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INTRODUCTION

This catalogue lists all sales publications of the International
Atomic Energy Agency issued from 1980 up to the end of 1995
and still available. Some earlier titles which form part of an estab-
lished series or are still considered of importance have been
included.

Most Agency publications are issued in English, though some
are also available in Chinese, French, Russian or Spanish. This is
noted as C for Chinese, E for English, F for French, R for Russian
and S for Spanish by the relevant ISBN number. Proceedings of
conferences, symposia, seminars and panels of experts contain
papers in their original language (English, French, Russian or
Spanish) with abstracts in English and in the original language.

Design of the Catalogue

The catalogue is divided into two parts. The first lists all publi-
cations by subject category in alphabetical order within each cate-
gory. There are 14 main subject categories, many of which have
a number of subcategories. If a book falls into two or more main
categories, it is described in full under each of them. Should a
book, however be included in more than one subcategory within
a main category, then full details will be found only under the sub-
category which is most relevant. Full cross-referencing is, howev-
er, given to enable the reader to quickly locate the entry where the
details are contained.

The second part consists of indexes. All indexes list the page(s)
on which the publication appears in the first part. The Series Index
lists the titles of publications in each series. The Language Index
lists all titles published in French, Russian and Spanish. The
Keyword Index lists all publications in alphabetical order as well
as under keywords.

How to order IAEA Publications

Orders can be sent directly to:

Sales & Promotion Unit
International Atomic Energy Agency
Wagramer Strasse 5
P.O.Box 100
A-1400 Vienna, Austria
Tel.: (43) 1 2060 22529/22530
Telex 112645 ATOM A
Fax: (43) 1 2060 29302
E-Mail: SALESPUB® ADPO1 .IAEA.OR.AT



Prepayment

For prompt delivery of publications, it is recommended that all
orders be prepaid by credit card (EUROCARD/Mastercard),
cheque payable to the IAEA or bank transfer to one of the follow-
ing accounts:

Creditanstalt-Bankverein, Schottengasse 6, A-1010 Vienna
Account No.: US 23-75657/00; Austrian Schillings 23-75715/00

Oesterr. Postsparkasse, Georg Cochplatz 2, A-1018 Vienna
Account No.: 7103.838

Deposit account

Customers are advised that it is possible to open a deposit
account with a minimum deposit of 6000 Austrian Schillings. Upon
receipt of a cheque, money order or bank transfer, an account will be
established and the cost of publications ordered will be deducted from
the funds on deposit.

To facilitate the transfer of money the Agency has established a
number of bank accounts; these are listed at the end of the catalogue.

Orders should indicate the full title(s), the IAEA publication
number(s) and the language required. The prices indicated are post
free by surface mail; upon request, publications will be sent by air
mail or by air freight, the additional cost being charged to the pur-
chaser. All prices and titles listed are subject to change without
notice. Only firm orders are accepted; publications are not sent on
approval. Returns are allowed only if publications are received either
damaged or defective or if incorrect titles were dispatched.

Orders may also be made via local booksellers or sent to the
sales agents or booksellers listed at the end of the Catalogue.

Orders and inquiries from Canada and the United States of
America should be addressed to our exclusive sales agent for these
countries:

UNIPUB
4611-F Assembly Drive
Lanham, MD 20706-4391
USA
Tel.: (301) 459-7666
Toll-free No.: (800) 274-4888 (US)
Telex: 7108260418 BERNAN LNHM
Fax: (301) 459 0056
E-mail: QUERY@BERNAN.COM
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LIFE SCIENCES

Nuclear Medicine
(including Radiopharmaceuticals)

DEVELOPMENTS IN RADIOIMMUNOASSAY AND
RELATED PROCEDURES
Proceedings Series

Proceedings of a symposium held in co-operation with WHO,
Vienna, 26-30 August 1991. The symposium focused on recent
methodological developments which would enable laboratories
in developing countries to upgrade their level of radioimmunoas-
say practice with the aim of bridging the gap to the industrialized
world. Attention was also given to the production of primary re-
agents including monoclonal antibodies and the establishment
of external quality assessment schemes, also of particular con-
cern to developing countries. This is also the case for newly
emerging techniques, including non-nuclear analytical methods,
as alternatives to radioimmunoassay. The clinical papers were
on public health issues of grave socioeconomic concern such as
neonatal hypothyroidism and cancer. Discussions on the future
of radioimmunoassay provided guidelines as to the most suit-
able directions in which progress in radioimmunoassay could be
made.

Contents: Methodological developments; Reagent production;
Tumour markers; Clinical applications; Data processing and
quality control; Nuclear versus non-nuclear assay methods;
Miscellaneous topics.

STI/PUB/879 (601 pp., 180 figures; 1992)
ISBN 92-0-000392-3
Price: 1600 Austrian Schillings

DYNAMIC FUNCTIONAL STUDIES IN NUCLEAR MEDICINE
IN DEVELOPING COUNTRIES
Proceedings Series

Proceedings of a symposium, Vienna, 15-19 August 1988. The
papers deal mainly with clinical applications of dynamic func-
tional studies and document some of the problems involved in
setting up nuclear medicine facilities in general, and specifically
for the diagnosis of the diseases prevalent in less developed
countries. Other topics covered are quality control of equipment
and the transfer of medical technology.

Contents: Introduction; Nuclear cardiology; Renal function stud-
ies; Thyroid; Hepatobiliary function; Gastroenterology; Brain,
bone; Lung; Miscellaneous; Instruments; Quality control;
Cerebral function studies.

STI/PUB/786 (583 pp., 122 figures; 1989)
ISBN 92-0-010089-9
Price: 1440 Austrian Schillings

MEDICAL RADIONUCLIDE IMAGING 1980
Proceedings Series

Proceedings of a symposium, Heidelberg, Germany, 1-5
September 1980. The volume covers the fundamental aspects
of medical radionuclide imaging, including instrumentation and
techniques, and information processing and display. Other
topics covered are quality assurance, applications to the heart,
brain, kidneys, glands, veins, abdomen, lungs, tumours and
bones, and radionuclide imaging in relation to other imaging
modalities.

Contents: (Vol. 1) Fundamental aspects; Instrumentation and
techniques; Information processing and display; Radiophar-
maceuticals. (Vol. 2) Quality assurance; Joint IAEA/WHO
round table on quality assurance in radionuclide imaging;
Applications: Heart; Brain, kidneys, glands, veins; Abdomen,
lungs, tumours; Bones; Radionuclide imaging in relation to other
imaging modalities; Round table on radionuclide imaging in
relation to other imaging modalities.

STI/PUB/564 (Vol. 1: 635 pp., 250 figures; Vol. 2: 699 pp.,
228 figures; 1981)
1: ISBN 92-0-010081-3
2:ISBN92-0-010181-X
Price: Vol. 1:1180 Austrian Schillings

Vol. 2:1300 Austrian Schillings

NUCLEAR MEDICINE AND RELATED RADIONUCLIDE
APPLICATIONS IN DEVELOPING COUNTRIES
Proceedings Series

Proceedings of a symposium, Vienna, 26-30 August 1985. The
symposium, part of a series dealing with radionuclide imaging
in medicine, was the first meeting devoted to the entire field of
medical applications of radionuclides from the point of view of
deveoping countries. The proceedings include discussions of
current trends in the practice of nuclear medicine in hospitals
of developing countries and highlight the inputs required in the
form of equipment, radiopharmaceuticals and organization.
Also covered are the technical aspects of a wide variety of in
vitro and in vivo medical applications of radionuclides, with spe-
cial emphasis on quality control of these procedures. A special
session dealt with radioimmunoassay and related techniques in
the diagnosis of parasitic diseases.

Contents: Opening of the symposium; Radioimmunoassay
and related techniques; Radionuclide applications in the diagno-
sis of parasitic diseases; Instrumentation; Clinical nuclear
medicine: Liver, bones, thyroid, cardio-vascular system, lungs,
kidneys, brain; Organization of nuclear medicine services in
developing countries; Training in nuclear medicine.

STI/PUB/699 (645 pp., 128 figures; 1986)
ISBN 92-0010186-0
Price: 1610 Austrian Schillings



LIFE SCIENCES

NUCLEAR TECHNIQUES IN THE STUDY OF PARASITIC
INFECTIONS
Proceedings Series

Proceedings of a symposium, Vienna, 29 June—3 July 1981.
Presents reviews of the available nuclear techniques for the
study of parasitic infections of man and economically important
livestock and an evaluation of the progress made in the applica-
tion of such techniques to chemotherapy, diagnosis, epidemiol-
ogy, immunology and the pathology of such infections.

Contents: Resistance to infections with protozoan parasites;
Resistance to infections with African trypanosomes and hel-
minths of ruminant animals; Resistance to infections with
filarial parasites and schistosomes; Pathology of parasitic
infections; Epidemiology and diagnosis of parasitic infections;
Physiology and biochemistry of parasitic organisms; Pharmaco-
dynamics of anti-parasitic agents; Report of the Advisory Group
Meeting on Immunological and Pathological Criteria Associated
with the Use of Radiation-Attenuated Vaccines.

STI/PUB/596 (631 pp., 135 figures; 1982)
ISBN 92-0-010282-4
Price: 1260 Austrian Schillings

The proceedings include studies on the relationship between the
chemical structure and biological activity of labelled compounds
and experiments leading to a better knowledge of the chemistry
and biochemistry involved. Many papers deal with the chemistry
of technetium-99m radiopharmaceuticals. Several other papers
comment on the promising future applications of elements such
as 11C, 13N and 15O, as well as 18F, in probing human bio-
chemistry in a quantitative way.

Contents: Production of radionuclides for medical use; Radio-
nuclide generator systems; Labelling and application of mono-
clonal antibodies; Chemistry of technetium-99m radiopharma-
ceuticals; Design of new technetium-99m radiopharmaceuticals;
Synthesis of labelled compounds; Preparation of tracers and
quality control for radioimmunoassay; Present status and future
aspects of radiopharmaceuticals; Biodistribution studies with
radiopharmaceuticals; Poster presentations.

STI/PUB/672 (581 pp., 203 figures; 1985)
ISBN 92-0-040085-X
Price: 1370 Austrian Schillings

Radiation Biology

RADIOIMMUNOASSAY AND RELATED
PROCEDURES IN MEDICINE 1982
Proceedings Series

These proceedings of a symposium, Vienna, 21-25 June 1982,
include papers on reagents and separation procedures, assays
for free hormones, receptors and biological substances, drug
assays, data processing, interlaboratory quality control, automa-
tion, and a panel on external surveillance of assay performance.
Also dealt with are assay services in developing countries, pub-
lic health and clinical applications, and alternatives to radioas-
says.

Contents: Reagents and separation procedures; Assays for free
hormones; Receptor assays; Assays for biological substances;
Assays for drugs; Data processing; Interlaboratory quality con-
trol; Automation; Panel: External surveillance of assay perfor-
mance; Assay services In developing countries; Public health
applications; Clinical applications; Alternatives to radioassays.

STI/PUB/625 (825 pp., 271 figures; 1982)
ISBN 92-0-010482-7
Price: 1620 Austrian Schillings

RADIOPHARMACEUTICALS AND
LABELLED COMPOUNDS 1984
Proceedings Series

Proceedings of a conference, Tokyo, 22-26 October 1984. The
aim was to review the latest developments in new scientific con-
cepts and innovations for the design of radiopharmaceuticals
with improved characteristics for diagnostic nuclear medicine.

HEALTH IMPACTS OF DIFFERENT SOURCES OF ENERGY
Proceedings Series

Proceedings of a symposium, Nashville, Tennessee, 22-26
June 1981. The symposium pioneered the critical review and
comparison of available data on health impacts from a large
cross-section of established and developing energy source tech-
nologies. Reviewed and discussed were current methods of data
acquisition, modelling, risk quantification and comparative
analyses with regard to the potential health impacts of different
energy fuel cycles. The contributions cover potential new and
renewable energy sources, as well as present sources.

Contents: Keynote address; Epidemiological parameters In eval-
uation of health impacts; Role of interacting demographic
components in health effects and risks; Radioactivity in coal;
Environmental transport and transformation of discharges from
energy sources influencing the estimation of dose to persons;
Experimental validation of biological damage from energy
associated effluents; Methods for quantification and comparison
of health risks; Risk analysis studies comparing different energy
sources; New risk assessment designs for comparison of the
health effects of different energy sources.

STI/PUB/594 (701 pp., 100 figures; 1982)
ISBN 92-0-010182-8
Price: 1390 AustrianSchillings

NUCLEAR AND ATOMIC DATA FOR RADIOTHERAPY
AND RELATED RADIOBIOLOGY
Panel Proceedings Series
(See under Medical Physics, p. 4)



Nuclear Medicine - Radiation Biology - Medical Physics (including Dosimetry)

Medical Physics
(including Dosimetry)

ABSORBED DOSE DETERMINATION IN PHOTON AND
ELECTRON BEAMS — An International Code of Practice
Technical Reports Series No. 277

This report represents a step towards a universal code advising
users in Secondary Standard Dosimetry Laboratories (SSDLs)
and radiation therapy centres throughout the world on how to
obtain the absorbed dose from a measurement of exposure or
another appropriate quantity. As the numerical result of a
physical measurement must be complemented by an assess-
ment of its uncertainty, Appendix A to this Code gives a brief
summary of a treatment uncertainties concept by A. Allisy and
J.W. Muller from the Bureau International des Poids et Mesures
(BIPM).

Contents: Introduction; Radiation quantities and units;
Equipment; Radiation quality specification and determination;
Measurement chain; Formalism; Determination of absorbed
dose to water; Details on correction factors; The uncertainty in
absorbed dose determination at the reference point; Appendix
A: Evaluation of uncertainties; Appendix B: Introduction to work-
sheets and flow diagrams.

STI/DOC/10/277 (98 pp., 16 figures and 4 diagrams; 1987)
E ISBN 92-0-115087-3
S ISBN 92-0-315090-0
Price: 310 Austrian Schillings

ADVANCES IN DOSIMETRY FOR FAST NEUTRONS
AND HEAVY CHARGED PARTICLES FOR THERAPY
APPLICATIONS
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 14-18 June
1982. In this publication experts in the dosimetry of these types
of particles reviewed and discussed progress and problems, and
proposed recommendations for future work. In addition to those
responsible for measurements in clinical applications, represen-
tatives of primary standard laboratories also participated in the
meeting because of the importance of traceability and interna-
tional standardization.

Contents: Introduction; Dosimetry of fast neutron beams;
Primary standard laboratory activities in neutron dosimetry;
Dosimetry of heavy charged particles in radiation therapy and
radiation biology.

STI/PUB/643 (301 pp., 125 figures; 1984)
ISBN 92-0-111084-7
Price: 710 Austrian Schillings

BIOMEDICAL DOSIMETRY: PHYSICAL ASPECTS,
INSTRUMENTATION, CALIBRATION
Proceedings Series

Proceedings of a symposium, Paris, 27-31 October 1980. This
symposium reflects the considerable advances made in the
practice of radiation dosimetry in medicine and biology, particu-
larly in the field of instrumentation and techniques, in standard-
ization and calibration, and in the development of new systems
for high dose dosimetry which are also useful for radiation pro-
cessing. Remarkable developments were reported in the tech-
niques used in clinical dosimetry. Improvements were described
in work on the standardization of radiation dose measurement,
with regard both to instrumentation and working procedures.

Contents: General aspects in dosimetry; Dosimetry in physical
and biomedical aspects; Determination of absorbed dose;
Standardization and calibration of dosimetry system;
Development of dosimetry system; Addendum.

STI/PUB/567 (596 pp., 221 figures; 1981)
ISBN 92-0-010281-6
Price: 1100 Austrian Schillings

CALIBRATION OF DOSIMETERS USED IN
RADIOTHERAPY: A Manual
Technical Reports Series No. 374

The present guide is a revision of IAEA Technical Reports Series
No. 185, Calibration of Dose Meters Used in Radiotherapy, pub-
lished in 1979. It is intended for use by the network of Secondary
Standard Dosimetry Laboratories (SSDLs) and similar laborato-
ries, usually associated with hospitals, performing testing and
calibration of dosimeters. It describes the various calibration pro-
cedures, their relative advantages and disadvantages, and puts
forward criteria to assist in the decision making process as to
which procedure best meets a particular requirement.

