low water activi-
ty, and a modified atmosphere), the radiation
dose can be reduced and significant improve-
ments made to the safety and quality of treat-
ed products. In addition to individual food
items (e.g. fruits, vegetables, meat, and
seafood), composite foods such as sausages,
kebab and prepared meals also benefited sig-
nificantly from the combined treatment, In
some instances, combined treatment resulted
in shelf stable products which were not only
highly palatable but had modest energy
requirements for production, storage and distri-
bution.

IAEA and FAO are
strengthening food securi-
ty in many Member States
by helping them to use
nuclear methods across a
wide range of commodi-
ties and ecological zones.
Credit; Carnemark/
World Bank.
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HUMAN HEALTH
Regular Budget expenditure: $7 056 738

Expenditure by subprogramme
Extrabudgetary programme resources

utilized (not included in chart):
$1 667 542 (including

IAEA-MEL)

Nuclear medicine

Applied radiation biology and radiotherapy

Nutritional and health related environmental studies

Agency activities in the area of human health
focus on the common concerns of developing
Member States that can be most effectively
addressed using nuclear technologies. The
programme promotes the diagnosis as well as
palliative and curative treatment of cancer,
the accurate evaluation of nutritional deficien-
cies in women and children, the timely detec-
tion of infections and communicable diseases,
and radiation dosimetry. Advances in molecu-
lar biology facilitated the introduction in 1995
of a new area of work centred on genetic
disorders which, together with other pro-
gramme components, such as nutritional
studies, is giving increasing emphasis to
aspects of preventive medicine.

Nuclear Medicine
Agency efforts to adapt nuclear medicine
technology to the needs and local conditions
in Member States and to significantly reduce
the costs of procedures have included the
introduction of bulk methodology and the
indigenous production of reagents for radioim-
munoassay (RIA). These techniques give a four
fold to six fold cost reduction per assay in many
developing countries. Similarly, the hardware
interfaces and applications software
developed by the Agency to link gamma
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cameras to personal computers for digital
data and image processing — obviating the
need for costly hardware — make possible a
three fold to five fold cost reduction in data
processing systems. A limited field trial that
started in 1995 is seeking to document these
savings.

The Agency has also served indirectly as a
catalyst in promoting the production by
commercial firms of simple, low cost gamma
cameras and single photon emission comput-
ed tomography (SPECT) systems, fitted with up-
dated technology, to suit the needs of devel-
oping countries. The benefits are increased
availability of equipment to Member States
and lower costs for technical co-operation
projects.

In related work, an inexpensive on-line circuit
for field uniformity and photon energy correc-
tion has been used to upgrade and restore old,
non-operational, analog gamma cameras to
working condition. Efforts were initiated in 1995
to repair three 10-15 year old gamma cameras
of this type in Argentina, India and Myanmar as
part of a plan to upgrade to digital technology
or to restore as many old analog gamma
cameras as possible. It is estimated that there
are about 500 such instruments (more than 65%
of which are in developing countries) which
can benefit by this upgrading,

Technical co-operation projects were initiated
in Ethiopia, The Former Yugoslav Republic of
Macedonia and Uganda in 1995 for the
production of radiopharmaceutical kits in
hospitals. The goal of these projects is to help
reduce costs and increase self-reliance.

A randomized clinical trial comparing
strontium-89 and phosphorus-32 for the treat-
ment of painful cancer deposits in bone is
being conducted to find out whether phos-
phorus-32 (which is inexpensive and easily
available) can replace strontium-89 (which is
expensive and not easily available). This study
underlines Agency efforts to promote relevant,
cost effective and applicable techniques for
use in developing countries. The same philo-
sophy is at the root of a recently completed
CRP comparing scintigraphy and ultrasonogra-
phy for the diagnosis of liver diseases.

The Agency has adopted a two level
approach to improve the technical skills of
nuclear medicine professionals. At one level, a
pilot distance training programme for nuclear



medicine technicians is being carried out in
countries of the RCA region (i.e. India,
Indonesia and Malaysia). When completed in
1996, the training materials will be translated
into various national languages and will be
utilized by more than 3000 technicians
presently working without any formal training
at nuclear medicine departments in develop-
ing Member States. The materials can also be
used to complement existing or planned train-
ing courses conducted by Member States.

At another level, the Agency has served as a
catalyst in the establishment of the Ibero-
American Board for the Certification of
Nuclear Physicians by the Latin American Asso-
ciation of Societies of Nuclear Medicine qnd
Biology (ALASBIMNM), as well as in the imple-
mentation of the first certifying examination in
November 1995. The examination was simulta-
neously carried out in Argentina, Bolivia, Chile,
Ecuador, Portugal and Spain. The creation of
this Board served as a stimulus for the setting up
of the European Board of Nuclear Physicians.
At present, the Agency is promoting the foun-
dation of a similar board for the Asia and
Pacific region by the Asia and Oceania
Federation of Nuclear Medicine and Biology. In
the future, it is expected that the three region-
al Boards will be bound together by a single
international body dedicated to developing
common question papers that will increase the
fairness and validity of examinations for
nuclear medicine professionals.

The diagnosis of genetic diseases using
radionuclide based molecular techniques is
acquiring greater importance as a result of
changes in disease patterns observed in many
developing countries. Improved socioeconom-
ic conditions have led to a decrease in infant
and childhood mortality rates, which in turn
have resulted in an increase in the incidence
of genetic (hereditary) diseases. A CRP initiat-
ed in 1995 concentrated for the first time on
diagnostic methods for common hereditary
diseases, such as thalassemia, fragile x-syn-
drome and certain neurological diseases.

A CRP on nuclear investigations of cerebral
function was completed during the year. One
beneficial result was that it helped to rational-
ize the use of certain drugs, such as
Nicerogoline, Indobufen^ and Tanakan, for
patients with cerebrovasc'ular disease. It also
provided scientific documentation of changes
in regional cerebral blood flow following
acupuncture.

An international symposium entitled
Tomography in Nuclear Medicine — Present
Status and Future Prospects was held in August

in Vienna. The symposium highlighted the
increased use of SPECT to obtain data on
patients which was hitherto only possible using
the much more expensive technique of
positron emission tomography. The proceed-
ings will be published in 1996.

Hepatitis Bis a major pub-
lic health problem in
China and much of
Southeast Asia. Blood
donated at this clinic in
Southern China is
screened for the disease
using a radioimmunoassay
(RIA) technique provided
through IAEA technical
assistance.
Credit: Y Xle/IAEA.

Chinese technicians
screen donated blood for
Hepatitis B using IAEA-pro-
vided RIA technology.
Credit: Y. Xie/IAEA
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Quality control Is very
important in operating

high technology medical
equipment. This gamma

camera being used to
diagnose bone cancer In

China is backed up by
quality control from IAEA

technical co-operation
and co-ordinated

research programmes.
Credit: Y. Xle/IAEA

Applied Radiation Biology
and Radiotherapy
Special emphasis is being placed on increas-
ing the efficiency and improving the cancer
cure rate in radiotherapy units in developing
Member States. Since up to 80% of new cancer
cases in these countries are detected at the
advanced disease stage, the following three
converging avenues were selected for attain-
ing these goals:

o Developing a standardized programme
on quality assurance, including every step
in the clinical procedure from patient
selection to radiation dose delivery;

o Evolving optimal protocols for the treat-
ment of advanced cancer types com-
mon in developing countries by twinning
radiotherapy departments in developing
countries with corresponding depart-
ments in developed Member States;

a Implementing randomized clinical radio-
therapy trials combined with other treat-
ment modalities for different types of
advanced cancer.

Significant cost reductions in radiation therapy
have been achieved as a result of the
Agency's mediation with commercial manu-
facturers in the production of simple, inexpen-
sive, after-loading systems for low, medium and
high dose rate brachytherapy, combined with
updated technology to fit the needs and con-
ditions in developing countries. Efforts are
being made with other firms for the production
of low cost teletherapy cobalt-60 equipment.

In an attempt to solve common problems
affecting the practice of radiotherapy around
the world, and in developing countries in par-
ticular, a new CRP was initiated on the use of
radiotherapy in advanced cancer, Because
the majority of the approximately 10-11 million
new cases diagnosed worldwide every year
occur in developing countries, the aim of this
CRP is to interface radiotherapy departments
in developed and developing countries in
order to formulate optimal therapeutic
approaches to the treatment of common
cancers. Three protocols are undergoing trials
in this CRP: one for half-body irradiation tech-
niques, and one each for cancer of the uterine
cervix and intraluminal brachytherapy for car-
cinoma of the oesophagus.

There was also emphasis on encouraging qual-
ity assurance programmes in clinical radiother-
apy departments. A new CRP on quality assur-
ance in radiotherapy was started in Latin
America on the basis of a protocol recom-
mended by a team of Agency experts. It is
expected that the experience from this project
will assist the Agency in defining a standard-
ized programme on quality assurance which
could be adopted by interested radiotherapy
departments among Member States and, in
particular, by the participants in 65 ongoing
technical co-operation projects on the sub-
ject.

A CRP was initiated in 1995 on the application
of heavy charged particles in cancer radio-
therapy. Only a few centres, mainly located in
developed countries, currently possess such
facilities. This CRP is expected to provide a
much needed international forum for the
review and co-ordination of national pro-
grammes on the use of heavy charged parti-
cles in radiotherapy.

Dosimetry
Radiation dosimetry and medical radiation
physics are fundamental in ensuring a patient's
radiation safety and in optimizing radiation
therapy practices. The main emphasis in the
field of dosimetry was on continuing and
improving the services provided to Member
States.

Following the establishment of facilities and a
syllabus for a national training programme in
medical physics in Mexico, these activities
were upgraded in 1995 to the category of a
model project for Latin America. The aim is to
replace simpler professional training with post-
graduate university degrees in medical
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physics. The lessons learned during the imple-
mentation of this project will be applied in
other Member States.

The number of IAEA/WHO Secondary Standard
Dosimetry Laboratories (SSDLs) rose in 1995 to
73 laboratories and 6 SSDL national organiza-
tions in 58 Member States; it also includes 14
affiliated members, mainly Primary Standard
Dosimetry Laboratories (PSDLs), the Inter-
national Commission for Radiation Units and
Measurements (ICRU) and other international
organizations. Support to laboratories in
Member States included calibration of their
secondary standards for radiation measure-
ments and quality audits of their services,
mainly to radiotherapy installations.

As the central point of the network and as the
link to the international measuring system, the
Agency in 1995 provided calibrations of 22
reference ionization chambers and dosimeters
for 12 SSDLs, A total of 59 ionization chambers
belonging to SSDLs and hospitals were
calibrated (i.e. 410 calibration points at differ-
ent radiation qualities). The quality audit system
based on mailed thermoluminescence
dosimeters (TLDs) was used for 6 SSDLs to verify
their calibrations of cobalt-60 therapy units and
medical accelerator radiation beams.

A new service was begun in 1995 to develop
procedures for the calibration of radiation
sources used in brachytherapy and related
measurement equipment, first at the Agency's
dosimetry laboratory at Seibersdorf and later
at SSDLs. This unique service is meant to extend
the traceability of does delivered in
brachytherapy treatments to international
standards,

The IAEA/WHO TLD postal service distributed
425 thermoluminescence dosimeters to radio-
therapy centres in developing Member States.
These dosimeters are used for dose quality
audits of photon and electron beams for
cobalt-60 therapy units and medical accelera-
tors. In addition, results from 100 cobalt-60
beams and 134 accelerator photon and elec-
tron beams were processed during the year.

Testing of the new method of using TLD dose
checks of electron beams was completed in
46 radiotherapy institutions in Europe and the
USA, and procedures were developed to
expand the TLD postal service to routinely
include electron treatment beams. Part of this
work was carried out in collaboration with the
SSDLs of Argentina and India using Agency
technical expertise. Procedures for the follow-
up of hospitals that are outside the accep-
tance limits now include a user-blind repetition

of the exercise. Experts are now being recruit-
ed to resolve confirmed deviations.

The International Dose Assurance Service
(IDAS) for industrial dosimetry in radiation pro-
cessing facilities was continued. A new batch
of alanine-ESR dosimeters was calibrated with
traceability to the National Physical Labo-
ratory, the PSDL in the United Kingdom. Sixty-
eight dosimeter sets were distributed to 20 par-
ticipating institutes from 16 Member States. This
service has, since its initiation, been limited to
cobalt-60 radiation. However, following the
recommendations of a CRP on electron
dosimetry, a transfer dosimetry system for elec-
trons with energy higher than 4 MeV based on
alanine-ESR is being implemented to extend
the IDAS to electron beams. In related work, a
study is being conducted to evaluate the ther-
apeutic use of the alanine-ESR dosimetry sys-
tem, which is already being used very effec-
tively in industrial applications.

An intercomparison of gamma ray irradiation
beams between nine calibration laboratories,
organized in collaboration with the Bureau
International des Poids et Mesures, was com-
pleted. The last such intercomparison was held
about ten years ago. The standard deviation of
the population was 2.1% at 15 kGy and 2.4% at
45 kGy. The Agency's value agreed with the
mean value to within 1% for both dose levels. In
practice, this means that variations between
the nine calibration laboratories are very small
and that their overall deviation from the
Agency's mean value is even smaller.

A new Agency Code of Practice for the cali-
bration and use of plane parallel ionization
chambers in therapeutic electron and photon
beams was submitted for publication. This
document complements and updates the
"IAEA Protocol' for the calibration of clinical
beams used in external radiotherapy
(Technical Reports Series No. 277), which is the
Code of Practice most widely used in Member
States.