Contents: 1. Introduction; 2. The role of an SSDL; 3. Quantities
and units; 4. Definitions; 5. Calibration methods; 6. Calibration
equipment and facilities; 7. measurements to be performed
before calibration; 8. Care and maintenance of calibration equip-
ment; 9. Calibration procedures; 10. Uncertainty of the calibra-
tion factor; 11. Measurement of absorbed dose.

STI/DOC/10/374 (106 pp., 6 figures; 1994)
ISBN 92-0-104894-7
Price: 360 Austrian Schillings

COBALT-60 TELETHERAPY:
A Compendium of International Practice

This compendium provides an insight into the part played by
cobalt-60 teletherapy in the treatment of patients with cancer, as
practised by a number of recognized centres of radiotherapy and
oncology throughout the world. The management of the individ-
ual patient is emphasized in the context of oncology as a multi-



LIFE SCIENCES

disciplinary activity. Treatment strategies proposed by contribut-
ing experts are included. Standardization of treatment sum-
maries, radiotechnique diagrams and isodose charts are intend-
ed to provide a common reference base and to assist the read-
er who wishes to adapt a treatment to fit available equipment
and services.

Contents: Part A. Principles of cobalt-60 teletherapy, including
an introduction to the Compendium. General introduction;
Definitions and conventions; Physical aspects of cobalt-60 tele-
therapy; Guidelines in clinical radiation oncology; TNM classi-
fication of malignant tumours; Guidelines for the documentation
of radiation treatment methods. Part B. Collected treatment
strategies and plans (for 20 sites).

STI/PUB/413 (695 pp., 366 figures; 1984)
ISBN 92-0-112084-2
Price: 1780 Austrian Schillings

MEASUREMENT ASSURANCE IN DOSIMETRY
Proceedings Series

Proceedings of a symposium, Vienna, 24-27 May 1993.
Accurate dosimetry is of great importance for applications of
radiation in medicine. The symposium covered all the various
steps required in the calibration chain to determine the absorbed
dose in radiotherapy. Different calibration procedures at primary
and secondary standard laboratories were discussed, and
reports were presented on dose intercomparisons based on dif-
ferent national and international protocols. Analyses of accuracy
of various interaction coefficients were also presented. The final
session dealt with the special problems of diagnostic X ray
dosimetry.

Contents: Status of primary standards for absorbed dose, expo-
sure and kerma; Intercomparison, dissemination and transfer;
Calibrations and quality assurance programmes; Dose, volume
and quality specifications; Interaction coefficients and correction
factors; Application of different protocols for absorbed dose
determination; Plane parallel chambers; Beam quality depen-
dence; Direct calibration in absorbed dose to water; Diagnostic
X ray dosimetry.

STI/PUB/930 (691 pp., 167 figures; 1994)
ISBN 92-0-100194-0
Price: 1900 Austrian Schillings

NUCLEAR AND ATOMIC DATA FOR RADIOTHERAPY AND
RELATED RADIOBIOLOGY
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Rijswijk,
Netherlands, 16-20 September 1985, in co-operation with the
Radiobiological Institute TNO. The meeting had the following
specific objectives: to make an inventory of available knowledge
on nuclear and atomic data sets relevant to radiotherapy and
related radiobiology; to identify and specify further needs for
nuclear and atomic data and their accuracies; to stimulate new
experimental and theoretical work to fill the identified gaps in
nuclear reaction, decay and atomic data; to formulate specific
technical recommendations for future work.

Contents: Introduction; Applications and beam production;
Neutron interactions; Pion interactions; Charged particle interac-
tions; Charged particle track structure; Working groups: 1. Beam
production and field description; 2. Dosimetry; 3. Interpretation
and optimization of biological effects.

STI/PUB/741 (454 pp., 141 figures; 1987)
ISBN 92-0-131087-0
Price: 1140 Austrian Schillings

RADIOTHERAPY IN DEVELOPING COUNTRIES
Proceedings Series

Proceedings of a symposium, Vienna, 1-5 September 1986.
The symposium gathered together specialists from developed
and developing countries to discuss problems involved in radio-
therapy in developing countries, including the lack of facilities,
aggravated by a severe shortage of drugs, and ways of improv-
ing the situation. The symposium was the first major meeting of
its kind to take stock of the prevailing situation and to assess the
magnitude of the various problems.

Contents: Radiation therapy for carcinoma of the cervix;
Different approaches in radiation therapy; Hyperthermia;
Chemical modifiers; Dosimetry and technology; Organization of
radiation therapy in developing countries.

STI/PUB/719 (455 pp., 92 figures; 1987)
ISBN 92-0-010087-2
Price: 1130 Austrian Schillings



NUCLEAR TECHNIQUES IN
FOOD AND AGRICULTURE

Food Irradiation

hygiene of processed seafood; (3) insect disinfestation of fruits
for quarantine purposes; and (4) sprout inhibition of root crops.

STI/PUB/883 (181 pp., 14 figures; 1992)
ISBN 92-0-100492-3
Price: 500 Austrian Schillings

ACCEPTANCE, CONTROL OF AND
TRADE IN IRRADIATED FOOD
Proceedings Series

Proceedings of a conference jointly organized by FAO, WHO,
IAEA and the International Trade Centre UNCTAD/GATT,
Geneva, 12-16 December 1988. This publication contains dis-
cussions on the key issues of the wholesomeness of irradiated
food, the contribution of this technology to public health, food
security and international trade, the control of the process to
ensure its correct application for consumer protection, and the
acceptance of irradiated food by industry and consumers. The
proceedings include the International Document on Food
Irradiation, highlighting the major issues related to the accep-
tance of irradiated food by consumers, governmental and inter-
governmental activities, the control of the process, and trade.

Contents: Opening addresses; Keynote addresses; International
Document on Food Irradiation; Statements by official partici-
pants on behalf of their governments; Statements by observers
concerning the International Document; Closing remarks.

The International Document on Food Irradiation is reproduced in
English, French, Russian and Spanish.

STI/PUB/788 (204 pp., 1 figure; 1989)
ISBN 92-0-010189-5
Price: 580 Austrian Schillings

ASIAN REGIONAL CO-OPERATIVE PROJECT ON FOOD
IRRADIATION PHASE II: TECHNOLOGY TRANSFER
Panel Proceedings Series

This publication includes the final reports of work carried out by
different institutions under the scope of the Asian Regional Co-
operative Project on Food Irradiation (RPFI), Phase II, which
were presented at the final FAO/IAEA research co-ordination
meeting, Bangkok, Thailand, 31 October to 4 November 1988.
Phase I of the Asian RPFI programme demonstrated the tech-
noeconomic feasibility of irradiation forprocessing of food items
of economic importance to the region, e.g. mangoes, fishery
products, onions and spices. Effective transfer of food irradiation
technology to the industry in the region was implemented in
Phase II, resulting in successful market testings of several
irradiated food items, e.g. potatoes, onions, garlic, dried fish,
spices, apples, oranges, Chinese sausages and Thai fermented
sausages. Under Phase II, which was carried out from 1985 to
1988, the following objectives were covered: (1) disinfestation
and decontamination of stored products; (2) improvement in the

COMBINATION PROCESSES IN FOOD IRRADIATION
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Colombo, Sri Lanka, 24-28 November 1980. The purpose
of the symposium was to review the progress in the field of food
preservation by irradiation combined with the effects of other
physical or chemical agents.

Contents: Mechanisms of sensitization of microorganisms by
physical and chemical agents; Effects of combination treatments
on microorganisms; Technological feasibility of combination
processes in food irradiation; Improvement of microbiological
quality of fish and poultry products by combination processes;
Wholesomeness, economic and energy aspects of food irradia-
tion; Present status of food irradiation (status reports and gen-
eral discussion).

STI/PUB/568 (467 pp., 112 figures; 1981)
ISBN 92-0-110081-7
Price: 860 Austrian Schillings

COST-BENEFIT ASPECTS OF FOOD
IRRADIATION PROCESSING
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA, FAO
and WHO, Aix-en-Provence, 1-5 March 1993. Natural isotopes
are among the most powerful tools for investigating past and
current environmental changes. The purpose of the symposium
was to evaluate the costs and benefits of irradiation for treating
various food items either alone or in combination with other
processes. The evaluation covered applications of the technolo-
gy in terms of reducing food losses as well as the possible eco-
nomic impact of irradiation in controlling or reducing certain
food-borne illnesses and in expanding trade in certain food
items. Discussion focused on the economic benefits of irradia-
tion to control a number of food-borne diseases, especially
those originating from the consumption of food of animat origin,
and on the potential economic benefit from radiation as a quar-
antine treatment for fresh fruits and vegetables.

Contents: Keynote address; Food safety; Food losses;
Irradiation facilities; Food trade; Technology transfer;
Commercial and new applications.

STI/PUB/905 (505 pp., 75 figures; 1993)
ISBN 92-0-000393-1
Price: 1400 Austrian Schillings
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FOOD IRRADIATION PROCESSING
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Washington, DC, 4-8 March 1985. Clearances for the irra-
diation treatment and marketing of irradiated foods, as well as
their regulatory control, are of primary importance to the com-
mercialization of food irradiation. However, lack of harmonization
in the regulatory approach constitutes a significant obstacle to
the implementation of food irradiation. This symposium dealt
with food irradiation processing and covered issues affecting the
commercial introduction of the food irradiation process. The
focus is on the specific needs of developing countries.

Contents: Feasibility of food irradiation applications; Pilot-scale
feasibility studies; Reports on food irradiation developments in
some regions of the world; Chemical and microbiological
changes in irradiated food; Irradiation for food safety; Legislation
and acceptance of irradiated food; Dosimetry and acceptance
of irradiated food; Commercial developments: irradiation sources
and aspects of the implementation of food irradiation;
Commercial developments: programming and financing; Expert
panel reporting: implementation of the food irradiation process.

STI/PUB/695 (553 pp., 60 figures; 1985)
ISBN 92-0-010185-2
Price: 1320 Austrian Schillings

INSECT DISINFESTATION OF FOOD AND AGRICULTURAL
PRODUCTS BY IRRADIATION
Panel Proceedings Series

Proceedings of the final research co-ordination meeting, Beijing,
China, 25-29 May 1987. The proceedings contain the results of
the investigations presented by the participants of the Co-ordi-
nated Research Programme, and include a review of the papers
and a summary of the conclusions and recommendations. The
papers deal with radiation disinfestation of cereals, beans, puls-
es, oilseeds, copra, dates and tobacco leaves. The research
findings show that the advantages of this method are that there
are no undesirable residues in foods, no resistance developed
by the insects and no significant changes in the physicochemi-
cal properties or nutritive value of the treated products. Another
important aspect under consideration was the development of
suitable packaging materials for controlling reinfestation of irra-
diated products.

STI/PUB/895 (174 pp., 4 figures; 1991)
ISBN 92-O-111191-6
Price: 480 Austrian Schillings

RADIATION PRESERVATION OF FISH
AND FISHERY PRODUCTS
Technical Reports Series No. 303

This publication includes reports of investigators under the
Asian Regional Co-operative Project on Food Irradiation (RPFI),

which was launched under the Asian Regional Co-operative
Project on Radiation Preservation of Fish and Fishery Products
(RCA), a project dealing mainly with reducing losses of fish and
fishery products by applying radiation and assessing the eco-
nomic feasibility of this technology in developing countries.

STI/DOC/10/303 (139 pp., 19 figures; 1989)
ISBN 92-0-115089-X
Price: 420 Austrian Schillings

TRAINING MANUAL ON FOOD IRRADIATION
TECHNOLOGY AND TECHNIQUES — 2nd Edition
Technical Reports Series No. 114

A revision of the training manual published in 1970, this report
reflects the important advances made in the technology of food
irradiation, in the radiation chemistry of foods, in the microbiolo-
gy of irradiated foods and in wholesomeness and standardiza-
tion. The newer concept of treating irradiation as a general food
process is presented. The practical part of the manual, which
contains a series of detailed laboratory exercises in the use of
ionizing radiation for food processing, has been revised and
expanded.

Contents: Part I — Lecture matter: 1. Radionuclides and radia-
tion; 2. Radiation detection and measurement; 3. Radiation pro-
tection; 4. Radiation chemistry; 5. Effects of radiation on living
organisms; 6. Preservation of foods; 7. Radiation preservation of
foods; 8. Packaging; 9. Combination processes; 10. Limitations
of food irradiation; 11. Wholesomeness of irradiated foods;
12. Government regulations on irradiated foods; 13. Food irradi-
ation facilities; 14. Commercial aspects of food irradiation;
15. Literature sources. Part II — Laboratory exercises:
Dosimetry practicals.

STI/DOC/10/114/2 (220 pp., 48 figures; 1982)
ISBN 92-0-115082-2
Price: 480 Austrian Schillings

USE OF IRRADIATION AS A QUARANTINE TREATMENT OF
FOOD AND AGRICULTURAL COMMODITIES
Panel Proceedings Series

Proceedings of the final research co-ordination meeting orga-
nized by the Joint FAO/IAEA Division of Nuclear Techniques in
Food and Agriculture, Kuala Lumpur, Malaysia, 27-31 August
1990. The Co-ordinated Research Programme (CRP) was initi-
ated in 1985 with the purpose of determining the radiation doses
required to provide quarantine security from insects and other
pests infesting food and agricultural commodities in trade,
assessing the tolerance of host commodities to the radiation
dose(s) required to provide quarantine security and distributing
information on the possible use of irradiation as a quarantine
treatment of food and agricultural commodities to interested par-
ties. The results of the work carried out under this CRP by labo-
ratories in several countries have demonstrated that irradiation
is a viable alternative to ethylene dibromide fumigation of food.
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These proceedings include the final reports of work carried out
by the scientists who co-operated in this CRP, as well as review
papers presented at the Second Task Force Meeting on
Irradiation as a Quarantine Treatment of Fresh Fruits and
Vegetables held in Bethesda, Maryland, USA, in January 1991.

STI/PUB/873 (220 pp., 13 figures; 1992)
ISBN 92-0-102992-6
Price: 600 Austrian Schillings

USE OF IRRADIATION TO CONTROL
INFECTIVITY OF FOOD-BORNE PARASITES
Panel Proceedings Series

Proceedings of a final research co-ordination meeting, Mexico
City, 24-28 June 1991. The purpose of the meeting was to pre-
sent the results of the Co-ordinated Research Programme
implemented in 1986. These findings established conclusively
the potential for application of food irradiation in the control of
liverflukes, tapeworms, roundworms, trichinosis, toxoplasmosis,
etc. The summary report includes the conclusions and recom-
mendations of the participating researchers.

STI/PUB/933 (139 pp., 7 figures; 1993)
ISBN 92-0-103193-9
Price: 400 Austrian Schillings

Insect and Pest Control

GENETIC SEXING OF THE MEDITERRANEAN FRUIT FLY
Panel Proceedings Series

Proceedings of a final research co-ordination meeting,
Colymbari, Crete, 3-7 September 1988, summarizing the
research and development findings of the IAEA's programme to
develop a genetic sexing method for the medfly, by which only
sterile males would be released. Great progress has been made
in medfly genetics, including the development of experimental
genetic sexing strains.

Contents: 1. Introduction; Part I: Genetics, cytogenetics and pop-
ulation genetics; Part II: Genetic sexing of Ceratitis capitata by
morphological, biochemical and other means; Part III:
Recommendations, Annex and List of Participants.

STI/PUB/828 (224 pp., 26 figures; 1990)
ISBN 92-0-111190-8
Price: 600 Austrian Schillings

ISOTOPE AND RADIATION RESEARCH ON
ANIMAL DISEASES AND THEIR VECTORS
Proceedings Series

Proceedings of a symposium on the Use of Isotopes for
research and Control of Vectors of Animal Diseases, Host-

Pathogen Relationships and the Environmental Impact of
Control Procedures, organized by FAO and the IAEA, Vienna,
7-11 May 1979.

Contents: Ticks; Tsetse flies, trypanosomes: General considera-
tions; Babesiosis and anaplasmosis; Trypanosomiasis and leish-
maniasis; Insect repellents; Pesticides; Sterile insect technique
and sterility induction; Isotope applications, physiology; Ecology
and behaviour of tsetse flies; Mass rearing of tsetse flies;
Computer modelling.

STI/PUB/525 (468 pp., 72 figures; 1980)
ISBN 92-0-01008-5
Price: 890 Austrian Schillings

LABORATORY TRAINING MANUAL ON THE USE OF
NUCLEAR TECHNIQUES IN INSECT RESEARCH AND
CONTROL—Third Edition
Technical Reports Series No. 336

This manual replaces the Laboratory Training Manual on the
Use of Isotopes and Radiation in Entomology, Technical Reports
Series No. 61, published in 1977. An extensive revision of the
isotopes part of the manual has been made and a new section
on the sterile insect technique (SIT) has been added (including
an introduction to the history and development of SIT, the theo-
ry and mathematical concepts, the general and specific require-
ments, case studies and laboratory exercises). The manual is
intended to help entomologists and others responsible for the
entomological research and control of insects in developing
countries to become familiar with the potential use of isotopes
and radiation.

Contents: Part I. Radiation safety; Part II. Radiation and iso-
topes; Part III. Radiation detection and assay of radioactivity;
Part IV. Application to entomological problems; Part V. Sterile
insect technique; Part VI. Glossary of some basic terms and
concepts.

STI/DOC/10/336 (183 pp., 5 figures; 1992)
ISBN 92-0-101792-8
Price: 560 Austrian Schillings

MANAGEMENT OF INSECT PESTS: NUCLEAR AND
RELATED MOLECULAR AND GENETIC TECHNIQUES
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 19-23 October 1992. In the past decade signifi-
cant progress has been made in overcoming many of the diffi-
culties of biologically based methods of pest management.
Particularly important are the advances made in the field of mol-
ecular technology and biotechnology. Presentations in this sym-
posium focus on advances and trends in insect control and erad-
ication, genetic engineering and molecular biology, insect genet-
ics, operational SIT programmes, sterility and behaviour, bio-
control, tsetse fly R&D, and quarantine.

Contents: Genetic engineering and molecular biology; Genetics;
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Operational programmes; sterility and insect behaviour;
Biocontrol; Research and development on the tsetse fly;
Quarantine.

STI/PUB/909 (669 pp., 98 figures; 1993)
ISBN 92-0-000293-5
Price: 1900 Austrian Schillings

MODERN INSECT CONTROL: NUCLEAR TECHNIQUES
AND BIOTECHNOLOGY
Proceedings Series

Proceedings of a symposium organized by the IAEA and FAO,
Vienna, 16-20 November 1987. The control of insect pests
becomes more and more difficult and more expensive as these
pests become resistant to insecticides, as fewer insecticides are
available for effective control and as environmental concerns
limit the use of some insecticides. The genetic control of insect
pests offers solutions to some of these problems. Biotechnology
offers enormous potential for insect control, and rapid progress
over the next decade can be anticipated.

Contents: Nuclear techniques in insect control: Past, present
and future; Biotechnology in insect control; Genetic approaches
to insect control; Insect rearing and quality control; Lethal effects
of radiation (food disinfestation); Sublethal effects of radiation;
Isotopes as labels.

STI/PUB^63 (479 pp., 69 figures; 1988)
ISBN 92-0-010388-X
Price: 1180 Austrian Schillings

RADIATION INDUCED F, STERILITY IN
LEPIDOPTERA FOR AREA-WIDE CONTROL
Panel Proceedings Series

Proceedings of the final research co-ordination meeting orga-
nized by the Joint FAO/IAEA Division of Nuclear Techniques in
Food and Agriculture, Phoenix, Arizona, 9-13 September 1991.
Genetic control of lepidopterous pests includes the environmen-
tally benign use of the sterile insect technique as well as the use
of inherited sterility, which is especially pronounced in the first fil-
ial (F,) generation following the exposure of the parents to
substerilizing doses of ionizing radiation. In the case of inherit-
ed sterility, the F, generation is reared in the field, thereby reduc-
ing costs. Some lepidopterous species can be mass reared in
factories, stockpiled in diapause, irradiated and activated for
release in synchrony with the wild population. This method has
been highly successful since 1968 in protecting 0.5 million
hectares of cotton in the San Joaquin Valley of California from
the pink bollworm. This report presents information mainly on
the inital phases in the development of the use of inherited steril-
ity to manage populations of the corn earworm, codling moth,
Asian corn borer, European corn borer, diamondback moth, cot-
ton leafworm, fall army worm, tropical army worm, gypsy moth,
pink bollworm and wild mulberry silkworm.

STI/PUB/929 (162 pp., 28 figures; 1993)
ISBN 92-0-101793-6
Price: 460 Austrian Schillings

STERILE INSECT TECHNIQUE AND
RADIATION IN INSECT CONTROL
Proceedings Series

Proceedings of a symposium organized by the IAEA and FAO,
Neuherberg, Federal Republic of Germany, 29 June to 3 July
1981. The use of isotopes and radiation in the development of
genetic sexing mechanisms and the application of the sterile
insect technique against insects of medical, veterinary and agri-
cultural importance, as well as recent developments in the
tsetse physiology, mass rearing and sterilization, are dealt with
in this publication.

Contents: Present status of the sterile insect technique (SIT);
Review of SIT research, and implementation against pests of
medical, agricultural and veterinary importance; Tsetse mass
rearing and the SIT; Genetic approaches to the SIT; Quality con-
trol of fruit flies; Sterility induction; Computer simulations; Poster
presentations; Genetic approaches; Mass rearing.

STI/PUB/595 (495 pp., 110 figures; 1982)
ISBN 92-0-010082-1
Price: 980 Austrian Schillings

STERILE INSECT TECHNIQUE FOR
TSETSE CONTROL AND ERADICATION
Panel Proceedings Series

Proceedings of the final research co-ordination meeting orga-
nized by the Joint FAO/IAEA Division of Nuclear Techniques in
Food and Agriculture, Vom, Plateau State, Nigeria, 6-10 June
1988. The proceedings contain the final reports (15) of scientists
co-operating in a five year co-ordinated research programme. Its
main objectives were: (1) to provide a research base and sup-
port for ongoing and future tsetse control/eradication pro-
grammes involving the application of SIT; (2) to develop meth-
ods for evaluating and monitoring tsetse SIT campaigns; and (3)
to develop strategies for incorporating SIT into national and
regional (area-wide) tsetse and trypanosomiasis control pro-
grammes. Included in this volume are reports of two successful
SIT programmes, one in Burkina Faso covering 3000 km2 and
another in Nigeria covering 1500 km2.

STI/PUB/830 (228 pp., 60 figures; 1990)
ISBN 92-0-111390-0
Price: 620 Austrian Schillings

USE OF IRRADIATION TO CONTROL INFECTIVITY OF
FOOD-BORNE PARASITES
Proceedings Series
(See under Food Irradiation, p. 6)
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CEREAL GRAIN PROTEIN IMPROVEMENT
Panel Proceedings Series

Proceedings of the final meeting of the FAO/IAEA/GSF/SIDA co-
ordinated research programme, Vienna, 6-10 December 1982.
The volume also includes conclusions and recommendations as
guidelines for future research towards improvement of protein
content and nutritional quality in high yield cereals.

Contents: Mutation breeding; Cross-breeding with mutants and
other protein gene resources; Genetics, cytogenetics and phys-
iology; Nutritional analysis; Conclusions and recommendations;
Annexes.

STI/PUB/664 (388 pp., 78 figures; 1984)
ISBN 92-0-111184-3
Price: 910 Austrian Schillings

IMPROVEMENT OF GRAIN LEGUME PRODUCTION
USING INDUCED MUTATIONS
Panel Proceedings Series

Proceedings of a workshop, Pullman, Washington, 1-5 July
1986. The workshop concluded 35 research projects supported
and co-ordinated under various programmes since 1970 which
dealt with the use of induced mutations for the genetic improve-
ment of 15 different grain legume species carried out in 21 dif-
ferent countries. Thus, these proceedings provide a compre-
hensive review of the potential, as well as a summary of the
achievements, of mutation breeding for crop plants that are
extremely important as food crops in developing countries and
as important sources of edible oil and animal feed in developing
and developed countries.

Contents: Grain legumes relevant for developing or developed
countries; Limitations of grain legume production to be lifted by
improved cultivars; Technology of mutagenesis, mutation selec-
tion and mutant characterization for the various grain legume
species; Development of mutant cultivars and their performance.

STI/PUB/766 (524 pp., 39 figures; 1988)
ISBN 92-0-111188-6
Price: 1300 Austrian Schillings

IMPROVEMENT OF OIL-SEED AND INDUSTRIAL
CROPS BY INDUCED MUTATIONS
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 17-21
November 1980.

Contents: Introductory papers; Genetic improvement of crops
producing primarily edible oils; Genetic improvement of crops
producing primarily industrial raw material; Oil-seed quality

requirements for industrial processing; Concepts of improving
biomass production from higher plants; Conclusions and
recommendations; Annexes.

STI/PUB/608 (353 pp., 32 figures; 1982)
ISBN 92-0-011082-7
Price: 720 Austrian Schillings

INDUCED MUTATIONS •
Proceedings Series

A TOOL IN PLANT RESEARCH

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 9-13 March 1981. A major part of the papers and
discussions are devoted to the role played by induced mutations
research in providing insight into gene action and gene interac-
tion, the organization of genes in plant chromosomes from the
viewpoint of homology and homoeology, the evolutionary role of
gene duplication and polyploidy, the relevance of gene blocks,
the possibilities for chromosome engineering, the functioning of
cytoplasmic inheritance and the genetic dynamics of popula-
tions.

Contents: Induced mutations and the advancement of genetics;
Induced mutations and plant evolution; Induced mutations and
plant physiology; Induced mutations and plant parasites;
Induced mutations and plant symbioses; Induced mutations and
in vitro culture; Induced mutations and gene ecology; Induced
mutations and plant breeding; Summary report of a consultants
meeting on the Induction of Mutation in Extra-nuclear Hereditary
Cell Elements.

STI/PUB/591 (538 pp., 77 figures; 1981)
ISBN 92-0-010381-2
Price: 1010 Austrian Schillings

INDUCED MUTATIONS AND MOLECULAR
TECHNIQUES FOR CROP IMPROVEMENT
Proceedings Series

*NEW

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 19-23 June 1995. The aim of the symposium was
to review current aspects of mutation and molecular biology
techniques for use In crop improvement and to bridge the gap
between practical plant breeding and molecular techniques.
Problems of crop improvement worldwide, and their possible
solution, were discussed. It was concluded that use of all avail-
able approaches, including mutation and molecuiar biology tech-
niques, will be crucial to future plant breeding programmes in
order to meet the world's food production challenges.

Contents: Opening Session; Plant breeding: problems and cur-
rent techniques; Seed quality; Apomixis and F, hybrids; Plant
pathology and disease resistance; Genome architecture,
genome manipulation and comparative gene mapping;
Methylation and gene expression; Molecular markers: Part 1:
Application of DNA based marker mutations for improvement of
cereals and other sexually reproduced crop species; Part 2: Use
of novel DNA fingerprinting techniques for the detection and



NUCLEAR TECHNIQUES IN FOOD AND AGRICULTURE

characterization of genetic variation in vegetatively propagated
crops; Stress tolerance; Genetic transformation; Looking into the
future: looking into model plants; Biotechnology in developing
countries; Current application of mutation techniques; Molecular
markers and genetic transformation for crop improvement
(poster session); Mutation techniques and biotechnology for
crop improvement (poster session).

STI/PUB/972 (748 pp., 94 figures; 1995)
ISBN 92-0-104695-2
Price: 2160 Austrian Schillings

INDUCED MUTATIONS FOR DISEASE
RESISTANCE IN CROP PLANTS II
Panel Proceedings Series

Proceedings of a research co-ordination meeting organized by
the IAEA and supported by the Swedish International
Development Authority (SIDA), held at Rise National Laboratory,
Denmark, 15-19 June 1981. The book contains a general review
paper as well as reports of projects in various stages of progress
on improving the disease resistance of grain legumes with the
aid of induced mutations, and conclusions and recommenda-
tions which should be of value for future research in this field.

Contents: Introduction; Induced mutations for disease resist-
ance in crop plants; Induced mutations for disease resistance in
grain legumes; Conclusions and recommendations; Annexes.

STI/PUB/633 (248 pp., 7 figures; 1983)
ISBN 92-0-111083-9
Price: 590 Austrian Schillings

INDUCED MUTATIONS IN VEGETATIVELY
PROPAGATED PLANTS II
Panel Proceedings Series

The book contains the reports presented by the project leaders
at the final research co-ordination meeting, Coimbatore, India,
11-15 February 1980. It also includes a review of the whole
research programme on the Improvement of Vegetatively
Propagated Crops and Tree Crops Through Induced Mutations,
which was sponsored by the IAEA between 1972 and 1980.

STI/PUB/519 (310 pp., 63 figures; 1982)
ISBN 92-0-111182-7
Price: 620 Austrian Schillings

PLANT DOMESTICATION BY INDUCED MUTATION
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 17-21
November 1986. The need for plant produced industrial raw
materials, as well as the fact that more and more people depend
upon fewer and fewer plant species for their food, led scientists
to consider the possibility of domesticating additional plant

species, i.e. changing hitherto not cultivated plant species into
crop plants. As spontaneous single gene mutations contributed
substantially to domestication, experimental mutagenesis
appears to be a promising tool to accelerate the process of
domestication in new crop plants. The purpose of the meeting
was to consider the possibilities and limitations of induced muta-
tion technology for the purpose of domestication, to discuss the
methodology, identify target species and define the character
changes required.

STIIPUB/793 (199 pp., 12 figures; 1989)
ISBN 92-0-111089-8
Price: 500 Austrian Schillings

PLANT MUTATION BREEDING FOR CROP IMPROVEMENT
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 18-22 June 1990. The technology of mutation
induction has been accepted by plant breeders as a valuable
additional tool for creating improved cultivars for agriculture and
horticulture. It was amply demonstrated at the symposium that
this technique has been applied with great success in many
annual seed propagated crops such as rice, barley, wheat, cot-
ton, soybean and pea. The technological problems identified pri-
marily concerned vegetatively propagated crops and, in gener-
al, the logistic difficulties in identifying desirable mutants in large
mutagenized populations.

Contents: (Vol.1) Opening session; Mutation breeding in partic-
ular countries; Crop specific mutation breeding; (Vol. 2) Mutation
breeding with particular objectives; Methodology of mutation
breeding; Panel: Part 1: The role of plant breeding for the future
of mankind and the need for genetic resources and opportuni-
ties for mutagenesis or gene engineering; Part 2: Plant mutation
breeding: Its future role, the methodology needed, training and
the research priorities.

STI/PUB/842 (Vol. 1: 554 pp., 51 figures; Vol. 2: 498 pp.,
91 figures; 1991)
1: ISBN 92-0-010091-0
2: ISBN 92-0-010191-7
Price: Vol. 1: 1480 Austrian Schillings

Vol. 2: 1320 Austrian Schillings

SELECTION IN MUTATION BREEDING
Panel Proceedings Series

Proceedings of a consultants meeting, Vienna, 21-25 June 1982.
Mutation breeding is a valuable supplement to the techniques
available for plant breeders in developing improved varieties.
However, it has its limitations. It is generally recognized that more
efforts are needed to develop selection methods that enable the
breeder to make advances in complex and difficult characteristics
related to productivity, adaptation and tolerance. Interdisciplinary
co-operation is mandatory for such developments.
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Contents: Introduction; Induced mutants in plant breeding:
Achievements and limitations; Plant breeders' objectives and
selection strategies; Breeding objectives of particular rele-
vance: Selection methods applicable to mutation breeding;
Praxis of mutant selection; Unconventional systems for mutant
selection; Conclusions and recommendations; Bibliography.