Nutritional and Health
Related Environmental
Studies
Malnutrition afflicts more than 800 million
people in developing countries, with children
and women during pregnancy being most
affected. Nutrition is therefore one vital area of
human health where nuclear techniques can
be applied to prevent disease and help
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Mothers and children are
the most vulnerable to

malnutrition, which under-
cuts the health and pro-

ductivity of nearly a billion
people worldwide. A

health clinic in Indonesia.
Credit: Carnemark/

World Bank.

IAEA is helping many
developing countries to

use isotope based
evaluations to measure

the Impacts of nutritional
and other economic and

social interventions.
Credit: Carnemark/

World Bank.

people achieve their full potential. An essential
component of any intervention seeking to
improve nutritional status is the ability to per-
form accurate evaluations. Isotopic tracer
techniques are unique in that they can be
used to measure people's nutritional stores and
predict long term outcomes, such as school
performance, worker productivity, pregnancy
outcome, morbidity and mortality. Their
growing use should increase the cost effective-
ness of intervention programmes, because pro-
grammes can be adapted and corrected dur-
ing the early phases to the results of the early
predictors. In addition, they can reduce the
population sample size to obtain statistically
significant information because the coefficient
of variation of isotope measurements is
considerably smaller than that of conventional
measurements.

Nuclear techniques are being used for the first
time to measure vitamin A reserves in people
at risk of deficiency. This programme has led to
a major collaborative effort involving the
Agency, WHO and two Member States.
Another project is under way in Peru to evalu-
ate the nutritional impact of a national school
breakfast programme which is delivering
breakfasts each school day to 500 000 children
over a four year period.

Significant progress was achieved in 1995
through improved quality management in
environmental programmes using nuclear ana-
lytical techniques, particularly in a regional
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Vitamin A, iron and other
micronutrient deficiencies
seriously undermine the
health and growth of the
young. Using isotopic
tracer techniques, the
IAEA is helping to improve
the efficacy and cost
effectiveness of nutrition
intervention programmes.
Credit: Carnemark/
World Bank.

RCA programme supported by UNDP. New
quality assurance materials and proficiency
testing procedures have been developed with
the assistance of the Agency's Laboratory at
Seibersdorf, and a comprehensive new data-
base on certified analytical reference materi-
als has been created (which will shortly be
made available on the Internet). For air pollu-
tion studies, a standard design air sampler is
now operational in more than 30 Member
States. This will, for the first time, allow accurate
comparative data to be obtained on pollution
levels and sources in a large number of devel-
oping Member States.

A gas chromatograph-isotope ratio mass
spectrometer was installed in 1995 at IAEA-MEL.
This instrument is being used to 'fingerprint'
non-nuclear pollutant sources and to search
for novel chemical markers of pollution.

Within the framework of an umbrella project
with UNEP, IAEA-MEL provided comprehensive
technical support in the assessment of marine
pollution. Regional trainirig courses were held
in Morocco, Peru, the Russian Federation and
Ukraine. Courses in Monaco were conducted
on the analysis of trace elements and
organometals, organochlorine compounds
and petroleum hydrocarbons. Twenty advisory
and technical missions were carried out in 13
countries. Instrument maintenance services
were also provided to ten Mediterranean
Pollution (MEDPOL) laboratories in seven
Mediterranean countries.

The preparation of IAEA-UNEP-IQC reference
methods and technical bulletins for marine pol-
lution studies was given high priority. Thirteen
methods were revised, eight new methods
were issued, two methods were translated and
one technical bulletin was prepared. The series
now includes over 65 volumes.

Activities in the Analytical Quality Control
Services programme included the distribution
of a sea plant homogenate (IAEA-140) to 207
laboratories worldwide for the intercomparison
of organic contaminants. In addition, two inter-
comparison samples for the determination of
trace elements in biota and sediments
(MA-MEDPOL-1/TM and SD-MEDPOL-1/TM)
were distributed to 80 laboratories in the
Mediterranean Sea area. They were specifi-
cally organized for MEDPOL laboratories in
order to test the reliability of procedures and
the viability of analytical data, as well as to
target future areas of technical support.

A report on worldwide and regional intercom-
parisons for the determination of organic
contaminants in Mussel Homogenate
(IAEA-142) was completed. In total, 93 labora-
tories reported results for organochlorine com-
pounds and petroleum hydrocarbons, and 12
laboratories reported results for the quantity of
total mercury and methyl mercury. On the
basis of the data evaluation, the IAEA-142
sample can now be considered for certifica-
tion as a Reference Material for the above
analytes.
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INDUSTRY AND
EARTH SCIENCES

Regular Budget expenditure: $3 875 955
Expenditure by subprogramme

No extrabudgetary programme

Industrial applications

Water resources development

Geothermal energy is
tapped on Negros Island
in the Philippines with the
help of isotope hydrology
techniques. Credit: Hans-

Friedrich Meyer/IAEA.

Agency activities in 1995 in the area of industry
and earth sciences concentrated on applica-
tions of nuclear and radiation techniques in the
industrial sector and on the utilization of isotope
hydrology in water resources development
and environmental management. In industrial
applications, emphasis was placed on process
control optimization, development of materials
with improved performance, quality assurance
modalities of materials through non-destructive
testing, environmental mitigation using radia-
tion technology and monitoring of industrial
pollution. The increased importance given by
Member States to the use of isotope tech-
niques in water resources development and
management has provided fresh momentum
to Agency efforts. The management of water
resources in regions suffering from scarcity, the
assessment of the human impact on water
resources, such as water pollution, and the
proper use of geothermal water resources
were all important areas of activity.
Complementary studies on climate change
were also pursued.

Industrial Applications
Radiation processing is being recognized as an
"environmentally friendly' technique because
it replaces other processes that create pollu-
tion and actively contributes to the protection
of the environment. This is well demonstrated
by the use of electron beam radiation to clean
flue gases from coal and oil burning electrical
and heat generation plants. The technique has
been effectively demonstrated in several
countries, some with support from the Agency
(e.g. in Poland). The main accomplishment in
1995 was a feasibility study and the selection of
basic irradiation equipment for a full scale
electron beam industrial facility in Poland. This
facility is expected to be in operation by 1998
to meet the regulatory requirements in effect
at that time. In addition, a pilot electron beam
radiation plant and a larger scale model
project plant in Poland were being used for
training activities.

The stability of plastics under irradiation has
been under study in a CRP that started in 1994.
The subject has importance for the safe opera-
tion of nuclear power plants, in industrial radia-
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tion facilities, space exploration, sterilization of
medical products and other fields. In 1995, a
Research Co-ordination meeting focused on
several aspects of polymer irradiation, in
particular the stabilization of plastics used by
the medical products industry and in radiation
sterilization (i.e. of syringes, needles, blood and
infusion sets). New techniques for the charac-
terization of polymer surfaces (atomic force
microscopy) were presented at this meeting,
as were new formulations that remain stable
under irradiation.

The substantial role that nuclear technology
can play in environmental conservation is
illustrated by the variety of nuclear techniques
now being used in the exploration and
exploitation of natural resources such as coal,
oil, gas and minerals. For example, the signifi-
cant economic benefit that can be derived
from being able to subdivide large quantities
of waste materials into a class of usabie
materials was the guiding principle behind a
CRP which was concluded in 1995. This CRP
examined the use of gamma measurements as
an aid in separating usable waste material
from non-usable products, Other topics investi-
gated were the removal of heavy toxic metals
from liquid industrial wastes, the validation of
the containment of solid wastes, separation
processes for the efficient removal of toxic
compounds from bulk wastes, and monitoring
of process wastes to determine their eventual
reuse or method of storage. The results of these
investigations will be published in an Agency
technical document.

Process and manufactur-
ing industries throughout
the world use nuclear and
radiation techniques.
Credit: AEA Technology.

IAEA's Model Project in
Poland is pioneering the
use of electron beam
radiation to clean flue
gases generated by oil
and coal powered elec-
tricity and heating plants.
Credit: Hans-Friedrich
Meyer/IAEA.
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Global demand for fresh
water is doubling every 21

years, while pollution
threatens this increasingly

precious resource, isotope
hydrology techniques

help to identify new
sources and to manage

water resources efficiently.
Credit: Carnemark/

World Bank.

Development of Water
Resources
The Agency's symposia on isotope hydrology,
usually held every four years, play a major role
in disseminating new achievements in the
development and application of isotope
techniques in hydrology, water resources man-
agement and associated environmental disci-
plines. The ninth symposium was held in March
in Vienna with an emphasis on the practical
applications of isotope techniques in manag-
ing groundwater resources. Two-thirds of the
papers and posters presented at the sympo-
sium were related to such subjects as the origin
and recharge of groundwater, groundwater
dynamics, groundwater pollution, modelling
approaches, and geothermal and palaeo-
water resources. The remaining contributions
dealt with surface water and sediments, unsat-
urated zones and methodological aspects.

In order to maintain the requisite level of train-
ing for the proper implementation of water
resources development projects, the Agency
has been convening group fellowship training
courses every two years for scientists from
developing Member States. The fifth such
course was held in Vienna from August to
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October and the participants received training
in the principal fields of isotope hydrology.
Special emphasis was placed on practical
training in laboratory and field work, carried
out in Vienna, Graz and Munich, as well as in
the use of computers for mathematical
modelling and data processing.

In regard to progress achieved in implement-
ing model projects in isotope hydrology, a
project in Venezuela identified the sources of
groundwater recharge in the Caracas Valley
and assessed the vulnerability of the ground-
water to pollution. On the basis of these studies,
15 new locations for drinking water wells were
identified and successfully commissioned.

Within the framework of a regional model
project for Africa on the use of isotopes in
groundwater resources development (involv-
ing Egypt, Ethiopia, Morocco and Senegal),
field investigations were carried out and water
samples collected. These samples are being
analysed in laboratories at the Agency and in
India, France and the United Kingdom. First
results from Moroccan isotope data indicate
the prevalence of palaeowater, disproving the
assumption that the groundwater system was
recently replenished. This is a clear indication
that continued overuse of this water will
exhaust the available groundwater store, lead-
ing to a rapid decline of the water table. This
has direct implications for decisions on water
management practices.

The rising water level of the Caspian Sea is of
considerable concern to the five states bor-
dering this body of water. A technical co-oper-
ation programme involving a 15 day cruise was
carried out in September, during which ten
participants from the littoral states, three out-
side experts and two Agency staff members
carried out studies pertaining to oceanograph-
ic, isotopic and chemical parameters of the
water at different locations and at various
depths. Close technical collaboration was
established between the littoral states.
Laboratory analyses are in progress and
detailed evaluation of the data generated is
expected to pave the way for a better under-
standing of the rise in water level and eventual
remedial measures.

Several United Nations agencies and other
specialized organizations are engaged in the
study of global climate change. The Agency
has been a pioneer in this area for more than
30 years, with a worldwide network that
collects precipitation data and provides infor-
mation on the isotopic composition of precipi-
tation. In order to strengthen the foundation for
collaboration between the various internation-



Isotope techniques help
to tap geotherrnal
resources in the Philippines
and measure ground
water flow dynamics in
Thailand. Credit; Hans-
Friedrich Meyer/IAEA,

al organizations, the Agency convened a
meeting in November at which a new
framework for the involvement of various
organizations was discussed. A newly estab-
lished interagency steering committee is
expected to co-ordinate activities and provide
the necessary resources for the 'Global
Network of Isotopes in Precipitation' (GNIP).

Considerable efforts have been directed
towards improving predictions of climate
changes induced by human activities and
their impact on the global environment. One
promising approach is the study of past
climate changes through isotope investiga-
tions of climate archives. Isotope techniques
have proved to be indispensable as proxy indi-
cators of the climate and a dating tool for past
climatic events. Substantial progress has been
made in this field through a CRP on the use of
isotope techniques in palaeoclimatology, with
special reference to continental isotope indi-
cators of palaeoclimate. At the final Research
Co-ordination meeting held in November in
Munich, new data were presented on the con-
centration of noble gases dissolved in the
groundwater of regional aquifer systems in
North and South America, Europe and Africa.
The evaluation of the data in terms of the air
temperature difference between the
Holocene and the Last Glacial Maximum pro-
vided a value of about 5°C for the tropical
regions. This result challenges the widely
adopted climatic reconstructions for low lati-
tude regions and has important implications for
global climate modelling studies. Isotope
studies of lacustrine sediments from severqi
lakes located in the Tibetan plateau provided
evidence of large scale changes in the Intensi-
ty of the Indian monsoon and associated rain-
fall during the Holocene period. This confirms
the vulnerability of the climate in southeast
Asia to rela-tively small changes in the physical
parameters of the atmosphere.

Water samples from
Member States are pre-
pared for analysis at
IAEA's Isotope Hydrology
Laboratory in Vienna.
Credit: Petr Pavlicek/IAEA
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PHYSICAL AND
CHEMICAL SCIENCES—

Regular Budget expenditure: $9 385 568
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$22 017 700 (including ICTP)

Nuclear and atomic
data for applications

Nuclear instrumentation

Theoretical physics (ICTP)

Utilization of research reactors and particle accelerators

Chemistry

The Agency's activities in the physical and
chemical sciences cover the applications of
nuclear and atomic data, nuclear instrumen-
tation, theoretical physics, the utilization of
research reactors and particle accelerators
and chemistry. Specific services to Member
States include the provision of databases, as
well as the co-ordination and technical
support of efforts to develop selected nuclear
technologies. The nuclear and atomic data
provided by the Agency are essential for
calculations in the areas of reactor safety,
radiation shielding, nuclear fusion research,
medical procedures and industrial processes.
In addition, many Member States receive assis-
tance in the utilization of their research
reactors and accelerators for the production
of medical isotopes, in materials processing
and environmental monitoring. In the area of
nuclear instrumentation, the Agency recruits
experts, conducts training courses and pro-
vides spare parts to help Member States select,
utilize and maintain their instruments, Finally,
the Agency is involved in the development of
radiopharmaceuticals that will help in diagnos-
ing medical problems and alleviating the pain
of metastatic bone cancer.

R&D laboratory for
nuclear instrumentation

in Colombia.



Nuclear and Atomic Data
for Applications

Internet access to the Agency's nuclear and
atomic databases was improved in response
to the rapid developments in computer net-
works, These databases provide accurate and
up-to-date files for a variety of nuclear tech-
nology applications, such as reactor dosimetry
and radiation safety, fusion reactor develop-
ment, waste management, radiotherapy, and
safeguards and material analysis. The use of
on-line data retrievals increased by about 50%
during 1995, benefiting several hundred end-
users in 41 Member States. In addition to the
enhanced on-line services, mail shipment
continued of magnetic tapes, diskettes and
printed materials to institutes in more than 80
Member States,

In order to support engineering design activi-
ties for the International Thermonuclear
Experimental Reactor (ITER), an extensive
fusion evaluated nuclear data library (FENDL-1)
was validated and tested. In addition, three
improved atomic and molecular databases for
fusion were completed, including data for
plasma edge studies, heavy element impurities
in fusion plasmas and erosion of fusion reactor
materials.

Five major nuclear databases were released
under the auspices of the International Data

Network of Nuclear Data Centres, two of which
are useful in studies of the accelerator trans-
mutation of actinides.

A handbook on atomic and molecular data
for radiotherapy was published in response to
the needs of the medical research community.
This handbook contains the data needed to
develop protocols for the radiotherapy of
cancer and to design instruments and
methods for the delivery of the desired doses
with minimal damage to surrounding tissue.

Finally, a PC package of nuclear data for safe-
guards was developed. The value of this pack-
age is that it contains recent values of fissile
material decay properties which are needed
for fuel analysis.

Nuclear Instrumentation
The curricula of interregional training courses
dealing with interfacing in nuclear experiments
and radiation measurements for applications
were revised to include information on new
instruments and general trends in nuclear tech-
nology. These courses are designed to help
developing Member States in the selection,
use, maintenance and repair of nuclear instru-
ments for applications in the fields of research,
industry, the environment and medicine.

A rigorous comparison of 12 commercial and
non-commercial software packages (including

IAEA places special
emphasis on helping
developing countries with
maintenance, repair and
servicing of nuclear elec-
tronic instrumentation.
Credit: IAEA.
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Maintenance of nuclear
Instrumentation. Credit:

IAEA

Agency codes) for gamma ray spectral analy-
sis was carried out using standard spectra
measured at the Agency. The results will pro-
vide Member States with valuable information
on the performance, capabilities and limita-
tions of software packages for gamma spec-
trometry. The Agency's Laboratory at
Seibersdorf extended its capabilities in the
area of X ray fluorescence (XRF) to include the
assessment of environmental pollution and the
analysis of rock phosphates. Methodological
studies also included the development of opti-
mized sample preparation procedures for the
analysis of solid materials using the total reflec-
tion XRF method. As a result, the majority of
solid materials can now be transferred into
liquid form and analysed with a higher level of
accuracy and sensitivity using total XRF.

In the area of nuclear electronics, the
Laboratory was involved in the design and
manufacture of special instruments and train-
ing kits, as well as in establishing or upgrading
infrastructures for the repair and maintenance
of nuclear instruments in Member States.
Training programmes were offered in the main-
tenance and manufacture of nuclear spec-
troscopy instruments and XRF analysis.
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Theoretical Physics

The 57 courses, 12 research activities, 1 training
scheme and 1 lecture series that the ICTP
organized in 1995 totalled about 5900 visits,
64% of which were by scientists from develop-
ing countries.

The organization of this unprecedented num-
ber of activities with a record number of visits
was made possible by regular contributions
from the Agency ($1 703 300), UNESCO ($373
500) and the Italian Government ($12 195 000),
plus extraordinary contributions mainly by the
Italian Government and the EC. Numerous
other institutions were co-sponsors of the train-
ing for research activities.

Through its Office for External Activities, the
ICTP supported 78 scientific meetings in 35
developing countries, 6 Networks of institutions
in Africa, Asia and Latin America, and 10
Affiliated Centres in as many developing coun-
tries. Nineteen Visiting Scholars received finan-
cial support to visit institutions in 14 developing
countries. The Department for Research Co-
operation, SAREC, of the Swedish International
Development Co-operation, Agency, has
been the major source of funding for the ICTP's
external activities for some years.

Under its Books and Equipment Donation
Programme, the Centre distributed 75 000
items of scientific literature (journals, confer-
ence proceedings and books) to 500 insti-
tutions in 90 developing countries. In addition
to the donations distributed directly by the
ICTP, a large number of complete sets of back
issues of journals were shipped directly by the
donors to institutions in developing countries.

The 1995 ICTP Dirac Medal was awarded to
Michael Berry (Royal Society Research
Professor at the University of Bristol, United
Kingdom) for his discovery of the non-inte-
grable phase that arises in adiabatic processes
in quantum theory. The 1995 ICTP prize in the
field of high energy physics, in honour of Steven
Weinberg, was awarded to Spenta R. Wadia
from the Tata Institute of Fundamental
Research,"Bombay, India, for his contributions
to high energy physics.

Utilization of Research
Reactors and Particle
Accelerators
An Advisory Group meeting was held in July in
Ljubljana, Slovenia, on accelerator based



nuclear analytical techniques for the charac-
terization and source identification of air par-
ticulates. The results from this meeting should
help Member States utilize their accelerators
more effectively for environmental monitoring
in order to identify sources of air pollution,
especially particulate matter.

Several years of Agency activities on low ener-
gy accelerators were reviewed and summaries
were presented at a scientific seminar on
accelerator applications during the regular
session of the General Conference. The pre-
sentations described nuclear accelerator
applications in materials research, industrial
processes, sterilization, food irradiation, envi-
ronmental monitoring, pollution abatement,
and medical diagnostics and therapy.

Chemistry
The prevalence of metastatic bone cancer in
nearly all countries has created the need to
develop new therapeutic and palliative
agents. It is estimated that about half of the
patients with carcinomas of the prostate,
breast and lung eventually develop skeletal
metastasis. The Agency's contribution to the
investigation of this problem has been
a CRP on the reactor production of beta emit-
ting radionuclides, e.g. samarium-153 and rhe-
nium-186 among others, and their utilization as
radiopharmaceuticals for the relief of bone
pain resulting from metastatic bone cancer. In
collaboration with nuclear medicine physi-
cians, several clinical trials were conducted in
participating countries, with promising results. It
is expected that these trials will continue and
that therapeutic radiopharmaceuticals will be
made available on a routine basis in the near
future for bone pain relief, as well as for other
therapeutic uses of nuclear medicine.

There is a need for analytically reliable and low
cost radioimmunoassays (RIA) and immuno-
metric assays (IRMA) in order to measure a vari-
ety of substances in biological fluids, particular-
ly for national screening programmes for
hyperthyroidism and infectious diseases, in
response to this need, a CRP on the prepara-
tion of antibodies immobilized on magnetic
particles was initiated in 1991 and completed
in 1995. Reproducible and low cost procedures
were developed and optimized for the prepa-
ration of several types of magnetizable parti-
cles, particularly for RIA and IRMA procedures,
and their potential for routine use in the assay
of thyroid hormones was demonstrated.

Activities in the Agency's Analytical Quality
Control Services (AQCS) programme included

IAEA's Model Project is
upgrading some 90
gamma cameras used in
public hospitals in Latin
America.

the preparation of three new intercomparison
materials, the evaluation of nine intercompari-
son studies and the preparation of a new
AQCS catalogue. Sixty-four different reference
materials were available; about 1100 units
were distributed to laboratories in various
Member States. The AQCS mailing list was
updated and now contains about 6800
recipients.
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RADIATION
SAFETY

Strengthening
of radiation safety

Regular Budget expenditure: $5 043 077
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$233 077

Occupational radiation protection
Radiation

protection of the public and the environment
Sate transport of radioactive material

Emergency preparedness

Safety of radiation sources

Radiation safety services

The Agency's radiation safety programme
encompasses research co-ordination, devel-
opment and harmonization of safety
standards, regulations concerning the safe
transport of radioactive material, emergency
preparedness procedures, practical assistance
services, training and information exchange.
Together, these activities provide a compre-
hensive and co-ordinated framework for pro-
moting good radiation protection practices in
Member States. The 1995 work programme
focused on three activities. The first was a sys-
tematic document revision and elaboration
process to help users fulfill the requirements
stipulated by the new International Basic
Safety Standards for Protection Against Ionizing
Radiation and for the Safety of Radiation
Sources (BSS) (jointly sponsored by the FAO,
IAEA, ILO, OECD/NEA, PAHO and WHO). The
second effort covered services and assistance
to Member States in carrying out radiological
assessments. The third area was the support of
technical co-operation activities.

Strengthening of
Radiation Safety
In the early 1990s, the Agency began prepara-
tion of a set of internationally agreed publica-
tions known as 'Safety Fundamentals', which

form the top level of the Agency's Safety Series
documents and cover three topical areas: the
safety of nuclear installations, radioactive
waste management and radiation protection.
The Fundamentals relating to the safety of
nuclear Installations were issued in 1993. In
1995, work was completed on Fundamentals
documents relating to radioactive waste
management, and to radiation protection and
the safety of radiation sources (the latter co-
sponsored by FAO, ILO, OECD/NEA, PAHO and
WHO — an important step forward towards
global harmonization in radiation protection).

Radiation protection embodies a set of
protection and safety objectives with corre-
sponding principles for achieving safety. The
principles elaborated in the Fundamentals
publication include: justification of a practice;
dose limitation and optimization of protection;
measures to be taken to enhance operational
safety; the rationale for intervention; and
design and construction that ensure that a
source is suited for reliable, stable and easily
manageable operation. Further principles
require governments to establish a legal
framework for the regulation of practices and
interventions, with a clear allocation of
responsibilities, including those of a regulatory
authority.

During 1995, considerable effort was devoted
to ensuring that appropriate guidance is avail-
able for three important areas of application of
the BSS in routine operation, namely the pro-
tection of workers, members of the public and
patients undergoing medical diagnosis or
radiotherapy.

Extensive guidance on the protection of
patients had not been issued previously by the
Agency. With the increased emphasis given to
this subject in the BSS, and the introduction of
new concepts such as guidance levels for use
in diagnostic radiology, preparation of general
guidance on the interpretation of the BSS in this
important area was initiated and is proceeding
in collaboration with WHO and the inter-
national medical community.

To assist in the practical application of the new
BSS, the Agency convened in November 1995
a seminar on advances in their implementation
and experience in applying the 1990 recom-
mendations of the ICRP. The technical sessions
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addressed such issues as: the protection of
workers, patients and the public; potential
exposure situations; emergency and chronic
exposure situations; administrative require-
ments; exemptions; interventions; and national
radiation protection infrastructures.

Occupational Radiation
Protection

Protection of workers is a major issue in every
country that uses radiation for medical and
industrial applications. Preliminary efforts were
made in 1995 to prepare guidance material on
how to meet the requirements stipulated by
the BSS so that all aspects of occupational
exposure are covered, and on aspects specific
to the assessment of internal and external
exposures. In the development of this guid-
ance material, attention is being paid to the
recommendations of the ICRP and the ICRU.

Radiation Protection
of the Public and
the Environment

Agency guidance material on the protection
of the public by limiting radioactive discharges
to the environment was revised and brought
into line with the BSS, The new document pro-
vides an explanation on how to develop,
through a regulatory system, authorized dis-
charge limits for various practices,

A conference, organized jointly with the EC
and WHO, was held in April 1996 to coincide
with the tenth anniversary of the Chernobyl
accident. Preparatory work carried out in 1995
included an Agency sponsored project to
assist scientists in Belarus, the Russian
Federation and Ukraine to collect and analyse
a wealth of scientific data not previously
available to the international community. The
results of this analysis will be presented at the
conference.

The Agency undertook a review in 1995 of
19 000 km2 of land in Kazakhstan where
nuclear weapons were tested over a period of
forty years. This region, known as Semipalatinsk,
includes the town of Kurchatov and a number
of other inhabited villages and farms. At the
request of the Government of Kazakhstan, two
Agency expert teams visited the site in 1993
and 1994 to determine the current hazards
from living in the area.

Of particular concern were the atmospheric
and surface tests carried out before 1962, five
of which were unsuccessful and resulted in the
dispersion of plutonium rather than a nuclear
explosion, The major sites selected for field
work by the teams were the settlements
around the polygon of Dolon, Sharzhal and
Kainar, with the settlement of Akzhar near
Kurchatov as a reference site, Inside the poly-
gon efforts concentrated on the so-called
'Atomic Lake Balapan', including the state
farm in the vicinity of the lake, Ground Zero,
and other sites of atmospheric and above
ground explosions. Data collection activities
included gamma dose rate measurements, in
situ gamma spectrometry, and the gathering
of soil, grass and milk samples, and biological
indicators such as animal bones, mushrooms
and moss.

The dose assessment included consideration of
all relevant pathways, most importantly exter-
nal gamma exposure from material on or in the
ground, inhalation of material resuspended
from the ground and consumption of contam-
inated food. The preliminary conclusions were
that doses to local populations in the settle-
ments are very low but that restriction of
access to land with high dose rates, namely
the Atomic Lake and Ground Zero, would be
useful to prevent re-occupation. Further
systematic studies are needed on plutonium
levels in the soil and on the levels of radio-
nuclides in drinking water sources. Overall, the
results and dose assessments confirm that there
is no need for concern among those living in
the settlements around this test site.