STI/PUB/665 (180 pp., 14 figures; 1984)
ISBN 92-0-111284-X
Price: 430 Austrian Schillings

Plant Biotechnology

INDUCED MUTATIONS AND MOLECULAR *NEW
TECHNIQUES FOR CROP IMPROVEMENT
Proceedings Series
(See under Mutation Plant Breeding, p. 9)

NUCLEAR TECHNIQUES AND IN VITRO
CULTURE FOR PLANT IMPROVEMENT
Proceedings Series

Proceedings of a symposium organized by the IAEA and FAO,
Vienna, 19-23 August 1985. The symposium examined the use-
fulness for plant breeding purposes of somaclonal variation, i.e.
the occurrence of mutations during in vitro culture with or with-
out the application of ionizing radiation or other mutagens.
Another issue was finding ways and means of maintaining the
genetic integrity of plants under in vitro conditions, such integri-
ty being of vital importance if in vitro techniques are to be used
to propagate virus-free clones of economically important plants,
or to preserve germplasm in gene banks. In vitro culture tech-
niques considerably accelerate the plant breeding cycle. This
factor and the advantage of using haploids derived from anoth-
er culture were also discussed at the symposium.

Contents: Genetic variation from in vitro culture; Genetic stabil-
ity of in vitro cultures; In vitro culture with application of muta-
gens; Haploids; In vitro mutant selection; Use of genetic varia-
tion derived by in vitro culture; In vitro techniques as aids in
mutation breeding; Genetic engineering.

STI/PUB/698 (529 pp., 91 figures; 1986)
ISBN 92-0-010086-4
Price: 1320 Austrian Schillings

Soil Fertility and Irrigation

ISOTOPE AND RADIATION TECHNIQUES IN SOIL
PHYSICS AND IRRIGATION STUDIES 1983
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and

FAO, Aix-en-Provence, France, 18-2 April 1983. The symposium
concentrated on the use of isotope and radiation techniques in
soil physics and irrigation studies. Attention was focused on the
possibilities of using isotopes and various types of radiation
equipment in irrigation and crop water studies, and on crop pro-
duction in saline soils.

Contents: Characterization of field soils: Water quality and salt-
affected soils; Soil water; Soil water management considera-
tions; Nuclear methodology.

STI/PUB/647 (597 pp., 231 figures; 1983)
ISBN 92-0-010083-X
Price: 1390 Austrian Schillings

NUCLEAR TECHNIQUES IN IMPROVING
PASTURE MANAGEMENT
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 10-14
November 1980.

Contents: Improving biological nitrogen fixation in pasture and
forage systems; Improving pasture systems; Improving animal
production from pasture systems; International programmes on
pasture management.

STI/PUB/639 (190 pp., 39 figures; 1983)
ISBN 92-0-111283-1
Price: 460 Austrian Schiilings

NUCLEAR TECHNIQUES IN SOIL-PLANT *NEW
STUDIES FOR SUSTAINABLE AGRICULTURE
AND ENVIRONMENTAL PRESERVATION
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 17-21 October 1994. The objective of the sympo-
sium was to assess the progress being made in the use of
nuclear and related techniques for studying various aspects of
soil fertility and plant nutrition, environmental problems, the
potential and limitations of existing methods, and the possibili-
ties for further development. Analytical methods and equipment
are discussed, as are isotope dilution techniques, transfers of
fixed N to non-fixing crops, crop water consumption, labelled fer-
tilizer involving fertigation, 13C discrimination, erosion and soil
degradation, and global warming and climate change. The pro-
ceedings should assist scientists, particularly those in develop-
ing countries, to find ways of increasing and sustaining soil fer-
tility and crop production while preserving the environment.

Contents: Opening session; Recent developments in analytical
methods and equipment; Fertilizer use and management stud-
ies; Biological nitrogen fixation in sustainable cropping systems;
Soil organic matter studies and nutrient cycling; Water use and
management studies; Plant physiological aspects in crop pro-
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duction; Environmental pollution and preservation; Soil conser-
vation, soil erosion and desertification; Poster session.

STI/PUB/947 (735 pp., 139 figures; 1995)
ISBN 92-0-100895-3
Price: 2120 Austrian Schillings

SOIL AND FERTILIZER NITROGEN
Technical Reports Series No. 244

The report gives a concise overview of the subject addressed
not only to agricultural and environmental scientists but also to
administrators and policy makers.

Contents: Introduction; Soil nitrogen for agriculture and forestry;
Soil nitrogen in the environmental context; Improved manage-
ment and conservation of soil nitrogen for the future; Summary
and general conclusions; Summary report on the final meeting
of the FAO/IAEA/GSF Programme on Agricultural Nitrogen
Residues, Vienna, May 1983.

STI/DOC/10/244 (107 pp., 5 figures; 1984)
ISBN 92-0-115184-5
Price: 330 Austrian Schillings

SOIL NITROGEN AS FERTILIZER OR POLLUTANT
Panel Proceedings Series

This report represents an effective mid-term review of a co-
ordinated international five-year programme of research on the
problems of how to conserve native soil and added fertilizer
nitrogen as a result of leaching below the crop rooting zone. The
report reviews and summarizes progress in a series of ongoing
worldwide studies of this important question facing those con-
cerned with agricultural food production.

STI/PUB/535 (398 pp., 81 figures; 1980)
ISBN 92-0-111080-4
Price: 760 Austrian Schillings

STABLE ISOTOPES IN PLANT NUTRITION,
SOIL FERTILITY AND ENVIRONMENTAL STUDIES
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 1-5 October 1990. The objective of the sympo-
sium was to evaluate progress in the use of stable isotopes to
examine various aspects of soil fertility and plant nutrition and
some environmental problems, the potential and limitations of
existing methods, and possibilities for further development. The
meeting focused on the site level rather than the landscape level
and, more specifically, on soil-plant relations, although land-
scape environmental aspects were also examined. The underly-
ing theme was an assessment of current and possible future
approaches to two problems of concern: how to increase or sus-

tain productivity with minimum inputs, and how to limit environ-
mental damage due to inappropriate land management and to
industry.

Contents: New methodologies and approaches in stable isotope
analysis; Measurement of biological nitrogen fixation using 15N
additions; The 15N natural abundance method for measurement
of biological nitrogen fixation; Review of papers in Sessions 2
and 3; Applications of 15N methods to measurement of biologi-
cal nitrogen fixation; Stable isotopes in soil organic matter stud-
ies; Soil nitrogen transformations and losses; Nutrient uptake
and use by the plant; Stable isotopes in studies of plant metab-
olism; 13C/'2C discrimination as a measure of water use effi-
ciency; 13C in studies of plant carbon balance; Stable isotopes in
water transport studies; Sulphur flows and transformations in
ecosystems; Atmospheric change and aerial pollutants.

STI/PUB/845 (670 pp., 137 figures; 1991)
ISBN 92-0-010391-X
Price: 1800 Austrian Schillings

Agrochemicais

AGROCHEMICAL RESIDUE-BIOTA INTERACTIONS
IN SOIL AND AQUATIC ECOSYSTEMS
Panel Proceedings Series

Proceedings of a co-ordinated research programme meeting,
Vienna, 28 August to 2 September 1978. Isotopic tracer tech-
niques provide a most important tool for studying biota interac-
tions in soil and aquatic ecosystems and for assessing the sig-
nificance to the residue. Concepts and new approaches to stud-
ies on eutrophication and ecotoxicology are dealt with. Labelled
substrate techniques provide a very useful tool for studying the
effects of residues on biological processes vital to soils and fish-
eries.

Contents: General; Water ecosystems; Soil ecosystems; Solid
and water and paddy field ecosystems; Report.

STI/PUB/548 (305 pp., 77 figures; 1980)
ISBN 92-0-111280-7
Price: 580 Austrian Schillings

AGROCHEMICALS: FATE IN FOOD
AND THE ENVIRONMENT
Proceedings Series

Proceedings of a symposium organized by the IAEA in co-oper-
ation with the Comitato Nazionale per la Ricerca e per lo
Sviluppo dell'Energia Nucleare e delle Energie Alternative
(ENEA) in Rome, 7-11 June 1982. The publication provides a
review of advances made in the development and application of
nuclear techniques in studying the fate of pesticide chemicals in
plants, food and farm animals, and in terrestrial and aquatic
ecosystems.
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Contents: Pesticides: Benefits and costs; Pesticides in the agri-
cultural environment; Pesticides in aquatic ecosystems;
Pesticides in soil; Pesticide metabolism in plants; Pesticides in
food; Fertilizers and pesticides; Panel discussion on research
needs for effective and safe pesticides; Panel discussion on
research needs for effective and safe pesticides in developing
countries (summary report); Highlights of the Conference
(review); Consultants meeting on Persistent Pesticides and
Herbicides in the Tropics Using Isotope Techniques (summary
report); Third FAO/IAEA Research Co-ordination Meeting on
Agricultural Chemical Residue-Biota Interactions in Soil and
Aquatic Ecosystems (summary report).

STI/PUB/623 (363 pp., 59 figures; 1982)
ISBN 92-0-010382-0
Price: 720 Austrian Schillings

GUIDELINES FOR AGRICULTURAL
COUNTERMEASURES FOLLOWING AN
ACCIDENTAL RELEASE OF RADIONUCLIDES
Technical Reports Series No. 363

This report is a collation of information and experience gained
from the Chernobyl accident in 1986, concerning the transfer of
radionuclides, especially 137Cs and 90Sr, through food chains
to humans and the ways to effectively reduce them. Accounts of
measures taken in various countries following the Chernobyl
accident, which at the time caused significant radioactive
contamination of the environment over widely separated areas,
some relatively remote from the site, are included.

Contents: Part I. Introduction; 1. Introduction; 2. General con-
siderations; 3. Developing a strategy for agricultural counter-
measures; Part II. Agricultural countermeasures: scientific basis
and practice; 4. Introduction; 5. Preventive measures to be
applied before and during the arrival of radioactive fallout;
6. Countermeasures to be applied in the first few weeks after
deposition; 7. Countermeasures to be applied in the medium
and long term; 8. Losses of radionuclides in food by processing
and culinary preparation; Part III. Organizing for response;
9. Introduction; 10. Emergency preparedness; 11. Response;

12. Public information and information for farmers; Part
IV. Contamination in agriculture from past nuclear accidents;
13. Introduction; 14. Nuclear accident requiring countermea-
sures only in the short term; 15. Nuclear accident requiring
countermeasures in both the short and long term; Glossary.

STI/DOC/010/363 (115 pp., 1 figure; 1994)
ISBN 92-0-100894-5
Price: 400 Austrian Schillings

LABORATORY TRAINING MANUAL ON THE USE OF
NUCLEAR AND ASSOCIATED TECHNIQUES IN
PESTICIDE RESIDUES
Technical Reports Series No. 329

The present revised manual gives a concise yet comprehensive

presentation of the basic principles necessary for the proper use
of nuclear and associated techniques in pesticide residue analy-
sis to obtain information on the metabolism or fate of pesticide
chemicals in plants, animals, soil, water and non-target organ-
isms.

Contents: Part I. Properties of radionuclides and radiation;
Part II. Radiation detection and measurement of radioactivity;
Part III. Radiation protection; Part IV. Tracer methodology; Part V.
Radiation biology; Part VI. Introduction to practical work; Part VII.
Laboratory exercises; Part VIII. Appendices; Part IX. Glossary.

STI/DOC/10/329 (264 pp., 40 figures; 1991)
ISBN 92-0-115091-1
Price: 780 Austrian Schillings

LABORATORY TRAINING MANUAL ON THE USE OF
NUCLEAR TECHNIQUES IN PESTICIDE RESEARCH
Technical Reports Series No. 225

This manual is designed to give the scientist involved in pesti-
cide research the basic terms and principles for understanding
ionizing radiation: detection and measurement, its hazards, and
some of the more common applications. Basic laboratory exer-
cises are included. The applied part of the manual contains a
series of laboratory exercises which demonstrate the use of
radioisotopes in pesticide research.

Contents: Part I. General introduction to experimental work with
isotopes and radiation; Part II. Radiation biology; Part III. Mental
exercises; Part IV. Introduction to practical work; Part V.
Laboratory exercises; Part VI. Appendices; Part VII. Glossary of
some basic terms and concepts.

STI/DOC/10/225 (291 pp., 42 figures; 1983)
ISBN 92-0-115083-0
Price: 680 Austrian Schillings

PESTICIDES: FOOD AND ENVIRONMENTAL
IMPLICATIONS
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO in co-operation with the Gesellschaft fur Strahlen- und
Umweltforschung, Neuherberg, 24-27 November 1987. An
FAO/IAEA/GSF research co-ordination meeting was held imme-
diately after and in conjunction with the symposium. Pesticides
are an integral part of modern agriculture in most developing
countries, increasing amounts of active ingredients are being
consumed, particularly in the intensively cropped regions of
South-East Asia. Inherent contamination of the environment fol-
lows if rules and regulations are not strictly adhered to. The
search for safer, less persistent and more specific pesticides
and examination of the fate of applied pesticides in various
regions of the world were the main themes of the symposium.
Special emphasis was placed on the use of nuclear techniques,
especially on labelled compounds in research.

13
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Contents: Environmental contamination; Pesticide residues in
general; Residues in crops; Soil ecosystems; Water-soil ecosys-
tems; Alternative methods for pest control.

STI/PUB/764 (331 pp., 61 figures; 1988)
ISBN 92-0-010288-3
Price: 840 Austrian Schillings

QUANTIFICATION, NATURE AND BIOAVAILABILITY
OF BOUND "C-PESTICIDE RESIDUES IN OIL,
PLANTS AND FOOD
Panel Proceedings Series

This publication contains the papers presented at a research co-
ordination meeting, Gainesville, Florida, 25-29 March 1985. The
joint FAO/IAEA programme was designed to assist scientists of
developing countries to make safe and effective use of nuclear
techniques for studying pesticide interactions with various com-
ponents of the agricultural ecosystems. The book aiso contains
a report on the results of a collaborative study using a model
protocol for the determination of bound residues in soil and an
appraisal of the overall programme accomplishments.

Contents: Papers presented by the authors; FAO/IAEA model
protocol for the determination of bound residues in soil: Final
report on the common experiment; Appraisal of the co-ordinated
research programme.

STI/PUB/724 (198 pp., 16 figures; 1986)
ISBN 92-0-111186-X
Price: 500 Austrian Schillings

SOIL NITROGEN AS FERTILIZER OR POLLUTANT
Panel Proceedings Series
(See under Soil Fertility and Irrigation, p. 12)

STUDIES OF THE MAGNITUDE AND NATURE OF
PESTICIDE RESIDUES IN STORED PRODUCTS,
USING RADIOTRACER TECHNIQUES
Panel Proceedings Series

Proceedings of a final research co-ordination meeting, Ankara,
30 May to 3 June 1988. The five year co-ordinated research pro-
gramme was established in order to aid developing Member
States in their efforts to utilize safely and effectively pesticide
chemicals to maximize the production of grain and other stored
products. The programme was designed to make safe and effec-
tive use of radiotracer techniques for studying pesticide residues
in stored products. The present proceedings contain all papers
presented at the meeting as well as model protocols for study-
ing chemical residues in stored products and an appraisal of the
overall programme accomplishments.

STI/PUB/822 (146 pp., 16 figures; 1990)
ISBN 92-0-111090-1
Price: 460 Austrian Schillings

Animal Production and Health

DOMESTIC BUFFALO PRODUCTION IN ASIA
Panel Proceedings Series

Proceedings of a final research co-ordination meeting organized
by the Joint FAO/IAEA Division of Nuclear Techniques in Food
and Agriculture, Rockhampton, Australia, 20-24 February 1989.
This publication reports the results of the second five year co-
ordinated research programme to determine the constraints on
buffalo production in terms of nutrition, reproduction and dis-
ease. Studies on nutrition focused on the comparative aspects
of digestion of tropical forages and crop by-products, and on the
effects of supplementation or treatment of fibrous feeds. In
reproduction, emphasis was placed on the evaluation of meth-
ods for overcoming prolonged postpartum anoestrus and for
improving overall productivity. The studies on diseases dealt with
trypanosomiasis and rotavirus infection. Field oriented interdis-
ciplinary research was stressed and many of the trials were car-
ried out under smallholder conditions.