43

The dose limit for workers
in nuclear industries is 20
mSv per year averaged
over 5 consecutive years.
Credit: NRPB.



Labelling a truck, getting It
ready for transport.

Credit: John Mairs/IAEA.

Safe Transport of
Radioactive Material

The Standing Advisory Group for the Safe
Transport of Radioactive Material (SAGSTRAM)
continued to advise on the comprehensive
revision of the Agency's regulations on this sub-
ject. The incorporation of a system of radio-
logical protection that is consistent with the BSS
was endorsed, including the establishment of
exemption values. Six specialist meetings con-
sidered such areas as the requirements applic-
able to the packaging of uranium hexafluo-
ride, criticality safety and alternative packag-
ing for low level radioactive material. Specific
provisions will require the use of highly accident
resistant packaging when large quantities of
radioactive material are transported by air.

Emergency Preparedness
Work began on updating the Agency's emer-
gency preparedness guidance material in
order to reflect recent experience, and to
provide a harmonized set of emergency pre-
paredness documents and opportunities for
training. This is being accomplished by revising
Agency guidance on the technical and pro-
grammatic elements of emergency response,
developing practices that can be used to
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apply the procedures immediately, conduct-
ing training workshops on the practices, and
using the updated material as a basis for tech-
nical co-operation efforts to enhance the
emergency response capability of certain
Member States.

Safety of Radiation
Sources
The Agency's international inventory of major
radiation sources, mainly industrial irradiators
and radiotherapy sources, was further expand-
ed to about 1000 records. Information on 55
accidents known to have occurred in radio-
therapy centres and 9 accidents at industrial
irradiation facilities has been analysed and will
be published as guidance material to help pre-
vent future occurrences. All of these accidents
involved human factors, equipment failure and
human-machine interface problems, consist-
ing of the misinterpretation of conflicting sig-
nals and maintenance errors. In the radiother-
apy cases, human factors problems dominat-
ed. Maintenance problems and deactivation
of interlocks also played significant roles.
The systematic incorporation of in-depth safety
principles and feedback into training courses
are measures that could be adopted to
reduce the likelihood of such accidents.



Radiation Safety Services
A review of the Emergency Response Unit (ERU)
began in 1995 with the aim of improving the
Agency's ability to fulfill its obligations under
the Conventions on Early Notification of a
Nuclear Accident and on Assistance in the
Case of a Nuclear Accident or Radiological
Emergency. Operating procedures were criti-
cally analysed and steps were taken to mod-
ernize the communication system. Training was
intensified on ERU stand-by and activation
mode procedures.

Monthly internal exercises were carried out on
quickly assembling a team to respond to the
initial notification of a nuclear accident or
radiological emergency. External exercises
involving Parties to both Conventions, Member
States and other international organizations
were held. These included participation in
exercises with Lithuania, Romania and the
Russian Federation, routine external communi-
cation exercises and an exercise to test the
capability of WMO to rapidly provide the
Agency with atmospheric transport predic-
tions. An off-site emergency exercise in Guang-
dong Province, China, was reviewed. Co-ordi-
nation continued with other United Nations
organizations that would have a role to play in
responding to a nuclear accident or radiologi-
cal emergency.

Drivers must carry detailed
documentation on any
radioactive material
being transported. Credit:
John Mairs/IAEA,

Type A packages under-
going penetration tests in
Winfrith. U.K.
Credit: John Mairs/IAEA.

Personnel monitoring and other services,
including in-house training, continued to be
provided to Agency staff involved in
safeguards activities and to other personnel.
Such services were also extended to field
experts classified as workers occupationally
exposed to ionizing radiation. Equipment for
the monitoring of external and internal radia-
tion exposure, comprising thermolumines-
cence dosimeters and a whole body counter,
was significantly upgraded to meet the
Agency's internal needs. The Agency now has
available a dosimetry laboratory which is
equipped with state of the art technology. In
addition, the Agency's radiation protection
rules and regulations were revised in the light of
the revision of the BSS.
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SAFETY OF
NUCLEAR INSTALLATIONS

Regular Budget expenditure: $8 201441
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$2 888 371

Strengthening
basic nuclear safety

Engineering j g
safety issues of nuclear power plants

Operational safety of nuclear power plants

Research reactor safety

Nuclear safety assessment practices

Safety approaches to future nuclear power plants

Safety reassessment of nuclear power plants
Safety ig~

appraisals of facilities established under project agreements with the Agency I

Communication with the public

A strong and dynamic global nuclear safety
culture continued to evolve and develop in
1995. This process was characterized by three
main components: creation of binding inter-
national legal instruments; promotion of inter-
nationally harmonized, non-binding safety
standards; and extension of the acceptance
of international expert review and advisory
services. The Agency continued to foster this
global nuclear safety culture by supporting
intergovernmental collaborative efforts: it pro-
vided a forum for extensive information
exchange; promoted the drafting of inter-
national legal agreements and the develop-
ment of common safety standards; and orga-
nized a wide variety of expert services. These
activities were complemented by the sponsor-
ing of co-ordinated research and develop-
ment and the widespread dissemination of
information on safety issues.

Strengthening Basic
Nuclear Safety
The Convention on Nuclear Safety, opened for
signature in 1994 and signed by 62 countries by
the end of 1995, binds countries to basic princi-
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pies covering the regulation, management
and operation of land based civil nuclear
power plants. One of the fundamental obliga-
tions is to establish and maintain an effective
legislative and regulatory framework, A central
requirement calls for national reports demon-
strating the fulfillment of the various obligations
at meetings held at least every three years.
Entry into force of the Convention requires rati-
fication, acceptance or approval by 22 coun-
tries, 17 with operating nuclear power plants.
By the end of 1995, 14 countries had deposited
instruments of ratification, acceptance or
approval. In the light of expectations of a rapid
ratification process and entry into force in 1996,
two informal meetings of representatives of sig-
natories and other interested States were con-
vened in Vienna during 1995, focusing on the
conduct of the Meeting of the Contracting
Parties, the structure of national reports and
procedures for review.

The International Nuclear Safety Advisory
Group (INSAG), consisting of leading experts in
nuclear safety, continued to serve as a forum
for the exchange of information and the provi-
sion of advice on safety issues of international
significance. The Agency's General
Conference endorsed a proposal for a com-
mon basis on which an acceptable level of
safety for all operating nuclear power plants
built to earlier standards can be judged. In
response, INSAG prepared report INSAG-8.
Another report (INSAG-9) discusses policy
aspects, safety assessments, risk considerations
and probabilities, and is intended to stimulate
discussion and promote practical actions to
enhance safety.

The comprehensive set of 60 nuclear power
plant safety standards and supporting guides
under the Agency's NUSS programme was first
issued in the late 1970s. Although revised stan-
dards and guides have been published since,
many guides are over ten years old. During
1995, a review of NUSS publications relating to
nuclear power plant design, siting and opera-
tion was carried out and recommendations on
revisions were made for consideration by the
relevant advisory bodies.

Efforts continued to strengthen national
nuclear safety regulatory systems by identifying
good practices and structures and providing
assistance with their implementation. Three
meetings were held, each comprising up to



seven regulatory bodies, to share experience
obtained from measures used to assess the
safety of existing nuclear power plants and to
evaluate the effectiveness of regulations
aimed at enhancing safety. The need to sepa-
rate the responsibilities of regulators and
licensees was recognized. It was also clear that
a combination of prescriptive and perfor-
mance based approaches to regulation need-
ed to be used, and that performance based
regulation is simplest when there are quantifi-
able objectives. The provision of useful informa-
tion to the public from the regulator and
licensee was likely to become increasingly
necessary to ensure the continuing accep-
tance of the operation of nuclear power
plants.

The concept of 'safety culture' is not new to
the nuclear community and, during the past
decade, has been increasingly used in con-
nection with nuclear power plant safety. The
Agency continued to promote this concept in
1995 by issuing guidance on how to interpret
and assess safety culture, and offering services
in the form of missions and seminars under the
Assessment of Safety Culture in Organizations
Team (ASCOT) scheme. On the basis of the
considerable experience accumulated over
the past two years through 22 ASCOT seminars
in 19 countries, the ASCOT guidelines were
revised, with the emphasis shifted to self-assess-
ment by the respective organizations. ASCOT
now offers essentially three options: support for
self-assessment before and after the process;
support for other Agency reviews; and stan-
dard or expanded topical seminars. In 1995,
one ASCOT seminar was held in Romania in
March. In addition, safety culture workshops
were conducted in Bulgaria, the Czech
Republic and Hungary.

Engineering Safety Issues
of Nuclear Power Plants
Designers, professionals from operating organi-
zations and experts with experience in seismic
safety assessment are co-operating in co-ordi-
nated research on seismic analysis and testing
of nuclear power plants in order to enhance
the seismic safety of WWER-440/213 and
WWER-1000 type reactors. Within the scope of
these long term studies, full scale dynamic test-
ing of a reference plant was a key activity in
1995. The test was conducted for the Paks
nuclear power plant in Hungary. Explosives
were blasted at a safe distance from the plant
and 150 experimental records were obtained
at different locations (e.g. free field, reactor
building foundation, floor levels and major
reactor components). A similar experiment is

envisaged for a 1000 MW WWER plant. Shorter
term safety considerations for existing nuclear
installations in relation to external hazards and
site safety of new nuclear power plants are
being reviewed within the scope of the
Agency's Engineering Safety Review Services
(ESRS). In 1995, 25 such reviews were
conducted for both WWER and other types of
nuclear facilities.

With regard to the safety aspects of nuclear
power plant ageing, support continued to
assist Member States in maintaining the
required safety margins over the plant lifetime.
This took the form of detailing guidelines and
assisting in their application. A significant mile-
stone was the organization of a meeting, in co-
operation with the Comision Nacional Energia
Atomica of Argentina, on the effectiveness of
methods for the detection and monitoring of
age related degradation in nuclear power
plants, held at San Carlos de Bariloche in
October. The meeting was attended by spe-
cialists and managers from nuclear power
plants, regulatory and inspection agencies,
and technical support and design organiza-
tions. In conjunction with this event, Research
Co-ordination meetings were held on the man-
agement of ageing of concrete containment
buildings and in-containment instrumentation
and control cables. The Agency's studies on
concrete containment ageing are proving to
be complementary, rather than overlapping,
with those carried out by the OECD/NEA.

There was significant progress during the year
in the preparation of guidance material on fire
safety at nuclear power plants. A report on the
evaluation of fire hazard analyses for nuclear
power plants was published. Guidance was
also prepared on: the assessment of overall fire
safety arrangements; fire safety during opera-
tion; the preparation of fire hazard analyses;
and on how to treat internal fires in probabilis-
tic safety assessments (PSAs). A fire safety
review was conducted at the nuclear power
plant at Karachi, Pakistan, and an interregion-
al training course on fire safety at nuclear
power plants was held in India.

Finally, a CRP was started on accident analysis
methodology validation and verification to
provide data for the development of guid-
ance on severe accident analysis and acci-
dent management.

Operational Safety of
Nuclear Power Plants
At a conference on advances in the opera-
tional safety of nuclear power plants, held in
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Above: The Nuclear
Safety Research Reactor

in Japan conducts studies
on the reactivity of fuel
behaviour in accident

situations.
Credit: JAERI.

Below: Standard
maintenance check of

system and components
at a nuclear power plant.

Credit: Arthus-Bertrand.

Vienna in September, discussions centred on:
managing and regulating safe operation; safe-
ty performance and the lessons learned;
improving operational safety through the use
of PSA; and the enhancement of safety
through the dissemination of experience.
Consensus was reached that nuclear power
plant operational safety efforts are not stag-
nant but are progressing, and that two cate-
gories of tools are widely utilized: risk analysis
tools, such as PSA, and multiple feedback tools
including peer reviews. Safety culture is well
recognized as a prerequisite for the proper use
of these tools. The conference underlined the
fact that learning from experience and foster-
ing teamwork offer an opportunity for the fur-
ther improvement of operational safety.

A new computerized database, stored on CD-
ROMs, was developed for the Advanced
Incident Reporting System (AIRS). The data-
base contains reports of safety significant
events from operating nuclear power plants
around the world. The full texts of these reports,
with tables and illustrations, have now been
incorporated and sophisticated query features
permit searches and more effective dissemina-
tion of operational safety experience. The
database will be distributed regularly in elec-
tronic form to participating Member States.

The Agency continued its comprehensive,
three week on-site operational safety reviews
by its Operational Safety Review Teams
(OSARTs), concentrating on assessing manage-
ment practices and operational programmes
along with the performance of plant equip-
ment and personnel. Work began on guidelines
for plant self-assessment, a process that is gain-
ing acceptance in Member States for the eval-
uation of operational safety performance and
the improvement of operational practices.

Within the Assessment of Safety Significant
Events Team (ASSET) service, two new addition-
al options were offered: peer reviews of self-
assessment of safety performance carried out
by the plant, and topical analysis missions. Peer
reviews of plant self-assessment can be carried
out within five days, thus significantly reducing
the duration and costs of missions. The topical
analysis missions focused on events reflecting
safety culture issues. This is intended to provide
an international perspective on the root caus-
es of problems connected with quality control,
preventive maintenance, surveillance, feed-
back and corrective actions.

Research Reactor Safety
Of the research reactors currently operating
around the world, more than 40% are over 30
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years old. This has raised some concern and
recently particular emphasis was given to the
management of research reactor ageing. At
an international seminar hosted by Germany in
May in Hamburg, information was presented
on in-service inspection techniques and meth-
ods for preventing or mitigating ageing effects,
as well as on ageing phenomena in reactor
components and materials. Questions of age-
ing related safety reviews and regulatory
involvement were also addressed. While the
general conclusion was that good progress has
been made over recent years in the manage-
ment of ageing, the methods and approaches
used could be improved to ensure safety and
efficiency. A CRP was started in 1995 on non-
destructive testing techniques, in-service
inspection and the detection of ageing
indicators.