STI/PUB/855 (225 pp., 33 figures; 1990)
ISBN 92-0-111490-7
Price; 620 Austrian Schillings

FEEDING STRATEGIES FOR IMPROVING PRODUCTIVITY
OF RUMINANT LIVESTOCK IN DEVELOPING COUNTRIES
Panel Proceedings Series

Proceedings of a combined Advisory Group meeting and a
research co-ordination meeting, Vienna, 13-17 March 1989,
with the main objective of reviewing developments in ruminant
nutrition research and identifying developments and techniques
that could be of use to developing Member States in increasing
livestock productivity. The proceedings contain a selection of the
papers presented at these meetings as well as conclusions and
recommendations.

STI/PUB/823 (233 pp., 20 figures; 1989)
ISBN 92-0-111189-4
Price: 600 Austrian Schillings

ISOTOPE AIDED STUDIES ON GOAT AND
SHEEP PRODUCTION IN THE TROPICS
Panel Proceedings Series

Proceedings of the final research co-ordination meeting on
Improving Sheep and Goat Productivity with the Aid of Nuclear
Techniques, Perth, Australia, 20-24 February 1989, reporting
the results of a five year co-ordinated research programme. The
main objectives of this programme were (a) to encourage
research aimed at establishing the nutritional value of locally
available feedstuffs and assessing strategies for supplementa-
tion, and (b) to examine the reproductive patterns of small rumi-
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nants in different environments, with particular emphasis on the
seasonally of ovarian and testicular function, and the effects of
nutrition and disease on reproductive efficiency.

STI/PUB/860 (210 pp., 58 figures; 1991)
ISBN 92-0-111091-X
Price: 580 Austrian Schillings

ISOTOPE AIDED STUDIES ON LIVESTOCK PRODUCTIVITY
IN MEDITERRANEAN AND NORTH AFRICAN COUNTRIES
Panel Proceedings Series

Proceedings of the final research co-ordination meeting orga-
nized by the IAEA and the Direzione Generate per la Coopera-
zione Italians allo Sviluppo, Rabat, Morocco, 23-27 March
1987. The production of meat, milk, wool and other products
from grazing animals has a long and important tradition in coun-
tries around the Mediterranean and North Africa. Although there
are many millions of both large and small ruminants in these
countries, the output of livestock products is increasingly falling
short of the demand created by human population expansion. To
reverse, or at least slow down, this trend requires that better use
be made of existing animal and feed resources — in effect to
optimize individual productivity. The strategies to be adopted to
optimize productivity need to be developed through both basic
and applied research on breeding, feeding and other manage-
ment practices. Nuclear techniques, employed in conjunction
with standard methods, play an important role in developing a
proper understanding of animal/environment interactions; they
can also be used to examine how such interactions can be
manipulated to minimize the impact of constraints and thereby to
improve productivity.

Contents: Types of ruminant animals and production systems in
Mediterranean and North African countries; Adaptation of ani-
mals to the environment; Reproduction and nutrition of rumi-
nants, with focus on indigenous breeds and feedstuffs.

STI/PUB/778 (379 pp., 88 figures; 1988)
ISBN 92-0-111088-X
Price: 940 Austrian Schillings

ISOTOPE AIDED STUDIES ON NON-PROTEIN NITROGEN
AND AGRO-INDUSTRIAL BY-PRODUCTS UTILIZATION
BY RUMINANTS
Panel Proceedings Series

Proceedings of the final research co-ordination meeting, Vienna,
24-26 March 1986. This publication reports the results of a five-
year programme aimed at (1) evaluating locally available
resources, in particular agro-industrial by-products as feeds for
ruminant animals, and (2) formulating rations using these
resources to improve the level of animal production in develop-
ing countries.

STI/PUB/748 (192 pp., 31 figures; 1987)
ISBN 92-0-111087-1
Price: 480 Austrian Schillings

ISOTOPE AND RADIATION RESEARCH ON
ANIMAL DISEASES AND THEIR VECTORS
Proceedings Series
(See under Insect and Pest control, p. 7)

ISOTOPE AND RELATED TECHNIQUES IN
ANIMAL PRODUCTION AND HEALTH
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 15-19 April 1991. The symposium reviewed
advances in nutrition and reproduction of ruminant and other
herbivorous animals, as well as in new approaches to disease
diagnosis and control. Consideration was given to isotope and
related techniques currently employed in research, but more
importantly to the application of research findings in improving
the productivity of livestock reared in tropical and subtropical
developing countries, e.g. of ruminant animals whose diets
mainly consist of poor quality roughages. Also addressed were
advances in the development of highly sensitive radioimmuno-
assay methods for measuring the concentrations of reproductive
and other hormones. In addition, emphasis was given to devel-
opments in the use of enzyme linked immunosorbent assays,
not only for diagnosis of diseases of major relevance to devel-
oping countries, but also for their applicability in monitoring the
effectiveness of large scale vaccination programmes and con-
ducting epidemiological surveys.

Contents: Animal nutrition; Animal reproduction; Animal health.

STI/PUB/876 (611 pp., 100 figures; 1991)
ISBN 92-O-010491-6
Price: 1620 Austrian Schillings

ISOTOPES AND RADIATION IN PARASITOLOGY IV
Panel Proceedings Series

This book is the result of an Advisory Group meeting organized
by the IAEA at the University of Cambridge Veterinary School,
United Kingdom,10-14 September 1979. To increase the avail-
ability of animal products, particularly in tropical and subtropical
areas, more effort must be made to control parasites and, at the
same time, the scale and nature of how host and parasite alike
adapt to the environment must be defined. This requires a bet-
ter understanding of the epidemiology, pathogenesis and
immunology of parasitic infections under the conditions of vari-
ous climatic regions and in different host genotypes. In this con-
text, nuclear techniques, employed in conjunction with other
standard techniques, are important research tools. The contents
include papers on the pathogenesis and immunology of animal
trypanosomiasis, schistosomiasis and gastrointestinal nema-
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tode infections; trypanotolerance and the genetics of resistance
to ticks and endoparasites of cattle; tissue and blood protein
turnover in parasitized animals; the influence of the environment
on the epidemiology of helminth infections; and immunization
against parasites.

STI/PUB/572 (225 pp., 34 figures; 1981)
ISBN 92-0-111081-2
Price: 420 Austrian Schillings

LABORATORY TRAINING MANUAL ON
RADIOIMMUNOASSAY IN ANIMAL
REPRODUCTION
Technical Reports Series No. 233

Reproduction must be regarded as one of the major limiting fac-
tors in animal production, and many of the modern methods for
improving reproduction rely heavily on the ability to measure
hormone levels in blood and milk. This has produced a world-
wide demand for laboratory facilities to carry out hormone
assays and the need for specialist training to allow these assays
to be undertaken. The need to measure nanogram and picogram
quantities and the use of radionuclides require considerable skill
and care, and this manual has been prepared to aid training and
to provide the sort of information that rarely appears in scientif-
ic papers. Included are sections on the biology of reproduction
and a general introduction to radioimmunoassay.

Contents: General introduction to experimental work with iso-
topes and radiation; Mental exercises; Introduction to practical
work; General introduction to radioimmunoassay; Laboratory
exercises; Appendices; Glossary of some basic terms and con-
cepts.

STI/DOC/10/233 (270 pp., 32 figures; 1984)
ISBN 92-0-115084-9
Price: 690 Austrian Schillings

LABORATORY TRAINING MANUAL ON THE USE OF
NUCLEAR TECHNIQUES IN ANIMAL NUTRITION
Technical Reports Series No. 248

This manual includes a detailed consideration of tracer method-
ology, and exercises in which isotopes are used to measure a
wide variety of parameters relating either to the nutritional status
of the animal as a whole or to particular organs or systems hav-
ing a direct bearing on feed digestion and utilization. It also
includes descriptions of methods that do not directly involve
radioactive or stable isotopes, since it has to be recognized that
while isotopic tracer methods provide a powerful tool for
research nutritionists, they cannot and should not be used in iso-
lation.

Contents: Part I. Potential of isotopic techniques in animal nutri-
tion; Part II. Introduction to isotopes and radiation; Part III. Tracer
methodology; Part IV. Practical work; Part V. Exercises in appli-

cation of isotopic techniques in animal nutrition; Part VI.
Appendices (1-6).

STI/DOC/10/248 (314 pp., 43 figures; 1985)
ISBN 92-0-115085-7
Price: 790 Austrian Schillings

LABORATORY TRAINING MANUAL ON THE USE OF
NUCLEAR TECHNIQUES IN ANIMAL PARASITOLOGY
Technical Reports Series No. 219

This manual is designed as an aid to specialist training in the
application of nuclear techniques in the field of animal parasitol-
ogy, not only in research where radioisotopic methods are exten-
sively used in the study of the immunology and pathogenesis of
host/parasite interactions, but also for disease control through
the use of radiation attenuated vaccines.

Contents: Part I. General introduction to experimental work with
isotopes and radiation; Part II. Radiation biology; Part III. Mental
exercises; Part IV. Introduction to practical work; Part V.
Laboratory exercises; Part VI. Appendices; Part VII. Glossary of
some basic terms and concepts.

STI/DOC/10/219 (335 pp., 11 figures; 1982)
ISBN 92-0-115182-9
Price: 720 Austrian Schillings

LIVESTOCK REPRODUCTION IN LATIN AMERICA
Panel Proceedings Series

Proceedings of a final research co-ordination meeting organized
by the Joint FAO/IAEA Division of Nuclear Techniques in Food
and Agriculture, Bogota, 19-23 September 1988. The general
goals of this programme, which was part of the ARCAL
(Arreglos Regionales Cooperativos para la Promoci6n de la
Ciencia y la Tecnologia Nucleares en America Latina) project,
were to characterize and improve the reproductive management
of milk, meat and fibre producing livestock maintained under the
diverse environmental and management conditions prevailing in
the Latin American region. In particular, the programme
addressed the efficacy of using radioimmunoassay methods of
measuring reproductive performance on the basis of breeding
and production records, behaviour and clinical parameters.

Contents: Part I: Milk production systems; Part l(a). Intensive
dairying systems; Part l(b). Dual purpose systems; Part II. Beef
production systems; Part III: Sheep and goat production sys-
tems; Part IV: Camelids.

STI/PUB/833 (446 pp., 112 figures; 1990)
ISBN 92-0-111290-^
Price: 1200 Austrian Schillings
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NUCLEAR AND RELATED TECHNIQUES FOR
IMPROVING PRODUCTIVITY OF INDIGENOUS
ANIMALS IN HARSH ENVIRONMENTS
Panel Proceedings Series

Proceedings of a seminar and an Advisory Group meeting,
Ankara, 3-8 June 1985. Although emphasis is given to the use
of immunoassay methods (RIA and EIA) for assessing repro-
ductive status and diagnosing infections, the publication also
covers the use of radiation for vaccine production and radioiso-
topes for measuring water and mineral requirements, and vari-
ous aspects of digestion and metabolism in ruminant livestock.

Contents: Recommendations of the FAO/IAEA Advisory Group
meeting on Improving the Productivity of Indigenous Animals in
Harsh Environments with the Aid of Nuclear Techniques;
Selected contributions from the seminar for developing countries
in Africa and the Middle East on Research Using Techniques
Aimed at Improving Meat, Milk and Wool Production from
Ruminant Animals.

STI/PUB/725 (216 pp., 15 figures; 1986)
ISBN 92-0-111086-3
Price: 550 Austrian Schillings

NUCLEAR AND RELATED TECHNIOUES IN
ANIMAL PRODUCTION AND HEALTH
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 17-21 March 1986. The symposium provided a
forum at which scientists from various disciplines reviewed the
various ways in which nuclear and other methods can be used
to evaluate and improve animal nutrition, reproduction and dis-
ease diagnosis and control under the different environmental
conditions prevailing in the developing world.

Contents: Opening session; Adaptation of animals to the envi-
ronment; Animal reproduction; Animal health; Animal nutrition;
Poster session.

STI/PUB/717 (689 pp., 102 figures; 1986)
ISBN 92-0-010286-7
Price: 1700 Austrian Schillings

important in the protein metabolism of ruminant animals. The
remaining eight papers are concerned with the use and improve-
ment of agro-industrial by-products in ruminant feeding. Some of
these deal with improving the nutritive value of ligno cellulose by
irradiation and some deal with local feeds and nitrogenous
wastes as supplements to poor roughage diets.

STI/PUB/636 (259 pp., 36 figures; 1983)
ISBN 92-0-111183-5
Price: 610 Austrian Schillings

NUCLEAR TECHNIQUES IN THE STUDY AND CONTROL
OF PARASITIC DISEASES OF LIVESTOCK
Panel Proceedings Series

Proceedings of a final research co-ordination meeting, Vienna,
11-14 May 1987. The aims of this programme were to encour-
age studies on the development of new vaccines, or on a more
extensive application of the available vaccines, and to stimulate
examination of the immunology, pathogenesis and genetics of
host-parasite relationships of veterinary importance in develop-
ing countries.

STI/PUB/792 (208 pp., 38 figures; 1988)
ISBN 92-0-111288-2
Price: 530 Austrian Schillings

NUCLEAR TECHNIQUES IN TROPICAL ANIMAL
DISEASES AND NUTRITIONAL DISORDERS
Panel Proceedings Series

Proceedings of a consultants meeting, Vienna, 13-16 June
1983. The purpose of the meeting was to review applications of
nuclear and related techniques in the study, diagnosis and, in
some cases, control of diseases and nutritional disorders of eco-
nomically important livestock species, and to make recommen-
dations on introducing them into developing Member States.

STI/PUB/675 (212 pp., 21 figures; 1984)
ISBN 92-0-111384-6
Price: 500 Austrian Schillings

NUCLEAR TECHNIQUES FOR ASSESSING
AND IMPROVING RUMINANT FEEDS
Panel Proceedings Series

Proceedings of a consultants meeting, Vienna, 30 November to
4 December 1981. The first seven papers relate to the mecha-
nism of reactions in the rumen, with emphasis on the flow and
interconversions of nitrogenous compounds, which are so

STUDIES ON THE REPRODUCTIVE EFFICIENCY OF
CATTLE USING RADIOIMMUNOASSAY TECHNIQUES
Panel Proceedings Series

Proceedings of a final research co-ordination meeting, Vienna,
5-9 September 1988. The 13 individual papers presented at the
meeting are included in this publication and represent a synthe-
sis of the work carried out under the co-ordinated research pro-
gramme initiated in 1982 with the aim of stimulating studies to
characterize and improve the reproductive performance of
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indigenous cattle under the diverse environmental and manage-
ment conditions prevailing in developing countries.

STI/PUB/829 (178 pp., 26 figures; 1990)
ISBN 92-0-111590-3
Price: 500 Austrian Schillings

THE USE OF NUCLEAR TECHNIOUES TO IMPROVE
DOMESTIC BUFFALO PRODUCTION IN ASIA
Panel Proceedings Series

Proceedings of a final research co-ordination meeting, Manila,
Philippines, 30 January—3 February 1984. The unique role of
the buffalo in Asian agriculture is centuries old, but it is only with-
in the past decade or so that national and international organi-
zations have become seriously interested in promoting the
research long recognized as being required to define and
improve output from the buffalo at the farm level. This publication
reports the results of a five year programme of research which
adopted a multidisciplinary approach to the study and solution of
problems relating to an animal of tremendous economic and
social value.

USE OF TRITIATED WATER IN STUDIES OF PRODUCTION
AND ADAPTATION IN RUMINANTS
Panel Proceedings Series

This publication reports the results of a five year international
co-ordinated programme. The goal of the programme was to
relate water metabolism to environmental factors and to the
physiological and productive attributes of various animals with a
view to identifying efficient animal species and breeds, as well
as management techniques, which would improve production
from marginal grazing lands.

Contents: Introduction; Techniques — theoretical considera-
tions; Techniques — validation; Use of tritiated water in field
studies.