Missions to assess safety at research reactors —
Integrated Safety Assessments of Research
Reactors (INSARR) — visited Bangladesh and
Viet Nam. Since the inception of these services
in 1972, a total of 123 missions have been con-
ducted at operating research reactors in
37 Member States. An analysis of all the findings
from these missions, including good safety
practices and practices that required improve-
ment, was initiated. Within the framework of
technical co-operation activities, assistance
was provided to Ghana and Egypt in the
licensing review of the safety of new research
reactor projects.

Nuclear Safety
Assessment Practices

As a result of the complexity and multidiscipli-
nary character of a probabilistic safety assess-
ment (PSA), and because PSA has reached the
point where it affects decisions on nuclear
power plant design, regulation and licensing,
there is international consensus that an inten-
sive peer review by independent and experi-
enced PSA practitioners should be an integral
part of any such programme. Since the estab-
lishment in 1988 of the International Peer
Review Service (IPERS) to make international
expertise available for reviewing PSAs,
35 review missions have been carried out, In
1995, IPERS missions visited three nuclear power
plants: Temelin in the Czech Republic,
Bohunice in Slovakia and Cernavoda in
Romania.

A review of the findings of past IPERS missions
was completed during 1995. The most critical
issues concern difficulties in acquiring, applying
or adopting present PSA methodologies and



techniques, and specific areas which need fur-
ther investigation, such as the use of
component data, the treatment of shared
equipment and physical interaction depen-
dencies and accident sequence quantifica-
tion. IPERS can have a major influence on the
quality of a PSA, thereby strengthening the
credibility of the PSA in making safety related
plant enhancements. On the basis of the prac-
tical experience acquired over five years, the
IPERS guidelines were revised, with greater
attention being given, in particular, to human
reliability analyses.

Safety Approaches to
Future Nuclear Power
Plants

A technical document on the development of
safety principles for the design of future nuclear
power plants was completed, The principles
are modelled according to information provid-
ed in the publications INSAG-3 and INSAG-5.
For future plants, explicit consideration of
severe accidents and minimization of the off-
site effects of severe accidents in design are
stressed. The broad international response to
this document revealed that the information
serves as an impetus for international
harmonization of explicit safety objectives and
principles for future nuclear power plants.

Safety Reassessment of
Nuclear Power Plants

Activities related to the safety of nuclear
power plants in the countries of eastern Europe
and the former USSR continued. A major mile-
stone was the final identification of safety issues
for WWER-440/213, WWER-1000/320 and the
third generation RBMKs, and publication of the
findings. These reports present a consolidated
list of deficiencies (safety issues) ranked
according to their significance, and contain
corrective measures to improve safety. The
judgement of safety significance is based on
an evaluation of the potential degradation of
defence in depth. Plant specific operational
safety issues were identified without ranking. A
series of topical meetings was organized to
review the status of unresolved generic safety
issues.

For WWER-440/213 plants, the most important
improvements relate to the physical separation
of systems important to safety, in-service

inspection and diagnostic systems and verifi-
cation of the design of bubbler condenser
containment. For WWER-1000/320 plants, the
issues relate to steam generator integrity, the
reliability of control rod insertion, and the
integrity of the reactor coolant pressure
boundary. A problem common to all WWER
nuclear power plants is inadequate fire protec-
tion and fire fighting capability. Reviews of
safety improvement programmes were orga-
nized at Kozloduy Units 5-6 (WWER-1000),
Rovno Unit 4 (WWER-1000) and Dukovany
(WWER-440/213).

For RBMK plants, the most relevant issues are:
the safety culture as an underlying basis for
operation; void reactivity associated with the
loss of coolant from the channels of the control
and protection system; independent and
diverse reactor shutdown; demonstration of
the applicability of the leak before break con-
cept; volume and procedures for in-service
inspection; and fire safety. In the identification
and ranking of the RBMK issues, the results of an
international project to investigate the safety
of design solutions and the operation of
nuclear power plants with RBMK reactors, fund-
ed by the EC and partially completed in early
1995, were taken into account.

Communication with the
Public

The International Nuclear Event Scale (INES) is a
means for promptly and consistently communi-
cating to the public the safety significance of
events at nuclear power plants. It is also
intended to facilitate common understanding
of events by putting them into a proper per-
spective. Armenia, Croatia, Iceland and
Kazakhstan joined the INES information system
in 1995, so that 58 countries are now formally
participating.

At their annual review of the system's opera-
tion, national officers of participating countries
recommended the formal adoption of the INES
scale for facilities other than nuclear reactors,
and the preparation of information material,
such as videos, to explain the scale to the
general public. In 1995, a total of 62 events
were communicated through the INES informa-
tion system, of which 56 occurred in nuclear
power plants and 6 in other facilities. None
were at level 3 or higher. Efforts continued to
simplify the INES rating procedure for events
involving degradation of defence in depth.

Top: Simulator training
improves control room
performance.
Credit INPO

Middle: Operational
safety in nuclear power
plants is the focus of IAEA
efforts in many Member
States,
Credit: Mitsubishi Heavy
Industries Ltd.

Bottom: A severe
accident simulation
trainer has been
developed for Russian-
designed WWER-440/213
power plants under an
IAEA regional project.
Credit: Rodolfo
Quevenco/IAEA
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SAFEGUARDS

Safeguards operations

Regular Budget expenditure: $87 556 631
Expenditure by subprogramme

Extrabudgetary programme resources utilized
(not included in chart): $12 621 340

Note: An amount of $5 859 479 for
implementation of United Nations

Security Council Resolution
687 on Iraq is not

included in the
extrabudgetary

figure

Safeguards support and development
Safeguards management

Safeguards Statement
In fulfilling the safeguards obligations of the
Agency in 1995, the Secretariat did not find
any indication that nuclear material which has
been placed under safeguards was diverted
for any military purpose or for purposes
unknown, or that safeguarded facilities, equip-
ment or non-nuclear material were misused. All
the information available to the Agency sup-
ports the conclusion that the nuclear material
and other items which were declared and
placed under Agency safeguards remained in
peaceful nuclear activities or were otherwise
adequately accounted for.

The Agency is still unable to verify the correct-
ness and completeness of the initial declara-
tion of nuclear material made by the DPRK and
is therefore still unable to conclude that there
has been no diversion of nuclear material in
the DPRK. The safeguards agreement between
the DPRK and the Agency remains in force,
and the Agency is continuing to implement
safeguards measures in the DPRK under this
agreement including the monitoring of the
"freeze" on the DPRK's graphite-moderated
reactors and related facilities, as requested by

the United Nations Security Council and as
foreseen in the "Agreed Framework" of
October 1994 between the DPRK and the USA.
The Agency has been endeavouring to
strengthen its capability for detecting unde-
clared nuclear material, facilities and activities.
A number of measures designed to strengthen
that capability have been implemented while
others are either in the process of being imple-
mented or are under development.

As of 31 December 1995, 207 safeguards
agreements were in force with 125 States (and
with Taiwan, China), compared with 200
agreements with 119 States (and with Taiwan,
China) at the end of 1994.

Safeguards agreements pursuant to the Treaty
on the Non-Proliferation of Nuclear Weapons
(NPT) entered into force with Croatia in
January, Myanmar in April, Zimbabwe in June
and Belarus and Kazakhstan in August. A safe-
guards agreement pursuant to NPT and the
Treaty of Tlatelolco entered into force with
Bolivia in February. A safeguards agreement
with Chile pursuant to the Treaty of Tlatelolco
entered into force in April. A sui generis com-
prehensive safeguards agreement with Ukraine
entered into force in January.

Sweden acceded to the safeguards agree-
ment between the non-nuclear-weapon
States of EURATOM, EURATOM and the Agency
on 1 June, and Finland did so on 1 October.

The Government of Cuba informed the
Agency that it had decided to terminate the
construction of the research reactor which was
to be supplied by the former USSR.

Consequently, the Agency's Board of
Governors took note that the unilateral submis-
sion agreement with Cuba had terminated.

The Board of Governors approved a draft safe-
guards agreement with Barbados pursuant to
NPT and the Treaty of Tlatelolco, and with
Moldova and Ukraine pursuant to NPT. None of
these agreements had entered into force at
the end of 1995.

As of 31 December 1995, safeguards agree-
ments were In force with 108 States pursuant to
NPT. For 67 non-nuclear-weapon States party
to NPT there is no safeguards agreement in
force. As far as the Agency is aware, six of
these States have significant nuclear activities.
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Out of these six, safeguards were being
applied in four (Argentina, Chile, Colombia
and Ukraine) pursuant to other comprehensive
safeguards agreements, in one State pursuant
to INFCIRC/66/Rev.2-type safeguards agree-
ments (Algeria) and preparatory work for the
application of safeguards is under way in the
sixth State (Georgia).

NPT safeguards agreements are in force with
all 11 signatories of the South Pacific Nuclear
Free Zone Treaty (Rarotonga Treaty); safe-
guards were applied in one of these States
(Australia) pursuant to such an agreement.

Twenty-two of the 30 States party to the Treaty
of Tlatelolco have concluded safeguards
agreements with the Agency pursuant to that
Treaty and at the end of 1995 safeguards
agreements pursuant to the Treaty of Tlatelolco
were in force with 19 States. Safeguards agree-
ments pursuant to Additional Protocol I of the
Treaty of Tlatelolco are in force with two States
(Netherlands and the USA) with territories in the
zone of application of the Treaty, and a similar
agreement with a third such State (United
Kingdom) has been approved by the Board of
Governors, but has not yet entered into force.
In June 1995, with a view to the early entry into
force of safeguards agreements pursuant to
NPT and the Treaty of Tlatelolco, the Board of
Governors authorized the Secretariat to con-
firm, through an exchange of letters with the
relevant States in the Latin America and
Caribbean region, that:

o Comprehensive safeguards agreements
concluded pursuant to the NPT satisfy the
requirement under Article 13 of the Treaty
of Tlatelolco for Contracting Parties to
conclude safeguards agreements with
the Agency;

o Comprehensive safeguards agreements
concluded pursuant to the Treaty of
Tlatelolco alone satisfy the requirement
under Article lll.l of the NPT for non-
nuclear-weapon States to conclude safe-
guards agreements with the Agency;

o The quadripartite safeguards agreement
between Argentina, Brazil, the ABACC
and the Agency satisfies the requirement
of a State Party under either the Treaty of
Tlatelolco or the NPT to conclude a com-
prehensive safeguards agreement.

At the request of the United Nations Security
Council, the Agency has maintained a contin-
uous inspector presence in the Nyongbyon
area in the DPRK since May 1994. At the
request of the Security Council, and as author-
ized by the Board of Governors, the Agency
has since November 1994 monitored the freeze

on the DPRK's graphite moderated reactors
and related facilities as provided for in the
"Agreed Framework" between the USA and
the DPRK of 21 October 1994. The DPRK has
enabled the Agency to implement specific
safeguards measures and the safeguards
activities, but has declined to accept other
activities, such as the monitoring of nuclear

liquid wastes at the reprocessing plant
(Radiochemical Laboratory) and measure-
ments of the plutonium content of spent fuel at
the 5 MW(e) Experimental Nuclear Power Plant
reactor. In addition to the safeguards activities
carried out at facilities subject to the freeze
(the Radiochemical Laboratory, Nuclear Fuel
Rod Fabrication Plant, 5 MW(e) reactor,
50 MW(e) Nuclear Power Plant and the
Taechon Nuclear Power Plant which is present-
ly under construction), the Agency conducted
inspections in 1995 at DPRK facilities not cov-
ered by the freeze (IRT Research Reactor,
Critical Assembly, Nuclear Fuel Rod Storage
and Sub-Critical Assembly). Other issues remain
open.

The Agency's safeguards obligations in Iraq
continued to be subsumed under the man-
date assigned to the Agency by resolutions of
the United Nations Security Council. Since
August 1994, the Agency has maintained a
continuous presence in Iraq to carry out moni-
toring and verification inspections to confirm
that country's compliance with the relevant
Security Council resolutions. In addition, the
Agency conducted two inspections in 1995 to
clarify specific matters relating to Iraq's past
nuclear weapons programme.
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In August 1995, the Agency received addition-
al information on Iraq's former nuclear
weapons programme in the form of new state-
ments and numerous documents and materi-
als transmitted to the Agency and the United
Nations Special Commission by Iraq following
the departure to Jordan of Lieutenant General
Hussein Kamel, the former Iraqi Minister of
Industry and Military Industrialization,
According to this additional information, a
crash programme to produce a nuclear
weapon had been launched shortly after
Iraq's invasion of Kuwait (on 2 August 1990). This
programme foresaw the extraction of the high
enriched uranium (HEU) contained in the safe-
guarded research reactor fuel stored at the
Iraqi nuclear research centre in Tuwaitha and
its transformation into weapons-usable HEU
metal. On 17 January 1991, the programme
was effectively brought to a halt by the dam-
age inflicted on Tuwaitha by air raids, which
destroyed the building where the uranium
extraction was planned before any processing
of the fuel could occur. By this time, however,
the chemical equipment needed to extract
the uranium had been manufactured, installed
and commissioned in a hot cell facility at
Tuwaitha. The additional information is being
examined for any new data which might
affect the Agency's former assessment that
Iraq's practical capability to manufacture
nuclear weapons had been destroyed,
removed or rendered harmless.