STI/PUB/576 (218 pp., 32 figures; 1982)
ISBN 92-0-111082-0
Price: 440 Austrian Schillings

STI/PUB/684 (218 pp., 26 figures; 1984)
ISBN 92-0-111484-2
Price: 530 Austrian Schillings
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ISOTOPE TECHNIQUES IN THE HYDROGEOLOGICAL
ASSESSMENT OF POTENTIAL SITES FOR THE
DISPOSAL OF HIGH LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 228

This report reviews the application of isotope techniques in min-
ing and waste disposal hydrology, with special emphasis on the
problems connected with low-flow, low-permeability regimes. It
describes the present state of development and the applications
of various isotope techniques used in studying groundwater ori-
gin and flow, with emphasis on low-permeability rock systems.
The application of isotope techniques in waste isolation technol-
ogy can be especially valuable when used in connection with
other hydrological and geochemical methods.

Contents: Introduction; General scope of the report; Water and
tracer movement in the aquifer; Chemical evolution along
groundwater flow-paths; Description of isotope techniques;
Stable isotopes of hydrogen and oxygen; Tritium; Isotope evolu-
tion of aqueous systems; Isotope evolution of dissolved noble
gases; Other radioisotopes of cosmic origin; Uranium series
nuclides; Radioisotope tracers and other nuclear methods;
Conclusions; Appendix 1: Relevant IAEA publications.

STI/DOC/10/228 (164 pp., 51 figures; 1983)
ISBN 92-0-145283-7
Price: 430 Austrian Schillings

STI/DOC/10/295 (169 pp., 15 figures; 1989)
ISBN 92-0-125189-O
Price: 480 Austrian Schillings

NEUTRON MONITORING FOR
RADIOLOGICAL PROTECTION
Technical Reports Series No. 252

The assessment of the dose equivalent to organs of the body
resulting from the exposure to neutrons is one of the important
problems of radiation protection. The practical measurement of
neutrons presents special difficulties, giving rise to problems in
the development of techniques of neutron monitoring, the design
of monitoring instruments and the assessment of organ dose
equivalents resulting from exposure to neutrons alone or to
mixed radiation fields. The main sources of neutrons are sealed
radionuclide sources, nuclear reactors and particle accelerators.
Neutrons are encountered in the enrichment of fissile materials
and in the processing of spent fuels. Neutron sources are also
widely used in medicine and industry. Neutron monitoring is
therefore a subject of increasing general interest.

Contents: Introduction; Neutron dosimetry; Sources of neutrons;
Dynamic methods of neutron detection; Field instruments;
Passive methods of neutron detection; Personnel dosimeters;
Design of operational systems; Examples of existing stray
neutron fields and neutron dosimetry systems; Calibration and
interpretation.

STI/DOC/10/252 (222 pp., 91 figures; 1985)
ISBN 92-0-125413-7
Price: 600 Austrian Schillings

MEASUREMENT OF RADIONUCLIDES IN FOOD
AND THE ENVIRONMENT: A Guidebook
Technical Reports Series No. 295

This guidebook describes the facilities, equipment and analytical
methods required to determine the concentrations of various
radionuclides in environmental materials and foodstuffs.

Contents: 1. Introduction; 2. Pathways and samples of interest;
3. Radionuclides of interest; 4. Requirements for laboratories,
equipment and personnel; 5. Collection and preparation of
samples; 6. Analytical methods; 7. Analytical quality control;
References: Sections 1-7; Bibliography: Sections 1-7; Annex I:
Method for determining gamma emitters; Annex II: Methods for
radiochemical analysis of tritium; Annex IV: Methods for radio-
chemical analysis of plutonium, americium and curium; Annex V:
Units, prefixes and symbols; Annex VI: Nuclear accident sce-
narios; Annex VII: Radionuclide data; Annex VIII: Grass sample
collection; Annex IX: Gamma spectrometric systems; Annex X:
Potential suppliers of calibration sources and reference
materials.

TECHNIQUES FOR IDENTIFYING TRANSURANIC
SPECIATION IN AQUATIC ENVIRONMENTS
Panel Proceedings Series

Proceedings of a Technical Committee meeting jointly organized
by the IAEA and the Commission of the European Communities,
Ispra, Italy, 24-28 March 1980. The report gives recommenda-
tions on methodology useful for carrying out reliable quantitative
methods for the determination of selected radionuclides, includ-
ing the collection, storage and preparation of samples for chem-
ical and radiochemical analyses.

Contents: Methods of determining transuranic chemical and
radiochemical speciation at environmental levels <10-10~10M;
Methods of studying the bioavailability of transuranics in aquat-
ic organisms; Chemical methods of determining metal fractions
and applicability to transuranics on fresh, estuarine and coastal
sediments.

STI/PUB/613 (290 pp., 69 figures; 1981)
ISBN 92-0-021081-3
Price: 540 Austrian Schillings
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Physics

ATOMIC AND PLASMA-MATERIAL
INTERACTION DATA FOR FUSION
(Supplement to the journal Nuclear Fusion)

The purpose of this series of annually published journals is to
publish original contributions and review articles containing high
quality data on the atomic and plasma-material interaction
processes of interest to thermonuclear fusion research. The sci-
entific scope of the journals includes the topics of elementary
atomic collision processes in fusion plasmas, involving photons,
electrons, ions, atoms and molecules, the collision processes
of plasma particles with surfaces of fusion relevant materials,
and thermophysical material response phenomena related to
the plasma-material interactions. The review articles provide
comprehensive critical analyses and sets of recommended
data for a broader class of interaction processes or thermo-
physical response phenomena. The series represents a
medium for direct exchange of expert assessed or generated
atomic and plasma-material interaction data information
between the atomic/material physics and fusion research com-
munities.

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 1
(Supplement to the journal Nuclear Fusion)

This first volume is devoted to the plasma-material interaction
processes and contains critical data assessments and data col-
lections for all major particle-surface collision processes related
to the partial recycling, impurity generation and material erosion
in tokamak fusion devices. Apart from processes induced by
particle impact, plasma-material interaction effects related to
off-normal plasma events (e.g. disruptions, runaway electron
bombardment) are also covered in this volume. A summary of
the status of data information on these effects is also provided.

STI/PUB/23/APID/1 (138 pp., 87 figures, 21 x 30 cm; 1991)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 2
(Supplement to the journal Nuclear Fusion)

Volume 2 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to the atomic and molecular processes taking
place in the edge region of magnetically confined fusion plas-
mas. The comprehensive review articles included in this volume
discuss exhaustively the current status of the spectroscopic and
collision data for fusion plasma edge constituents. The collision
processes considered include: electron scattering on plasma
edge neutrals, electron impact excitation and ionization of atom-
ic and molecular ions, particle impact induced dissociative and
energy transfer reactions involving molecular hydrogen iso-
topes, heavy particle collision processes and ion-molecule

reactions. Radiative losses and electron cooling rates for carbon
and oxygen plasma impurities are also provided.

STI/PUB/23/APID/2 (134 pp., 60 figures, 21 x 30 cm; 1992)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 3
(Supplement to the journal Nuclear Fusion)

Volume 3 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to atomic collision processes of helium atoms
and of beryllium and boron atoms and ions in fusion plasmas.
Most of the articles included in this volume are extended ver-
sions of the contributions presented at the IAEA experts meet-
ings on Atomic Data for Helium Beam Fusion Alpha Particle
Diagnostics and on the Atomic Database for Beryllium and
Boron, held in Vienna, June 1991, or have resulted from the
cross-section data analyses and evaluations performed by the
working groups of these meetings. The volume contains reviews
of the most important classes of collision processes of plasma
particles with helium atoms and beryllium and boron ions, and
comprehensive sets of recommended cross-section data for
these processes.

STI/PUB/23/APID/3 (127 pp., 26 figures, 21 x 30 cm; 1992)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 4
(Supplement to the journal Nuclear Fusion)

Volume 4 of Atomic and Plasma-Material Interaction Data for
Fusion contains the result of a critical data evaluation of the
cross-sections of ground state and excited hydrogen atoms col-
liding with the basic fusion plasma constituents, the electrons
and protons, and with the multiply charged ions of major plasma
impurities. The primary purpose of the present volume is to pro-
vide a complete set of the collisional data required for the mod-
elling of neutral hydrogen beam penetration in a thermonuclear
fusion plasma.

STI/PUB/23/APID/4 (180 pp., 77 figures, 21 x 30 cm; 1993)
Price: 350 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 5
(Supplement to the journal Nuclear Fusion)

Volume 5 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to a critical review of the physical and thermo-
mechanical properties of presently considered candidate plas-
ma-facing and structural materials for next-generation ther-
monuclear fusion reactors. This volume should provide fusion
reactor designers with a source of critically assessed material
properties data, including information on the material response
to high heat and particle fluxes and on the thermohydrodynam-
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ic coupling with coolants. Emphasis is given to the presentation
of the most recent results for plasma-facing reactor materials.

STI/PUB/23/APID/5 (268 pp., 197 figures, 21 x 30 cm; 1994)
Price: 350 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL
INTERACTION DATA FOR FUSION, Volume 6
(Supplement to the journal Nuclear Fusion)

*NEW

Volume 6 of Atomic and Plasma-Material Interaction Data for
Fusion includes critical reviews and results of original experi-
mental and theoretical studies on inelastic collision processes
among the basic and dominant impurity constituents of fusion
plasmas. The following processes are considered: electron
impact excitation of excited helium atoms, electron impact exci-
tation and ionization of plasma impurity ions and atoms, elec-
tron-impurity-ion recombination and excitation, ionization and
electron capture in collisions of plasma protons and impurity
ions with the main fusion plasma neutron components H, He
and H2 (the latter being always present in the plasma edge or
introduced into the plasma by neutral beam injection for heating,
fuelling or diagnostic purposes).

STI/PUB/23/APID/6 (264 pp., 132 figures, 21 x 30 cm; 1995)
Price: 350 Austrian Schillings

ATOMIC ENERGY REVIEW, SPECIAL ISSUES Nos 2-9
(See under Chemistry, next column)

NEUTRON SCATTERING IN THE NINETIES
Proceedings Series

Proceedings of an international conference organized in coop-
eration with the Julich Nuclear Research Centre, Julich,
Germany, 14-18 January 1985. The study of condensed matter
physics through neutron scattering techniques is one of the most
active and productive areas of material science research. The
proceedings emphasize new technological developments, both
in powerful new neutron sources — steady-state as well as
pulsed — and in new instrumentation and techniques, indicating
that neutron scattering is posed for a new intense period of
growth in terms of the use of the technique in basic research as
well as its application to applied sciences and industry. Various
research utilization aspects are covered in a number of review
papers, which not only deal with condensed matter physics but
also include biology and macromolecules, polymer studies,
microemulsions and material science, all of which papers indi-
cate considerable prospects for industrial applications.

Contents: Introductory lectures; Magnetic devices; Magnetic
devices and ultra-cold neutrons; Steady-state sources;
Instruments and methods; Pulsed sources; Biology and macro-
molecules; Poster presentations: 1. Pulsed and steady-state

sources; 2. Instruments (pulsed sources); 3. Instruments (mis-
cellaneous); 4. Crystals and texture; Neutron diffraction, materi-
al science;

STI/PUB/694 (621 pp., 230 figures; 1985)
ISBN 92-0-030085-5
Price: 1440 Austrian Schillings

Chemistry

NIOBIUM: PHYSICO-CHEMICAL PROPERTIES
OF ITS COMPOUNDS AND ALLOYS
Atomic Energy Review, Special Issue No. 2

Contents: I. Thermochemical properties; II. Phase diagrams;
III. Crystal structures and densities (compounds with non-
metals; intermetallic phases); IV. Diffusion (diffusion rates in
solids; diffusion in niobium; its compounds and alloys).

STI/PUB/66/SPI/2 (202 pp., 30 figures; 1968)
ISBN 92-0-149068-2
Price: 160 Austrian Schillings

TANTALUM: PHYSICO-CHEMICAL PROPERTIES
OF ITS COMPOUNDS AND ALLOYS
Atomic Energy Review, Special Issue No. 3

Contents: I. Thermochemical properties; II. Phase diagrams;
III. Crystal structure and density data; IV. Diffusion.

STI/PUB/66/SPI/3 (133 pp., 18 figures; 1972)
ISBN 92-0-149072-0
Price: 130 Austrian Schillings

BERYLLIUM: PHYSICO-CHEMICAL PROPERTIES
OF ITS COMPOUNDS AND ALLOYS
Atomic Energy Review, Special Issue No. 4

Contents: I. Thermonuclear properties; II. Phase diagrams;
III. Crystal structure and density data; VI. Alloys and compounds
other than halides and chalcogenides; V. Diffusion.

STI/PUB/66/SPI/4 (175 pp., 27 figures, 1973)
ISBN 92-0-149073-9
Price: 180 Austrian Schillings

THORIUM: PHYSICO-CHEMICAL PROPERTIES
OF ITS COMPOUNDS AND ALLOYS
Atomic Energy Review, Special Issue No. 5

Contents: I. Thermochemical properties; II. Phase diagrams;
III. Crystal structure and density data; IV. Alloys and compounds
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other than halides and chalcogenides; V. Halides and chalco-
genides; VI. Diffusion.

STI/PUB/66/SPI/5 (241 pp., 64 figures; 1975)
ISBN 92-0-149075-5
Price: 270 Austrian Schillings

pound, and the text gives the thermodynamic characterization in
the low- and high-temperature regions as well as the properties
of the gaseous state and the vaporization behaviour. For most
actinide materials, thermodynamic data over the complete tem-
perature range are also included in tabular form.

MOLYBDENUM: PHYSICO-CHEMICAL PROPERTIES
OF ITS COMPOUNDS AND ALLOYS
Atomic Energy Review, Special Issue No. 7

Contents: I. Thermochemical properties; II. Phase diagrams;
III. Crystal structure and density data; III.1. Alloys and com-
pounds other than halides and chalcogenides; III.2.
Molybdenum halides and chalcogenides; IV. Diffusion.

STI/PUB/66/SPI/7 (714 pp., 101 figures; 1980)
ISBN 92-0-149080-1
Price: 1080 Austrian Schillings

Part 4: THE ACTINIDE CHALCOGENIDES

Contents: General information; Introduction; Thorium chalco-
genides; Protactinium chalcogenides; Uranium chalcogenides;
Neptunium chalcogenides; Plutonium chalcogenides;
Transplutonium chalcogenides; Thermodynamic properties of
the actinide chalcogenides; Heat-capacity contributions from a
population of excited electronic states in the actinides;
References; Appendices: Tables of thermodynamic functions.

STI/PUB/424/04 (265 pp., 47 figures; 1984)
ISBN 92-0-149084-4
Price: 660 Austrian Schillings

HAFNIUM: PHYSICO-CHEMICAL PROPERTIES
OF ITS COMPOUNDS AND ALLOYS
Atomic Energy Review, Special Issue No. 8

Contents: I. Thermochemical properties; II. Phase diagrams;
III. Crystal structure and density data; IV. Diffusion.

STI/PUB/66/SPI/8 (407 pp., 99 figures; 1981)
ISBN 92-0-149181-6
Price: 620 Austrian Schillings

Part 6: THE ACTINIDE CARBIDES

Contents: General information; Introduction; Thorium-carbon
system; Protactinium-carbon system; Uranium-carbon system;
Neptunium-carbon system; Plutonium-carbon system;
Americium-carbon system; References; Appendix: Tables of
thermodynamic functions.

STI/PUB/424/06 (101 pp., 29 figures; 1984)
ISBN 92-0-149184-0
Price: 280 Austrian Schillings

TITANIUM: PHYSICO-CHEMICAL PROPERTIES
OF ITS COMPOUNDS AND ALLOYS
Atomic Energy Review, Special Issue No. 9

Contents: I. Thermochemical properties; II. Phase diagrams;
III. Crystal structure and density data; IV. Intermetallic com-
pounds of titanium; V. Titanium halides and chalcogenides; VI.
Diffusion.