Safeguards Operations
During 1995, work on the verification of the
nuclear material specified in the initial report
pursuant to the safeguards agreement
between Argentina, Brazil, the ABACC and the
Agency and verification of facility design infor-
mation was largely completed. This included
verification activities at a gaseous diffusion
enrichment facility in one of these States. Major
installations in both States were also visited to
verify the completeness and correctness of the
initial report,

Following the entry into force of the compre-
hensive safeguards agreement with Chile pur-
suant to the Treaty of Tlatelolco, activities for
the verificafion of the initial report provided
pursuant to this agreement were carried out.

Considerable safeguards work was carried out
in the newly independent states (NIS) of the
former USSR, in particular:

> Initial inventory verifications pursuant to
the sui generis safeguards agreement
with Ukraine started in April.

3 Verification of the initial inventory began
pursuant to the NPT safeguards agree-
ment with Belarus.

:> Initial inventory verifications were under-
taken pursuant to the NPT safeguards
agreement with Kazakhstan. Special
equipment for monitoring transfers of
breeder fuel from the reactor, as well
as surveillance systems, were put into
operation.

Verification activities in
1995

1993 1994 1995

Inspections performed 2 042 2 349 2 285

Person-days of inspection 8 153 V 152 10 167

Seals applied to nuclear 20 755 21746 23 877

material or safeguards

equipment detached

and subsequently verified

(including seals applied jointly

with a group of States)

Optical surveillance films 2 847 2 408 2 638

reviewed

Video tapes reviewed 3 072 2 937 3 807

Inspection samples analysed 1211 1590 1246

Analytical results reported 3 000 2 579 2 559

Development of a safeguards system for the
CANDU 600 nuclear power complex in
Romania proceeded according to schedule
for Unit 1. The initial core loading was verified
by the Agency. The reactor underwent hot
performance tests in the last part of 1995, and
the fuel handling systems were commissioned.

Some progress was made in the negotiation of
Subsidiary Arrangements, one new and six
revised General Parts of Subsidiary
Arrangements (one new and five revised in
1994) and 16 facility attachments (7 new and 9
revised) (29 in 1994) entered into force.

A safeguards project between the Agency,
China and the Russian Federation was agreed
in September. The objective is to establish a
basis for applying effective and efficient safe-
guards at the enrichment plant presently under
construction at Han Zhong in China.

52



As a result of the decision announced by the
President of the USA in September 1993 to
submit to Agency safeguards excess nuclear
material released from the US military pro-
gramme, the Agency carried out monthly
interim inspections at one site containing HEU
and at one site containing plutonium.
Safeguards activities in the USA increased
considerably in 1995 as additional nuclear
material was placed under safeguards. The ini-
tial verification was carried out on the newly
received plutonium at one site in August. In
April, a new storage facility was added by the
USA to the eligible list and subsequently
selected by the Agency for the implementa-
tion of safeguards. The verification of the initial
inventory of plutonium at this site began in
early December. Further, following the
President's decision on 1 March 1995 to
permanently withdraw 200 tonnes of fissile
material from the US nuclear stockpile, consul-
tations were held to discuss the implementa-
tion of Agency safeguards on the material
concerned.

Safeguards Support and
Development
The Director General reported to the Board of
Governors in March on proposed measures for
strengthening the present safeguards system
("Programme 93+2"). The report discussed the
interrelationship of the various measures and
how their synergistic effect would increase the
level of assurance that could be attained.
Each measure was described in detail in terms
of its cost or effort, technical and legal aspects
(whether the Secretariat would implement the
measures on the basis of existing legal authori-
ty or whether complementary authority would
be sought), The Board endorsed the general
direction of Programme 93+2 and reiterated its
support for a safeguards system designed to
provide credible assurance of the non-diver-
sion of nuclear material from declared activi-
ties and of the absence of any undeclared
nuclear activities. This support was also reflect-
ed in the strong endorsement in April at the NPT
Review and Extension Conference of the work
of the Agency to strengthen further the effec-
tiveness of safeguards.

As requested by the Board of Governors at its
March meeting, the Secretariat submitted for
the Board's consideration in June a compre-
hensive set of measures to strengthen and
enhance the effectiveness of safeguards in
two parts. Part 1 consisted of those measures
which could, in the Secretariat's view, be
implemented under existing legal authority

and which it would be practical and useful to
implement at an early date. Part 2 consisted of mmmmm
those measures which the Secretariat pro-
posed for implementation on the basis of com-
plementary authority. The Board accepted the
Director General's plan to implement at an
early date the measures described in Part 1.
The General Conference endorsed the actions
taken by the Board in March and June.

Following the meeting of the Board in June, a
detailed implementation plan was developed,
This provided the basis for a letter sent in
November to States party to comprehensive
safeguards agreements describing the actions
the Secretariat had identified as being neces-
sary to proceed further. The letter indicated
that the Secretariat would undertake imple-
mentation of Part 1 measures, starting in 1996,
as broadly and extensively as possible, subject
to operational and budgetary constraints.
Some measures are currently being imple-
mented.

A draft discussion paper containing additional
details on the Part 2 measures to be imple-
mented under complementary authority was
discussed by the Board of Governors during its
meeting in December. The paper contained a
draft protocol to comprehensive safeguards
agreements that the Secretariat is proposing as
the means by which States can provide the
Agency with the authority to implement the
Part 2 measures. The Secretariat was asked to
consider all the comments made by Member
States when finalizing and fine-tuning its pro-
posals for Part 2 of Programme 93+2 for Board
action.
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IAEA Safeguards inspec-
tors changing seals at the
ON nuclear power plant,
Japan. Almost 24,000 seals
were applied to nuclear
material and safeguards
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The Safeguards Analytical Laboratory (SAL)
and the Network of Analytical Laboratories
(NWAL) performed 1752 measurements for cal-
ibration and quality control on non-destructive
analysis (NDA) techniques, for certification of
secondary reference samples, for mainte-
nance and improvement of off-site destructive
analysis (DA) and for testing procedures for on-
site DA. In addition, 2931 measurements were
performed by SAL and the NWAL for the rou-
tine quality control of the analysis of inspection
samples. SAL also assisted in the measurement
of samples taken in Iraq during inspections car-
ried out pursuant to United Nations Security
Council resolutions. A total of 70 analytical
results were reported by SAL on environmental
type samples taken during routine or ad hoc
inspections as well as field trials under
Programme 93+2. The median times required
to complete verification by off-site DA were 52
days for uranium, 59 days for plutonium and 59
days for spent fuel samples.

The construction of a clean laboratory for safe-
guards analytical work was completed.
Procedures for measuring environmental sam-
ples in the laboratory were developed and
tested. The primary isotopic mixes required for
the preparation of reference materials for per-
formance evaluation of the clean laboratory
and of network laboratories were also com-
pleted. Samples of these reference materials
were distributed to selected laboratories.

As part of Programme 93+2, environmental
sampling field trials were conducted. In support
of the decision to proceed with the implemen-
tation of measures contained in Part 1 of
Programme 93+2, guidelines were developed
for the planning, collection and analysis of
swipe samples at enrichment plants and hot
cell facilities. A review was carried out in
December of the experience gained in the
course of the field trials and there was discus-
sion of the establishment of an effective and
efficient analytical services network.

At its meeting in February 1993, the Board of
Governors endorsed the establishment of a
reporting scheme for nuclear material and
specified equipment and non-nuclear material
as a means of strengthening the Agency's
safeguards system. The Board further expressed
the hope that subscription to the scheme,
which will be voluntary in nature, would
become universal. Information received by the
reporting scheme is used on a routine basis as
part of the more systematic analysis by the
Agency of information about nuclear activities.
To date, 52 Governments and the European
Union have indicated that they intend to par-
ticipate in the reporting scheme, with 35 of
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these States and the European Union having
already submitted information.

Activities in 1995 in the New Partnership
Approach (NPA) with EURATOM included a
review of Agency and EURATOM equipment
needs for 1995 and 1996 encompassing the
replacement of obsolete equipment and
verification needs at new facilities. Common
training courses for Agency and EURATOM
inspectors were organized. The sharing of
analytical capabilities using a mobile mass
spectrometer for inspections at low enriched
uranium (LEU) fuel fabrication and enrichment
plants was initiated, thus reducing the cost of
transporting and analysing samples at each
organization's analytical laboratory.

As part of the development of Programme
93+2, and with the co-operation of a Member
State, a six month field trial was initiated to
demonstrate a remote monitoring system at a
storage vault for MOX fuel. The system includes
self-contained digital video cameras, and fea-
tures the authentication and encryption of the
surveillance data, as well as remotely verifiable
seals. Sophisticated power monitoring and
control, front end scene change detection
and backup scene and data storage are inte-
gral parts of the digital camera. Surveillance
images and data are transmitted to the
Agency by means of low cost, ultra-small aper-
ture satellite communications. Inspector review
is carried out using a computer based review
station. The results of the field trial will be evalu-
ated as part of an overall study of remote mon-
itoring systems.

Actions to improve the performance of modu-
lar integrated video surveillance systems were
implemented, including: modifications for
increased immunity to mains power anomalies
and electromagnetic interference; training for
inspectors in troubleshooting, problem diagno-
sis and corrective actions; improvements to
facility power sources; improvements in the
availability and distribution of spare compo-
nents; and improvements in performance
monitoring. As a result, the mean time
between failure of these systems improved
from 30 months in 1994 to 50 months in 1995.

The extrabudgetary Member State support
programmes continued to provide major con-
tributions to the research and development
and safeguards implementation support activi-
ties. Some 250 projects addressing safeguards
needs identified by the Agency were under
way, and about 60, were completed. During
the year, bilateral meetings were held to
review the status and activities of all the
programmes.



SECURITY OF
MATERIAL

This is a new programme which was estab-
lished in 1995 with the aim of ensuring the secu-
rity of nuclear material and other radioactive
sources. With support from Member States, the
Secretariat established an illicit trafficking
database designed to provide a reliable
source of information to States and the public
on all incidents where illegal movement of
such materials has been reported. At the end
of 1995, 163 incidents were contained in the
database.

In May, the Agency held a meeting of repre-
sentatives from 16 countries to consider the
provision to the Agency of information from
governments on illicit trafficking and Agency
reports to governments. States were invited to
indicate their interest in participating in a pro-

gramme on information sharing and, by the
end of 1995, 25 had responded positively.

In June, the Agency convened a Technical
Committee meeting in Vienna to consider
actions to be taken to combat the illicit
movement of materials. The meeting included
representatives from 20 Member States plus
EUROPOL and the World Customs Organ-
ization. Recommendations were made to the
Agency related to information sharing, co-
ordination of activities, detection of materials
at borders, utilization of the Agency's illicit
trafficking database and notification of
incidents.

Another meeting, in Vienna in September,
of international organizations (the United
Nations, INTERPOL, World Customs Organization,
EURATOM, EUROPOL, IMO and ICAO) exam-
ined the cross-border movement of radioac-
tive materials, including nuclear materials. In
1995, the Agency convened three meetings to
address various aspects of guidance needed
by States in strengthening their programmes
concerned with the illicit movement of radio-
active sources.

Important progress was
made in ensuring the
security of nuclear materi-
als during IAEA-sponsored
meetings in 1995,
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DIRECTION
_AND SUPPORT.

Regular Budget expenditure: $93 590 272
Expenditure by subprogramme

Extrabudgetary programme resources
utilized (not included in chart):

$2 746 954
(this includes a sum of

$1 297 215 for
AGRIS)

General management
and Secretariat of the
Policy-making Organs

Administration

Technical co-operation servicing and co-ordination

General services

Specialized service activities

Support services

Administration
Personnel

The Director General approved an action plan
designed to improve the status and represen-
tation of women in the Secretariat. A state-
ment was delivered at the United Nations
Fourth World Conference on Women, held in
Beijing, outlining the Agency's commitment to
the advancement of women. The percentage
of women at the end of 1995 among the
Professional staff was 17%. Developing coun-
tries provided 32.1% of the staff subject to geo-
graphical distribution.

A comprehensive programme was implemen-
ted under which approximately 600 staff mem-
bers received training to improve their job
related skills, with particular emphasis on com-
munication and managerial skills. Four Junior
Professional Officers from developing countries
received on-the-job training in administrative
and scientific/technical areas in the
Secretariat designed to enable them to apply
for regular positions or use the experience
gained in their home countries.
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Studies were initiated on the costing and effec-
tive use of human resources in the Secretariat.
Some of the studies provided a basis for deter-
mining the human resources requirements for
the 1997-1998 budget proposals. Others will
focus on the impact of office automation and
the use of temporary assistance.

Legal

The Standing Committee on Liability for
Nuclear Damage continued its examination of
the revision of the Vienna Convention and
elaboration of an instrument for supplementary
funding. The Committee adopted, with the
exception of liability amounts, and reservations
to some provisions, a full set of draft texts for an
amending protocol to the Vienna Convention.
The draft amendments cover important areas
where a need for improvement was recog-
nized, such as: the geographical scope of the
convention; its application to military installa-
tions; the concept of nuclear damage;
increase of operator liability and provision for
an Installation State tier; and extended time
limits for the submission of claims.

On the question of supplementary funding, two
basic approaches were under consideration.
One provides for a convention that will oper-
ate within the legal framework of the Vienna
and Paris Conventions and cover both trans-
boundary and domestic nuclear damage. The
other approach envisages a free standing
convention which is open to adherence irre-
spective of participation in the Vienna or Paris
Conventions and is dedicated to transbound-
ary nuclear damage only. As there was no
consensus on either approach, efforts were
made to reconcile them into a single draft,
Thus, there would be a free standing instrument
whose system is supplementary to national leg-
islation that (a) implements the Vienna or Paris
Conventions, or (b) would be consistent with
the requirements set out in an annex to the
draft convention which restate the major liabil-
ity norms of the two conventions. A single
supplementary fund would cover domestic
and transboundary damage on the basis of a
specified ratio. Contributions by States parties
to the fund would be based on a formula
which takes into account their nuclear capac-
ity and their rate of assessment to the United
Nations regular budget. The position of non-
nuclear States was also taken into account. A



convergence of views appeared to be possi-
ble on the form and many provisions of the
new draft. Also, in informal consultations, ele-
ments of the structure of the supplementary
fund were identified as a basis for further work.