STI/PUB/66/SPI/9 (460 pp., 124 figures; 1983)
ISBN 92-0-149083-6
Price: 900 Austrian Schillings

THE CHEMICAL THERMODYNAMICS OF
ACTINIDE ELEMENTS AND COMPOUNDS

This series originally consisted of 10 parts, of which 6 are still
available, comprising a critical assessment of the chemical ther-
modynamic properties of the actinide elements and compounds.
Each part is devoted to an individual class of actinide com-

Part 8: THE ACTINIDE HALIDES

Contents: General information; Introduction; Actinium; Thorium;
Protactinium; Uranium; Neptunium; Plutonium; Americium;
Curium; References; Appendix: Tables of thermodynamic
properties.

STI/PUB/424/08 (267 pp.; 1983)
ISBN 92-0-149183-2
Price: 670 Austrian Schillings

Part 9: THE ACTINIDE HYDRIDES

Contents: General information; Introduction; Actinium hydride;
Thorium hydrides; Protactinium hydrides; Uranium hydrides;
Neptunium hydrides; Plutonium hydrides; Americium hydrides;
Curium hydride; References; Appendix: Tables of thermo-
dynamic properties.

STI/PUB/424/09 (115 pp., 15 figures; 1984)
ISBN 92-0-149284-7
Price: 300 Austrian Schillings
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Part 12: THE ACTINIDE AQUEOUS
INORGANIC COMPLEXES

Contents: General information; Introduction; Hydroxide, OH";
Peroxide, Of" Fluoride, F"; Chloride, Cl"; Chlorite, ClOi;
Chlorate, CIO"; Perchlorate, CIO4"; Bromide, Br"; Bromate,
BrO3; Iodide, I"; lodate, IO3"; Periodate, IO|" Sulphite, SOf";
Sulphate, SOf; Thiosulphate, S2Of; Sulphamate, H2NSO3";
Azide, Nj; Hydrazine, N2H4; Nitrite, NO2 ; Nitrate, NO3;
Hydroxylamine, H2NOH; Phosphate, H,,PO»~3; polyphosphates;
Carbonate, COf Cyanide, CN"; Thiocyanate, SCN';
Miscellaneous ligands; Summary of recommended values.

STI/PUB/424/12 (236 pp.; 1992)
ISBN 92-0-101392-2
Price: 600 Austrian Schillings

Part 13: THE GASEOUS ACTINIDE IONS

Contents: General information; Introduction; The actinide
gaseous ions; Actinide gaseous lower-valent halides;
References; Tables of thermodynamic properties.

STI/PUB/424/13 (187 pp., 1985)
ISBN 92-0-149085-2
Price: 460 Austrian Schillings

Parts 7, 10 and 11 will not be published.

Dosimetry (Techniques)

ABSORBED DOSE DETERMINATION IN PHOTON AND
ELECTRON BEAMS — An International Code of Practice
Technical Reports Series No. 277

This report was prepared by P. Andreo, J.R. Cunningham,
K. Hohlfeld and H. Svensson on the basis of a draft developed at
an Advisory Group meeting, Vienna, 18-22 March 1985. It rep-
resents a step towards a Universal Code advising users in
Secondary Standard Dosimetry Laboratories (SSDLs) and radi-
ation therapy centres throughout the world on how to obtain the
absorbed dose from a measurement of exposure of another
appropriate quantity.

Contents: Introduction; Radiation quantities and units;
Equipment; Radiation quality specification and determination;
Measurement chain; Formalism; Determination of absorbed
dose to water; Details on correction factors; The uncertainty in
absorbed dose determination at the reference point; Appendix
A: Evaluation of uncertainties; Appendix B: Introduction to work-
sheets and flow diagrams; References.

STI/DOC/10/277 (98 pp., 16 figures and 4 diagrams; 1987)
E ISBN 92-0-315090-0
S ISBN 92-0-315090-0
Price: 310 Austrian Schillings

ADVANCES IN DOSIMETRY FOR FAST NEUTRONS
AND HEAVY CHARGED PARTICLES FOR
THERAPY APPLICATIONS
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 14-18 June
1982. High energy accelerators producing photons and elec-
trons have supplemented, and to some extent replaced, ^Co
gamma ray radiotherapy in the treatment of cancer, and more
recently fast neutrons, protons and other heavy charged parti-
cles have also been used. A significant part of the progress in all
these methods has been due to improvements in the accuracy
of the dosimetry. This is important in a process where errors as
small as ±5% can affect patient survival. This publication, which
contains 18 papers presented at the meeting and a summary
report of the discussions, should serve as a reference to those
directly concerned with fast neutron or heavy charged particle
dosimetry for radiotherapy.

Contents: Introduction; Dosimetry of fast neutron beams;
Primary standard laboratory activities in neutron dosimetry;
Dosimetry of heavy charged particles in radiation therapy and
radiation biology.

STI/PUB/643 (301 pp., 125 figures; 1984)
ISBN 92-0-111084-7
Price: 710 Austrian Schillings

BIOLOGICAL DOSIMETRY: CHROMOSOMAL
ABERRATION ANALYSIS FOR DOSE ASSESSMENT
Technical Reports Series No. 260

This report covers the principles of cytogenetics and chromo-
some morphology and provides a full description of the proce-
dures and techniques for the correct application of chromosome
aberration analysis. The appendix contains an example of a well
established protocol for performing chromosome aberration
analysis.

Contents: Introduction; Radiation dosimetry; Basic principles of
radiation biology; Human lymphocytes; Structure of the chromo-
some in relation to interactions with radiation; Classification of
chromosomal aberrations; Analytical methods; Data handling;
Dose estimation; Special problems and some examples of dose
assessments; Appendix: Protocol for producing and processing
cultures.

STI/DOC/10/260 (69 pp., 30 figures; 1986)
ISBN 92-0-125086-X
Price: 260 Austrian Schillings

BIOMEDICAL DOSIMETRY: PHYSICAL ASPECTS,
INSTRUMENTATION, CALIBRATION
Proceedings Series

Proceedings of a symposium, Paris, 27-31 October 1980. This
symposium reflects the considerable advances made in the
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practice of radiation dosimetry in medicine and biology, particu-
larly in the field of instrumentation and techniques, in standard-
ization and calibration, and in the development of new systems
for high dose dosimetry, which are also useful for radiation pro-
cessing. Remarkable developments were reported in the tech-
niques used in clinical dosimetry. Improvements were described
in work on the standardization of radiation dose measurement,
with regard both to instrumentation and working procedures.

Contents: General aspects in dosimetry; Dosimetry in physical
and biomedical aspects; Determination of absorbed dose;
Standardization and calibration of dosimetry system;
Development of dosimetry system; Addendum.

STI/PUB/567 (596 pp., 221 figures; 1981)
ISBN 92-0-010281-6
Price: 1100 Austrian Schillings

DOSIMETRY FOR CRITICAUTY ACCIDENTS — A Manual
Technical Reports Series No. 211

This manual includes information on which to base an accurate
and reliable nuclear accident dosimetry service and describes
the requirements and limitations of nuclear accident dosimetry
and its organizational aspects. It also gives guidance on the
establishment of a 'minimum' dosimetry system based upon the
use of personnel and area dosimeters, including interpretation
and calibration of such a system.

Contents: General principles; Criticality accidents and their radi-
ation fields; Requirements and limitations of a dosimetry system;
Measurement of neutron and gamma radiation; Dosimetry sys-
tems; Organization and procedures; Appendices and refer-
ences.

STI/DOC/10/211 (196 pp., 52 figures; 1982)
ISBN 92-0-125082-7
Price: 430 Austrian Schillings

GUIDELINES ON CALIBRATION OF
NEUTRON MEASURING DEVICES
Technical Reports Series No. 285

The majority of the existing Secondary Standard Dosimetry
Laboratories (SSDLs) were established primarily to work with X
rays and gamma rays. Neutron sources are, however, increas-
ingly being applied in industrial processes, research, nuclear
power development and radiation biology and medicine. This
publication deals primarily with methods of applying radioactive
neutron sources for calibration of instrumentation, and gives an
indication of the space, manpower and facilities needed to fulfil
the minimum requirements of a calibration laboratory for neutron
work. Its intention is to serve as a guide for centres about to start
on neutron dosimetry standardization and calibration.

Contents: 1. Introduction; 2. Concepts of dosimetry and calibra-

tion; 3. Types of calibration and test measurement; 4. Sources,
equipment and facilities; 5. Procedures and methods; 6.
Calibration of beam dosimeters; 7. Reports and records;
Appendix I: Basic quantities and units; Appendix II: Glossary;
Appendix III: Neutron sources; Appendix IV: Fluence to dose
equivalent conversion functions; Appendix V: List of symbols;
References.

STI/DOC/10/285 (76 pp., 8 figures; 1988)
ISBN 92-0-115088-1
Price: 250 Austrian Schillings

HIGH-DOSE DOSIMETRY
Proceedings Series

Proceedings of a symposium, Vienna, 8-12 December 1984.
Radiation dosimetry provides reliable quality control of radiation
processes and is the basis for regulatory acceptance of irradia-
tion products. This symposium, the first of its kind, was therefore
designed to be of particular interest to scientists developing
dosimetry and dose assurance techniques for both research and
applied industry. The papers presented at the meeting dis-
cussed the expectations of industry, the problems facing
dosimetry, the concern of industrialists and their activities,
thoughts and hopes for the future.

Contents: General aspects; Dosimetry techniques and systems;
Dose standardization and calibration, physical aspects.

STI/PUB/671 (449 pp., 248 figures; 1985)
ISBN 92-0-010085-6
Price: 1060 Austrian Schillings

HIGH DOSE DOSIMETRY FOR
RADIATION PROCESSING
Proceedings Series

Proceedings of a symposium, the second in its field, Vienna, 5-9
November 1990. Reliable dosimetry is a key parameter for qual-
ity assurance of radiation processing and irradiated products.
The standardization of dosimetry provides a basis for the regu-
latory approval of irradiated products and for international clear-
ance for free trade. Papers presented at the meeting discussed
the development of new techniques, the improvement of refer-
ence and routine dosimetry systems and the quality control and
assurance of dosimetry giving an authoritative account of the
status of high dose dosimetry throughout the world in 1990.

Contents: General aspects; Development of dosimetry tech-
niques; Reference dosimetry and review of dosimetry tech-
niques; Quality control and assurance of dosimetry.

STI/PUB/846 (513 pp., 217 figures; 1991)
ISBN 92-0-010291-3
Price: 1380 Austrian Schillings
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HIGH-DOSE MEASUREMENTS IN
INDUSTRIAL RADIATION PROCESSING
Technical Reports Series No. 205

Proceedings of an Advisory Group meeting, Vienna, 25-29
September 1978. The publication reproduces in full all scientific
working papers presented at the meeting, gives a review of the
results of a comprehensive intercomparison and concludes with
the recommendations of the panel members.

Contents: 1. Introduction; 2. The IAEA high-dose standardization
and intercomparison programme; 3. Working papers; 4. A review
of the results of the comprehensive intercomparison 1978;
5. Recommendations.

STI/DOC/10/205 (239 pp., 139 figures; 1981)
ISBN 92-0-010581-0
Price: 500 Austrian Schillings

MEASUREMENT ASSURANCE IN DOSIMETRY
Proceedings Series

Proceedings of a symposium, Vienna, 24-27 May 1993.
Accurate dosimetry is of great importance for applications of
radiation in medicine. The symposium covered all the various
steps required in the calibration chain to determine the absorbed
dose in radiotherapy. Different calibration procedures at primary
and secondary standard laboratories were discussed, and
reports were presented on dose intercomparisons based on dif-
ferent national and international protocols. Analyses of accuracy
of various interaction coefficients were also presented. The final
session dealt with the special problems of diagnostic X ray
dosimetry.

Contents: Status of primary standards for absorbed dose, expo-
sure and kerma; Intercomparison, dissemination and transfer;
Calibrations and quality assurance programmes; Dose, volume
and quality specifications; Interaction coefficients and correction
factors; Application of different protocols for absorbed dose
determination; Plane parallel chambers; Beam quality depen-
dence; Direct calibration in absorbed dose to water; Diagnostic
X ray dosimetry.

STI/PUB/930 (691 pp., 167 figures; 1994)
ISBN 92-0-100194-0
Price: 1900 Austrian Schillings

ing emissions of environmentally toxic substances. Isotopes and
radiation have many characteristics which enable them to make
unique contributions to the better understanding of environmen-
tal processes, as well as to directly protect the environment from
the impact of toxic substances. These kinds of application form
the focus of this volume.

Contents: Overviews of some main areas of application of
nuclear techniques; Flue gas purification; Radiation processing
of liquid and solid wastes; Industrial applications; Radiotracer
studies; Major analytical techniques and new approaches in
environmental monitoring and research; Nuclear analytical tech-
niques and their applications: 1. Atmospheric studies; 2. Studies
of solid wastes, sediments and soils; 3. Hydrochemical and mis-
cellaneous studies; Panel: Current problems and future trends in
the use of isotopes and radiation for conservation of the envi-
ronment.

STI/PUB/904 (699 pp., 221 figures; 1992)
ISBN 92-O-000492-X
Price: 1900 Austrian Schillings

GUIDEBOOK ON RADIOISOTOPE TRACERS IN INDUSTRY
Technical Reports Series No. 316

The idea of using tracers (chemical tracers, dyes, etc.) in the
investigation of complex physical phenomena has always
attracted the attention of scientists and engineers. When
radioactive isotopes became available it was immediately rec-
ognized that they offered an almost ideal solution to tracer selec-
tion. Extensive experience has been gathered all over the world
in the application of radioactive tracers in industry. This guide is
devoted to reviewing the present status of the tracer method as
such and to its applications to those branches of industry which
have derived large benefits from the use of this technology.

Contents: Chapter 1. Introduction; Chapter 2. The concept of
tracers; Chapter 3. General tracer technology; Chapter 4. Tracer
methodology; Chapter 5. General applications; Chapter 6. Case
studies; Chapter 7. Current trends in development and applica-
tions; Annexes I—VI.

STI/DOC/10/316 (374 pp., 116 figures; 1990)
ISBN 92-0-165090-6
Price: 1060 Austrian Schillings

Nuclear Analytical Techniques

APPLICATIONS OF ISOTOPES AND RADIATION
IN CONSERVATION OF THE ENVIRONMENT
Proceedings Series

Proceedings of a symposium, Karlsruhe, 9-13 March 1992. The
objective was to review present knowledge of the applications of
radiation, radioisotopes and nuclear methods of analysis in the
rr jnitoring and control of environmental pollution and in reduc-

NUCLEAR TECHNIQUES IN THE EXPLORATION AND
EXPLOITATION OF ENERGY AND MINERAL RESOURCES
Proceedings Series

Proceedings of a symposium, Vienna, 5-8 June 1990. Over the
last decades, many nuclear techniques have been developed
and used on an industrial scale for the exploration and exploita-
tion of energy and mineral resources, resulting in very great
technical and economic benefits. The major nuclear techniques
which are currently employed on a large scale include nucleon-
ics control and on-stream analysis, nuclear well logging and
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tracer investigations. The advantages of nuclear techniques
include rapidity, relative simplicity and, in some cases, the pos-
sibility of use in hostile environments where no other methods
can be used. Furthermore, nuclear measurements and nucleon-
ics control can be made by non-contact processes. The purpose
of the symposium was to review the latest concepts and devel-
opments and to foster an exchange of information leading to
technology transfer from developed to developing countries.

Contents: Nucleonics control systems and on-stream analysers
in the coal industry; On-line nuclear and nuclear related analyti-
cal techniques in the mineral industry; Nucleonics control sys-
tems and on-stream mineral analysers; Nuclear borehole log-
ging applications; Nuclear borehole logging instrumentation,
data processing and interpretation; Tracer techniques and radio-
metric methods in the mineral industry; Off-line nuclear activa-
tion analysis in the mineral industry; Summary of the panel dis-
cussion: Nuclear and nuclear related techniques in the mineral
industry — trends and future perspectives.