On the basis of the progress made, the
Standing Committee at its 13th session con-
cluded that it seemed feasible to prepare texts
for the amending protocol to the Vienna
Convention, as well as a convention on sup-
plementary funding to be submitted at a diplo-
matic conference. The goal of the Committee
was to complete its preparatory work before
the end of 1996.

Technical Co-operation
Servicing and
Co-ordination
Efforts in the technical co-operation area were
focused on consolidating recent experience
and initiatives to strengthen the efficiency and
effectiveness of the programme. Five key
activities now provide a more strategic orien-
tation to co-operation with Member States:

o Model projects
o Country planning frameworks
o Sectoral planning
o Expanded co-ordination with other multi-

lateral and bilateral organizations
o Streamlining of management practices

and procedures.

These initiatives resulted from discussions in the
Board of Governors and as an outcome of the
Policy Review Seminar in September 1994. A
new and unifying goal was for the Agency to
establish a 'partnership in development' with
Member States. This goal has required a signifi-
cant emphasis on planning and assessment,
which dominated technical co-operation
activities during the year.

Over the last two years, the Agency has
gained valuable experience in transferring the
benefits of nuclear technologies to end users
through "model' projects. The implementation
of 11 new projects of this type began in 1995,
bringing the total numbe/ to 23. One lesson
learned is the need to identify clear objectives
and develop verifiable indicators of project
performance. Such indicators have now been
established for each model project and pro-
ject objectives have been reviewed. The intro-
duction of performance indicators in most
technical co-operation projects proposed for
the 1997-1998 programme is an important step
toward a systematic evaluation methodology.

and a clear example of how model projects
have already influenced overall project
design.

Project management was the focus of atten-
tion in 1995 as a new approach for the model
projects on upgrading radiation protection
and waste safety infrastructure was estab-
lished. A review of the status of these two
model projects indicated that a more effective
system of accountability and responsibility
would be necessary to help Member States
achieve the minimum requirements of the
Agency's Basic Safety Standards by the end of
the century. Two new management elements
were singled out as being essential to making

the new system function effectively: a clearly
identifiable focal point for the entire effort and
a firm commitment to time limited objectives.

The year provided an opportunity to institute a
major change in programming that will ensure
that the Agency's technical co-operation
activities are linked directly to a country's sec-
toral or national development objectives.
Twenty-seven Country Programme Frameworks
(CPFs) were initiated. The strategic importance
of the CPF is that it forms an agreement
between the Agency and governments to
concentrate technical co-operation activities
on a few priority areas that can produce signif-
icant national impacts. The CPF mechanism
focuses on identifying key activities or the
opportunities for model projects that would
form the centrepiece for national efforts to uti-
lize nuclear technologies.

Efforts were increased to systematically plan
technical activities. The concept of thematic
or sectoral planning is being elaborated in
radioimmunoassay activities, which have
achieved significant results in most of the coun-
tries evaluated in 1995 owing to well defined
objectives, sound design and effective integra-
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tion of components, such as training, experts
and equipment, Work also began on identify-
ing capabilities in Member States for certain
nuclear techniques, such as nuclear instrumen-
tation. This effort is tied to both the CPF process
and resource mobilization efforts. The feasibility
of a specific technique, along with the capac-
ity of a particular country to use the technolo-
gy, are important benchmarks for planning
technical co-operation activities with Member
States.

An important development during the year
was the effort to develop regional approaches
that apply model project criteria and objec-
tives. This task was aided by the results of an
external report on possible future directions for
regional programming which was released in
December 1995. Several proposals emphasiz-
ing 'bottom up' solutions and technical
co-operation among developing countries for
animal disease and insect and pest control,
animal production and isotope hydrology are
being reviewed and assessed against model
project criteria for the 1997-1998 technical co-
operation programme. One project in rinder-
pest eradication would consolidate the various
national and regional initiatives under a single
global project to improve co-ordination and
effectiveness.

In connection with the issue of predictable and
assured financing for technical co-operation
activities, and as a result of concern over the
lack of growth of resources available to
finance the increasing demand for these
activities, the Board of Governors encouraged
the Agency to undertake a more structured
approach to the mobilization of additional
resources. It was suggested, in particular, that
non-traditional sources, such as the bilateral
development organizations and multilateral
financial institutions, could be approached.
Experience in 1995 with model projects showed
that supplemental financing can be obtained
if projects are of sufficiently high quality, and if
beneficiary countries are also prepared to take
action to gain funding. With these lessons in
mind, closer links were promoted between the

IAEA publications, press
releases, speeches and

other information are
available globally on the

Internet. Credit:
Petr Pavlicek/IAEA.

programme and project objectives of the
Agency and those of bilateral development
organizations.

Increased emphasis on project completion
resulted in over 300 closures, bringing the total
for the last two years to almost 600 projects —
a significant reduction in routine work for pro-
ject and technical officers. Communications
and the flow of information were also
enhanced by access to the Internet service.

Operationally, new records were established in
1995 for financial implementation and perfor-
mance. For the second year, the amount of
unobligated resources carried forward
between years was significantly reduced — by
some 35% — as a result of a high implementa-
tion rate of 75%. The policy of maintaining a
higher level of programme commitments than
of resources ('overprogramming') was largely
responsible for the overall increase in imple-
mentation, but the higher rate for model
projects (84.3%) reflects the greater "imple-
mentability' of projects that are more realisti-
cally planned and budgeted, as well as the
impact of strengthened project management
and procedural streamlining. In every area of
project implementation, delivery was higher
than in previous years.

Specialized Service
Activities
Public Information

Public information efforts in 1995 were marked
by an initiative on the role of Agency safe-
guards in the context of the NPT Review and
Extension Conference. A new film entitled
International Safeguards was produced (in
addition to printed material) and shown at the
Conference in New York. Other film related
projects included a lead role in producing a
film for visitors to the Vienna International
Centre, the shooting of sequences for a new
Agency corporate video and market research
on the feasibility of providing short video
features on Agency related topics to television
outlets.

The Agency embarked on a major new initia-
tive to meet electronic information needs
through the Internet, where a range of user
friendly services were developed and offered
on the Agency's World Atom Web site.

The series of Public Information Seminars con-
tinued, with events in Brazil, Cuba, Japan,
South Africa and Viet Nam.
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International Nuclear Information
System

Armenia, Estonia, Kazakhstan, Myanmar,
Tunisia and Uzbekistan joined the International
Nuclear Information System (INIS) during 1995.
The number of participating Member States
thereby rose to 94 (together with 17 inter-
national organizations). A total of 79 021
records of published literature were added to
the database and announced in the abstract-
ing journal Atomindex, bringing the total num-
ber of records stored to 1 856 206. A new ver-
sion of the FIBRE software was put into use for
the preparation of input for the database.

The INIS Clearinghouse microfilmed the full text
of 4455 non-conventional literature documents
(such as reports, conference proceedings, dis-
sertations and laws) containing 15 652 cited
references (367 575 pages). By the end of 1995,
the collection of non-conventional literature
on microfiche was approximately 305 000
documents.

The Clearinghouse also completed a pilot
imaging project to demonstrate the feasibility
of electronic storage of non-conventional liter-
ature on CD-ROM. During the study, the
Clearinghouse produced six CD-ROMs con-
taining 51 416 pages of non-conventional liter-
ature and related bibliographic data, and
retrieval software.

The 23rd Consultative Meeting of INIS Liaison
Officers was held in Vienna in May. The officers
made recommendations on: partnerships with
primary and secondary publishers designed to
obtain bibliographic records more cost
effectively; the phasing out of the printed
Atomindex; delivery of the full text of non-
conventional literature in electronic form;
improvements in the timeliness of the data-
base; and the production of the INIS database
on CD-ROM.

In May, INIS celebrated its 25th anniversary,
recalling the key role that it has played in pro-
viding access to nuclear information to support
activities worldwide.

Support Services
Library

Work at the Vienna International Centre Library
on the second phase of installation of VICLION,
the integrated library automation system, was
completed with the installation and startup of
the acquisitions and serials control modules.
This concluded the process, begun three years

ago, of moving the Library's files from the
mainframe system to a distributed, networked
system.

Data Processing

In 1995, central computer services completed
a four year effort to implement a standard
technology architecture to support the
Agency's decentralized computer environ-
ment. Over 1400 PCs have been converted
since 1991 to a standard Agency-wide hard-
ware and software configuration. The speed
capability of most of the Agency's local area
networks (LANs) was upgraded from 4 to
16 Mbits per second and a new, advanced
technology operating system, Windows NT,
was installed on most of the LAN server
computers to provide improved services and
more powerful capabilities.

The Agency's initial Internet information service
technology was expanded and a more secure
computing environment for the Agency's ser-
vices was provided. Standards and guidelines
for World Wide Web developers were released
and a sample database for official records of
the Board of Governors was created.

A six month pilot project was carried out with
the purpose of evaluating the technical, eco-
nomic and organizational aspects of
enhanced electronic communication of infor-
mation and documentation between the
Agency and Member States.

CD-ROM production systems and services were
initiated in support of the Advanced Incident
Reporting System (AIRS) and the activities of
the United Nations Security Council 687 Action
Team for Iraq.

Publishing and Printing

Over 170 books, reports, journal issues or book-
lets were published in English during 1995. In
addition, there were 11 publications in French,
8 in Russian and 6 in Spanish. Of particular note
were:

o International Basic Safety Standards for
Protection against Ionizing Radiation and
for the Safety of Radiation Sources

o Nuclear Techniques in Soil-Plant Studies
for Sustainable Agriculture and Environ-
mental Preservation

o Energy from Inertial Fusion
o The IAEA Yearbook 1995

During the year, facilities for direct electronic
transfer of material to digital printing were
established and put into operation.
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SUMMARY AGENCY BUDGETARY
AND STAFFING DATA

Budget
For 1995, the General Conference appropriat-
ed an amount of about $212 million for the
Agency's Regular Budget on the basis of an
exchange rate of 12.70 Austrian Schillings to
one United States dollar, of which $206 million
was related to Agency programmes. The latter
amount was adjusted to $251 million to
account for the average United Nations
exchange rate (10.03 Austrian Schillings to one
US dollar) actually experienced during the
year.

The Regular Budget for 1995, at an exchange
rate of 10.03 Austrian Schillings to one US dollar,
amounted to some $258.5 million, of which
$248 million was to be financed from contri-
butions by Member States on the basis of the
1995 scale of assessment, $7.5 million from
income from reimbursable work for others and
$3 million from other miscellaneous income.

The actual expenditures for the Agency's
Regular Budget in 1995 amounted to some

Technical co-operation
disbursements by

Agency programme
in 1995

Nuclear Power
Nudear fuel cycle

Radioactive waste management
Comparative assessment of nuclear power and "^

other energy sources i

Food and agriculture
Human health

Industry and earth sciences
Physical and chemical sciences

Radiation safety
Safety of nuclear Installations

Safeguards
Direction and support

$253 million, of which $245 million was related
to the Agency's programmes. The unused bud-
get from the Agency's programmes amounted
to $5.8 million, while the total unused budget
was $5.3 million when account was taken of
reimbursable work for others. Expenditures for
programme activities deferred from 1994
amounted to some $10 million from a total of
$13 million related to the Agency's Regular
Budget.

The target for voluntary contributions to the
Technical Co-operation Fund for 1995 was
established at $61.5 million, of which $47.7 mil-
lion was pledged by Member States.

A total of about $57.9 million in extrabudgetary
funds was provided by Member States, the
United Nations, other international organiza-
tions and other sources during 1995, Of this
amount, $14 million was in support of safe-
guards, $9.1 million was for technical co-oper-
ation projects, $2.6 million for projects in food
and agriculture, $3.8 million for nuclear safety
and $5.6 million for implementation of United
Nations Security Council Resolution 687 on Iraq.
An amount of some $17.2 million (supplement-
ed by the Agency's contribution of $1.7 million)
was available for the ICTP, and $1.5 million
(supplemented by the Agency's contribution
of $3.3 million) for IAEA-MEL The remaining
$4.1 million was in support of various other pro-
jects implemented by the Agency.

The sum of $0.75 million was provided in 1995
by Member States for technical co-operation
activities as funds-in-trust. Furthermore, a total
of $1.2 million was administered on behalf of
research institutions and $2.4 million for the
International Thermonuclear Experimental
Reactor (ITER).

Staffing

At the end of 1995, the number of staff
members in the Secretariat was 2295 — 890 in
the Professional and higher categories and
1405 in the General Service category. These
figures represent 1673 regular, 214 temporary
assistance and 308 extrabudgetary staff, as
well as 76 cost free experts and 24 consultants.
Among the 629 staff members in posts subject
to geographical distribution, 90 nationalities
were represented.
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Summary of allocation and utilization of Agency
regular budget resources

Budget

GC(XXXVIII)/5

Programme (at AS 12.70)a

Nuclear Power

Nuclear Fuel Cycle

Radioactive Waste Management

Comparative Assessment of Nuclear

Power and Other Energy Sources

Subtotal

Food and Agriculture

Human Health

Industry and Earth Sciences

Physical and Chemical Sciences

Subtotal

Radiation Safety

Safety of Nuclear Installations

Subtotal

Safeguards Operations

Safeguards Support and Development

Safeguards Management

Planning, Direction, Co-ordination

and Control b

Effectiveness Evaluation

Programme and Resources

Subtotal

General Management and Secretariat
of the Policy-making Organs

Administration

Technical Co-operation Servicing

and Co-ordination

General Services

Specialized Service Activities

Support Services

Subtotal

Total Agency programmes :

° AS: Austrian Schillings.

(1)

5 011 000

2 595 000

6 173 000

2 016 000

15 795 000

10 098 000

5 683 000

3 400 000

8 312 000

27493 000

4 400 000

6 693 000

J 1 093 000

56 033 000

14 104 000

0

(323 000)

998 000

1 287 000

72 422 000

11 933 000

15 683 000

11 795 000

22 184 000

7 937 000

9 182 000

78 714 000

205 517 000

b Included in General Management and Secretariat of the

by programme in 1995

Adjusted

budget

(at AS 10.03)a

(2)

6 084 900

3 122 200

7 495 200

2 433 600

19 135 900

12 154 000

6 826 400

4 088 500

9 718 300

32 787200

5 354 500

8 183 400

13 537 900

68 010 200

17 357 800

0

(399 000)

1 238 000

1 598 000

88 204 000

14 685 000

19 264 000

14 589 000

27 880 000

9 750 000

11 326 000

97494 000

251 159 000

Policy-making Organs.

Total

expenditure

(3)

5 757 427

2 957 904

7 800 346

1 964 351

18 480 028

12 197 167

7 056 738

3 875 955

9 385 568

32 515 428

5 043 077

8 201 441

13 244 518

65 408 860

19 222 724

229 925

(440 239)

1 228 049

1 467 073

87556 631

13 777 781

18 131 941

14 235 748

27 317 013

9 200 701

10 927 088

93 590272

245 386 877

Unused

budget

(2)-(3)

(4)

327 473

164 296

(305 146)

469 249

655 872

(43 167)

(230 338)

212 545

332 732

271 772

311 423

(18 041)

293 382

2 601 340

(1 864 924)

(229 925)

((41 239))

9 951

130 927

647 369

907 219

1 132 059

353 252

562 987

549 299

398 912

3 903 728

5 772 123
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IAEA MEMBER STATES.

AFGHANISTAN
ALBANIA
ALGERIA
ARGENTINA
ARMENIA
AUSTRALIA
AUSTRIA
BANGLADESH
BELARUS
BELGIUM
BOLIVIA
BOSNIA AND

HERZEGOVINA
BRAZIL
BULGARIA
CAMBODIA
CAMEROON
CANADA
CHILE
CHINA
COLOMBIA
COSTA RICA
COTE D'lVOIRE
CROATIA
CUBA
CYPRUS
CZECH REPUBLIC
DENMARK
DOMINICAN REPUBLIC
ECUADOR
EGYPT
EL SALVADOR
ESTONIA
ETHIOPIA
FINLAND
FRANCE
GABON
GEORGIA
GERMANY
GHANA
GREECE
GUATEMALA
HAITI

HOLY SEE
HUNGARY
ICELAND
INDIA
INDONESIA
IRAN, ISLAMIC REPUBLIC OF
IRAQ
IRELAND
ISRAEL
ITALY
JAMAICA
JAPAN
JORDAN
KAZAKHSTAN
KENYA
KOREA, REPUBLIC OF
KUWAIT
LEBANON
LIBERIA
LIBYAN ARAB JAMAHIRIYA
LIECHTENSTEIN
LITHUANIA
LUXEMBOURG
MADAGASCAR
MALAYSIA
MALI
MARSHALL ISLANDS
MAURITIUS
MEXICO
MONACO
MONGOLIA
MOROCCO
MYANMAR
NAMIBIA
NETHERLANDS
NEW ZEALAND
NICARAGUA
NIGER
NIGERIA
NORWAY
PAKISTAN
PANAMA
PARAGUAY

PERU
PHILIPPINES
POLAND
PORTUGAL
QATAR
ROMANIA
RUSSIAN FEDERATION
SAUDI ARABIA
SENEGAL
SIERRA LEONE
SINGAPORE
SLOVAKIA
SLOVENIA
SOUTH AFRICA
SPAIN
SRI LANKA
SUDAN
SWEDEN
SWITZERLAND
SYRIAN ARAB REPUBLIC
THAILAND
THE FORMER YUGOSLAV

REPUBLIC OF MACEDONIA
TUNISIA
TURKEY
UGANDA
UKRAINE
UNITED ARAB EMIRATES
UNITED KINGDOM OF

GREAT BRITAIN AND
NORTHERN IRELAND

UNITED REPUBLIC
OF TANZANIA

UNITED STATES OF AMERICA
URUGUAY
UZBEKISTAN
VENEZUELA
VIET NAM
YEMEN
YUGOSLAVIA
ZAIRE
ZAMBIA
ZIMBABWE

The Agency's Statute was approved on 23 October 1956 by the Conference on the Statute of the IAEA
held at United Nations Headquarters, New York; it entered into force on 29 July 1957. The Headquarters
of the Agency are situated in Vienna. Its principal objective is "to accelerate and enlarge the contri-
bution of atomic energy to peace, health and prosperity throughout the world".
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THE BOARD OF GOVERNORS AND THE
GENERAL CONFERENCE

Bosnia and Herzegovina became a member of
the Agency by depositing an instrument of
acceptance of the Agency's Statute. The
application of Georgia for membership was
approved by the General Conference, but the
instrument of acceptance has not yet been
deposited with the Government of the USA in
accordance with the Agency's Statute. The
application of Moldova was recommended by
the Board of Governors and will be submitted
to the General Conference in 1996.

A new scheduling of Board meetings was
approved in February 1994, This schedule, and
a redistribution of agenda items between the
different sessions so that specific sessions would
focus on particular issues, were successfully put
into operation in 1995.

There were some positive developments in the
discussions in both the Board of Governors and
the General Conference on the revision of
Article VI of the Agency's Statute as a whole.
After many years a formal proposal was sub-
mitted for the consideration of the Board and
the General Conference and, although it was
not approved, it helped to focus the debate.
At the request of the General Conference, the
Board re-established a successor informal
open-ended consultative group on the issue
and this is expected to submit recommenda-
tions to the General Conference in 1996.

Also, following an extensive debate, a decision
was taken to set up an informal open-ended
consultative group to consider the criteria
for designating members to the Board of
Governors.

The General Conference requested the
Director General to study all of the implications
of a proposal which was before it at its 39th ses-
sion relating to the classification of Member
States into the eight area groups specified in
the Statute. The Director General was request-
ed to submit a report on this matter for the
consideration of the Board of Governors,
which will subsequently report to the General
Conference.

The long standing issues of the financing of
technical assistance and of safeguards were
considered in detail. Two separate working
groups established by the Board at the request
of the 1994 General Conference decided, in

Thailand's Ambassador to
the IAEA, H.E. Mr Chuchai
Kasemsarn, served as
President of the 1995
General Conference.
Credit: Petr Pavlicek/IAEA,

view of the interdependent nature of the tasks,
to formulate a compromise. Subsequently, a
package merging the two issues was adopted
by the Board and later by the General
Conference. Since the compromise did not
resolve all related issues, it was agreed that a
further review of the financing of safeguards
would be undertaken before the year 2000,
while other unresolved issues regarding the
financing of technical assistance may be
discussed in the Board in the near future.

Bangladesh signed the
Nuclear Safety
Convention during the
1995 General
Conference. Credit: Petr
Pavlicek/IAEA.
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SECRETARIAL

Director General Hans Blix.
Credit: Stefan Katholitzky.

The International Atomic Energy Agency
(IAEA) serves as the world's central intergov-
ernmental forum for scientific and technical
co-operation in the field of the peaceful use of
nuclear energy. It is an autonomous organiza-
tion, established on 29 July 1959, in accor-
dance with a decision of the UN General
Assembly. It carries out its manadate in close
co-operation with other organizations, both
national and international. There are currently
124 member states. The IAEA headquarters is in
Vienna, Austria,

Article II of the IAEA Statute states that: "The
Agency shall seek to accelerate the contribu-
tion of atomic energy to peace, health and
prosperity throughout the world, It shall ensure,
so far as it is able, that assistance provided by
it or at its request or under its supervision or
control is not used in such a way as to further
any military purpoise."

The next Article describes how the objectives
are to be achieved. The Agency is authorized
to "encourage and assist research on, and

Deputy Director General Bruno Pellaud,
Department of Safeguards-
Credit: Petr Pavlicek/IAEA.

Deputy Director General
David B. Waller,
Department of
Administration.

Credit:
Vadim Mouchkin/IAEA.
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development and practical application of
atomic energy; make provisions ... for the
materials, services, equipment and facilities to
meet the needs of research on, and develop-
ment and practical application of atomic
energy; foster the exchange of scientific and
technical information; encourage and admin-
ister safeguards; and establish and adopt ...
standards of safety for protection of health and
minimization of danger to life and property."

The IAEA Secretariat, headed by the Director
General, is charged with responsibility and
implementing programmes and activities
approved by Member States. Six Deputy
Director Generals are responsible for work in
specific areas. At the beginning of 1996, the
Department of Nuclear Energy and Safety was
split into two separate departments: the
Department of Nuclear Energy; and the
Department of Nuclear Safety. The main pur-
pose of this separation was to centre in one
department all safety related activities in order
to empasize the independence of the safety
function.

Deputy Director General Jihui Qian,
Department of Technical Co-operation,
Credit; Vadim Mouchkin/IAEA.

Deputy Director General
Victor Mourogov,
Department of
Nuclear Energy.
Credit: Petr Pavlicek/IAEA.

Deputy Director General
Zygmund Domaratzki,
Department of Nuclear
Safety.

Deputy Director General
Sueo Machi, Department
of Research and Isotopes.
Credit: Stefan Katholitzky.

65



IAEA AT A GLANCE

124
40

Member States

Partner organizations worldwide under formal agreements and
arrangements

O O Member Governing Board

O / years of international service

professional and support staff

Uu v^OO i O million regular budget for 1995 (@ exchange rate of
10.03 Austrian Schillings per dollar) supplemented by extrabudgetary contribu-
tions annually amounting to US $32 million

vJO vOOiO million in voluntary contributions to the Agency's
Technical Co-operation Fund, supporting projects involving 3205 expert and
lecturer assignments and 1633 participants in training courses in 1995

O international laboratories and research centres

liaison offices (New York and Geneva) and 2 Safeguards field offices
(Tokyo and Toronto)

I / Uapproved co-ordinated research programmes involving 1960 active
research contracts

Safeguards Agreements in force in 124 Member States (and with
Taiwan, China) involving 2285 Safeguards inspections in 1995. Safeguards costs
in 1995 amounted to US $87.6 million in reguiar budget and $13.1 million in
extrabudgetary resources

I O national Safeguards support programmes and one multinational support
programme (Euratom)

1.8 million records in the International Nuclear Information System (INIS),
the Agency's largest database.
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IAEA NETWORK

Headquarters: Wagramerstrasse 5, A-1400 Vienna, Austria
Mailing Address: P.O. Box 100, Vienna International Centre, A-1400 Vienna, Austria

Telephone: (+431)2 0602 plus extension or "0" for switchboard
Cable Address: INATOM VIENNA

Dr. Hans Blix, Director General

IAEA Liaison Office at United Nations Headquarters
IAEA Liason Office, Room DC1-1155, United Nations, New York, 10017, USA

Telephone: (+1) 212 963 6010/11/12
Telefax: (+1)212 751 4117

Telex: 42 05 44 UNH or 68 01 501 Unations
Cable Address: Unations New York

IAEA Office in Geneva
Room B 426, Palais des Nations, CH-1211 Geneva 10, Switzerland

Telephone: (+41) 22917 ext. 2971 or 3620
Telefax: (+41)229170066

Telex: 28 96 96 UNO
Cable Address: Unations Geneva

Seibersdorf Laboratory
A-2444 Siebersdorf, Austria

Telephone: 43 2254 72251 + 0 or ext.
Cable Address: Inatom Vienna

Telex: 112645 atom a
Telefax: (+431) 20607 28222

IAEA Marine Environment Laboratory, Monaco
B.P. 800

MC 98012 Monaco Cedex
Telephone: (+377) 9205 2222

Telex: 479 378 ILMR
Telefax: (+377) 9205 7744
OMNET: IAEA.MONACO
E-Mail: MEL@UNICE.FR

IAEA Office in Canada
Suite 1702/Box 20, 365 Bloor Street East

Toronto, Ont. M4W 3L4, Canada
Telephone: (+1) 416 928 9149 or 9202

Telefax: (+1) 416 928 0046
Telex: 06 218 180 INATOM TOR
Cable Address: INATOM TOR

IAEA Office in Japan
Seibunkan Building, 5-9 lidabashi 1 Chome

Chiyoda-Ku, Tokyo 102, Japan
Telephone: (+81) 3 3234 7186 or 7203

Telefax: (+81) 3 3234 7214
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Note
All sums of money are expressed in United States dollars.

The designations employed and the presentation of material in this document do not imply the expres-
sion of any opinion whatsoever on the part of the Secretariat concerning the legal status of any coun-
try or territory or of its authorities, or concerning the delimitation of its frontiers.

The mention of names of specific companies or products (whether or not indicated as registered) does
not imply any intention to infringe proprietary rights, nor should it be construed as an endorsement or
recommendation on the part of the Agency.

The term "non-nuclear-weapon State" is used as in the Final Document of the 1968 Conference of
Non-Nuclear-Weapon States (United Nations document /KIT27T) and in the Treaty on the
Non-Proliferation of Nuclear Weapons.

This publication is an illustrated edition of the IAEA Annual Report
for 1995. It is available, upon request, from the IAEA Division of Public Information.

Design and layout: Hannelore Wilczek

Editor: David H. Kinley III
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