STI/PUB/841 (627 pp., 207 figures; 1991)
ISBN 92-0-060091-3
Price: 1660 Austrian Schillings

Research Reactors and Particle
Accelerators (Applications)

APPLICATIONS OF ISOTOPES AND RADIATION
IN CONSERVATION OF THE ENVIRONMENT
(See under Nuclear Analytical Techniques, p. 25)

CODE ON THE SAFETY OF NUCLEAR
RESEARCH REACTORS: DESIGN
Safety Series No. 35-S1

This publication presents international consensus principles
useful in the design of a research reactor. It is complemented by
Safety Series No. 35-S2, Code on the Safety of Nuclear
Research Reactors: Operation. Both publications provide basic
principles and requirements for the safety of research reactors
and critical assemblies, including the essential safety require-
ments for siting, quality assurance and regulatory control. These
codes supersede the 1984 edition of Safety Series No. 35, Safe
Operation of Research Reactors and Critical Assemblies.

Contents: Definitions; 1. Introduction; 2. Safety objectives;
3. Regulatory supervision; 4. Siting requirements; 5. General
design requirements; 6. Specific design requirements; Appendix:
Selected postulated initiating events; Annex: Selected safety
functions.

STI/PUB/927 (44 pp., 1992)
E ISBN 92-0-104292-2
F ISBN 92-0-200193-2
R ISBN 92-0-400592-0
S ISBN 92-O-300292-8
Price: 220 Austrian Schillings

CODE ON THE SAFETY OF NUCLEAR
RESEARCH REACTORS: OPERATION
Safety Series No. 35-S2

This publication presents international consensus principles
useful in the operation of a research reactor. It is complemented
by Safety Series No. 35-S1, Code on the Safety of Nuclear
Research Reactors: Design. Both publications provide basic
principles and requirements for the safety of research reactors
and critical assemblies, including the essential safety require-
ments for siting, quality assurance and regulatory control. These
codes supersede the 1984 edition of Safety Series No. 35, Safe
Operation of Research Reactors and Critical Assemblies.

Contents: Definitions; 1. Introduction; 2. Safety objectives;
3. Regulatory supervision; 4. Responsibilities for safe operation;
5. Safety analysis for operation; 6. Operational limits and condi-
tions; 7. Operating procedures; 8. Commissioning;
9. Maintenance, period testing and inspection; 10. Core man-
agement and fuel handling; 11. Records and reports;
12. Reactor utilization; 13. Modifications; 14. Radioactive wastes;
15. Radiation protection; 16. Emergency planning; 17. Security;
18. Quality assurance; 19. Decommissioning; Annex: Examples
of operational aspects of research reactors that require particu-
lar attention in a quality assurance programme.

STI/PUB/928 (44 pp.; 1992)
E ISBN 92-0-104392-9
F ISBN 92-0-200293-2
R ISBN 92-0-400692-7
S ISBN 92-0-300392-4
Price: 220 Austrian Schillings

DIRECTORY OF NUCLEAR
RESEARCH REACTORS 1994

'NEW

This Directory provides administrative, technical and utilization
information on nuclear research reactors, operational or shut
down, available in the IAEA Research Reactor Data Base
(RRDB) as of the end of December 1994. General information
on reactors which are planned or under construction is also
included. All information was collected by the Agency through
questionnaires.

Contents: Part I: Operating reactors; Part II: Shut down reactors;
Part III: Unverified information; Part IV: Reactors under con-
struction; Part V: Planned reactors; Part VI: Statistical summary;
Part VII: Abbreviations; Part VIII: Sample questionnaire.

STI/PUB/983 (896 pp., 3 figures, 21 x 30 cm; 1995)
ISBN 92-0-105494-7
Price: 2520 Austrian Schillings

MULTIPURPOSE RESEARCH REACTORS
Proceedings Series

Proceedings of a symposium held in Grenoble, 19-23 October
1987. Research reactors are interdisciplinary tools that can be
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used in a variety of fields. They also play an important role in the
support of national and international nuclear programmes.
Purpose research reactors with high fluxes, such as materials
testing and neutron beam reactors, have a wide application.
Their efficient utilization requires technology groups specialized
in the design and fabrication of irradiation devices, as well as
dosimetry and hot cell groups to permit insertion and extraction
of radioactive material and post-irradiation examinations.

Contents: Neutron beam research and applications of neutron
scattering; Reactor engineering; Irradiation testing of fuel and
material for fission and fusion reactors; Research reactor utiliza-
tion programmes; Neutron capture therapy; Neutron activation
analysis; Applications of small reactors in research and training.

STI/PUB/762 (629 pp., 179 figures; 1988)
ISBN 92-0-050688-7
Price: 1560 Austrian Schillings

NUCLEAR RESEARCH REACTORS IN
THE WORLD — December 1995 Edition
Reference Data Series No. 3

*NEW

This is the ninth edition of Reference Data Series No. 3. This
booklet contains general information, as of the end of
September 1995, on reseach reactors in operation, under con-
struction, planned and shut down. The information is collected
by the Agency through questionnaires sent to Member States
through the designated national correspondents.

IAEA-RDS-3/9 (132 pp., 13 figures, 9.5 x 17.5 cm; 1995)
ISBN 92-0-105195-6
Price: 200 Austrian Schillings

RADIOLOGICAL SAFETY ASPECTS OF THE OPERATION
OF ELECTRON LINEAR ACCELERATORS
Technical Reports Series No. 188

Electron linear accelerators are being used throughout the world
in increasing numbers in a variety of important applications.
Foremost among these is their role in the treatment of cancer.
Commercial uses include non-destructive testing by radiogra-
phy, food preservation, product sterilization and radiation pro-
cessing of materials such as plastics and adhesives. Scientific
applications include investigations in radiation biology, radiation
chemistry, nuclear and elementary particle physics and radiation
research. This manual provides authoritative guidance in radia-
tion protection for this important category of radiation sources.

Contents: Introduction; Uses and characteristics of electron lin-
ear accelerators; Radiation at electron linear accelerator instal-
lations; Radiation shielding; Typical installations; Radiation mon-
itoring and interpretation of measurements; Requirements for an
effective safety programme; General bibliography; Appendices.

STI/DOC/10/188 (327 pp., 75 figures; 1979)
ISBN 92-0-125179-3
Price: 680 Austrian Schillings

RADIOLOGICAL SAFETY ASPECTS OF THE
OPERATION OF PROTON ACCELERATORS
Technical Reports Series No. 283

This report serves as a guide for the planning and implementa-
tion of radiation protection programmes for all types of positive
ion accelerators. The basic types of accelerators are briefly
described, followed by a detailed description of several installa-
tions covering the energy range from 10 MeV to 500 GeV.
Special emphasis is given to the production of ionizing radiation
and its transmission through shielding, computer techniques for
shield design, radiation measurement and interpretation and the
radiological impact of accelerators on the environment.
Extensive references are given so the book can serve as a
source to the published literature.

Contents: Introduction; Characteristics of positive ion accelera-
tors; Radiation environment of positive ion accelerators;
Radiation measurements at accelerators; Radiation shielding;
Accelerator radiation safety programme; Radiological environ-
mental impact of accelerators; Sources of information and bibli-
ography on accelerator radiation protection.

STI/DOC/10/283 (473 pp., 134 figures; 1988)
ISBN 92-0-125188-2
Price: 1210 Austrian Schillings

SAFETY ASSESSMENT OF RESEARCH REACTORS AND
PREPARATION OF THE SAFETY ANALYSIS REPORT
Safety Series No. 35-G1

This Safety Guide, a companion document to Safety Series Nos
35-S1 and 35-S2, is part of a set of publications in the IAEA
Safety Series dealing with all the important areas of research
reactor safety which includes Safety Standards, Safety Guides
and Safety Practices. This guide presents guidelines, approved
by international consensus, for the preparation, review and
assessment of the safety documentation (Safety Series No.
35-S1) and for the preparation of the Safety Analysis Report
(SAR) (Safety Series No. 35-S2). In addition, it is most applica-
ble during the design and construction stage of research reac-
tors, as well as during relicensing or reassessment of already
existing reactors.

Contents: 1. Introduction; 2. Requirements for safety assess-
ment in the licensing process for a research reactor;
3. Preparation of the safety analysis report; 4. Performance of
the review and assessment; Appendix: Contents of a Safety
Analysis Report; Annex I: Safety analysis approach and
methods; Annex II: Examples of input parameters and initial con-
ditions; Annex III: Examples of items to be considered in the
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reactor description; Annex IV: Typical sources of radioactive
material or radiation fields in a research reactor.

STI/PUB/960(103pp.;1994)
ISBN 92-0-104594-8
Price: 400 Austrian Schillings

SAFETY IN THE UTILIZATION AND
MODIFICATION OF RESEARCH REACTORS
Safety Series No. 35-G2

This Safety Guide, part of a set of publications in the IAEA
Safety Series dealing with all the important areas of research
reactor safety which includes Safety Standards, Safety Guides
and Safety Practices, develops the general concepts
presented in Safety Series Nos. 35-S1 and No. 35-S2 and
should be read in conjunction with them. This guide presents
guidelines, approved by international consensus, for the safe uti-
lization and modification of research reactors to ensure that
these projects are implemented without undue risks to person-
nel, the public, the environment or the reactor. While the guide
is most applicable to existing reactors, it is also recommended
for use by organizations planning to put a new reactor into oper-
ation.

Contents: 1. Introduction; 2. Organization and responsibilities;
3. Safety assessment, categorization and approval routes;
4. General and specific safety requirements for design; 5. Pre-
implementation phase of a utilization or modification project;
6. Implementation phase of a utilization or modification project;
7. Post-implementation phase of a utilization or modification pro-
ject; 8. Operational safety requirements for experiments;
9. Safety considerations in the handling, dismantling, post-irradi-
ation examination and disposal of experimental devices;
10. Safety aspects of out-of-reactor installations; 11. Quality
assurance of experiments and modifications; Annex I:
Categorization criteria; Annex II: Justification of a project.

STI/PUB/961 (47 pp., 1 figure; 1994)
ISBN 92-0-104694-4
Price: 240 Austrian Schillings

Nuclear Data

CIAMDA 87 — An Index to the Literature of Atomic and
Molecular Collision Data Relevant to Fusion Research

The CIAMDA Series attempts to provide a worldwide biblio-
graphical index of the research publications on collisions
between electrons, photons, hydrogen isotopes and helium, as
well as collisions between these species and other ions, atoms
and (a few) molecules of importance in magnetic-confinement
fusion research. The first issue, CIAMDA 80, covered the period
from the early 1950s to the middle of 1979. This update extends
the index from the cut-off date of CIAMDA 80 to August 1986.

Contents: Introduction; Section I: Major data references; Section
II: Data index for collisions between two partners; Section III:
Bibliography for the data index; Section IV: References not
included in the data index; Section V: Author index. Appendix A:
REF codes; Appendix B: Table IV. List of elements.

STI/PUB/752 (315 pp., 21 x 29.7 cm; 1987)
ISBN 92-0-039087-0
Price: 430 Austrian Schillings

CINDA-A (1935-1987)

An index to literature and computer files on microscopic neutron
data. It is a worldwide bibliography of the literature on micro-
scopic neutron nuclear data resulting from experiments, theory
and evaluations, and an index to internationally available com-
puter libraries of neutron data. It is thus of interest to every sci-
entist involved in pure or applied neutron physics, such as exper-
imental neutron physics, compilation and evaluation of neutron
nuclear data, reactor physics, nuclear fusion, neutron dosimetry,
radiation protection and shielding, irradiation in medicine and
biology, radioisotope production and neutron activation tech-
niques. The present CINDA file contains more than 230 000
entries. It also includes index lines for experimental and evaluat-
ed numerical data files available from data centres. The entries
are sorted by element, isotope and data category. The list of
data categories comprises microscopic cross-sections, angular
distributions and energy spectra from all neutron-induced reac-
tions of the energy range from 0 to 50 MeV and above, as well
as resonance parameters, resonance integrals, level density
parameters, yields of fission neutrons and fission fragments,
gamma ray spectra, and also a few related nuclear reactions
such as spontaneous fission, photo-fission and production of
photo-neutrons. CINDA-A, the archival issue in 5 volumes, con-
tains entries from the literature published between 1935 and
1987. CINDA-A is supplemented by CINDA 90 which covers the
literature published from 1988 to spring 1990.

Contents: Vol. 1: Introduction; CINDA listing for collective entries
'Many' and 'Fprod'; Molecules and mixtures; Annex; Vol. 2:
CINDA listing for 1 Hydrogen to 30 Zinc; Vol. 3: CINDA listing for
31 Gallium to 54 Xenon; Vol. 4: CINDA listing for 55 Caesium to
83 Bismuth; Vol. 5: CINDA listing for 84 Polonium to 105
Hahnium.

CINDA-A (Rev. 1) (Vol. 1:191 pp., Vol. 2: 923 pp., Vol. 3:685 pp.,
Vol. 4: 667 pp., Vol. 5: 675 pp.; 16.5 x 24 cm; 1990)

1: ISBN 92-0-039190-7
2: ISBN 92-0-039290-3
3: ISBN 92-0-039390-X
4: ISBN 92-0-039490-6
5: ISBN 92-0-039590-2
Price: Vol. 1: 240 Austrian Schillings

Vol. 2:1200 Austrian Schillings
Vol. 3: 900 Austrian Schillings
Vol. 4: 900 Austrian Schillings
Vol. 5: 900 Austrian Schillings
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CINDA 95 *NEW

CINDA 95 is an index to the literature on neutron nuclear data
published after 1987. It supersedes the previous issue
CINDA 94. The complete CINDA files as of 1 June 1995 are con-
tained in the archival issue CINDA-A (1990) plus the current
issue CINDA 95.

Sputtering; Chemical effects in sputtering; Blistering; Secondary
electron emission; Unipolar arcing; Summary.

STI/PUB/23/SPS/1984 (117 pp., 93 figures, 21 x 30 cm; 1984)
ISBN 92-0-139084-X
Price: 240 Austrian Schillings

CINDA 95 (500 pp., 16.5 x 24 cm; 1995)
ISBN 92-0-103995-6
Price: 720 Austrian Schillings

COMPENDIUM OF NEUTRON SPECTRA AND DETECTOR
RESPONSES FOR RADIATION PROTECTION PURPOSES
Technical Reports Series No. 318

A wide variety of radiation dosimeters and survey instruments
are used to monitor exposure to neutrons. To establish an ade-
quate neutron monitoring programme and to evaluate dosimetry
results properly, it is important to know both the energy distribu-
tion of the neutrons encountered and the energy dependent
response of the measuring devices. It is also important for cali-
bration to use such neutron fields whose spectra are appropri-
ate for the particular application. This compendium includes a
collection of neutron spectra encountered in various occupa-
tional environments and the spectra of calibration neutron
sources. It also gives the response functions of various neutron
dosimeters and survey instruments. Finally, it includes the cal-
culated energy responses for each of the detectors and spectra
given.

Contents: Chapter 1. Introduction; Chapter 2. Dosimetric quanti-
ties; Chapter 3. Dosimeters and survey instrument response
functions; Chapter 4. Calibration neutron spectra; Chapter 5.
Operational spectra; Chapter 6. Monoenergetic neutrons inci-
dent on elliptical phantom. The neutron fluence to dose conver-
sion factor, detector responses and spectra tabulated are avail-
able on diskette from: Division of Publications, International
Atomic Energy Agency, P.O. Box 100, A-1400 Vienna, Austria.

STI/DOC/10/318 (274 pp., 61 figures; 1990)
ISBN 92-0-125290-0
Price: 720 Austrian Schillings

DATA COMPENDIUM FOR PLASMA-SURFACE
INTERACTIONS
Nuclear Fusion — Special Issue 1984

This publication has been written by specialists who are well
familiar with the data needed in the analysis of present plasma
devices and in the design of future machines and reactors.
Contents: Introduction; Reflection of light ions from solids;
Hydrogen and helium trapping; Desorption; Evaporation;

HANDBOOK ON NUCLEAR DATA FOR
BOREHOLE LOGGING AND MINERAL ANALYSIS
Technical Reports Series No. 357

This handbook is a compendium of nuclear data to be used for
neutron borehole logging and neutron activation analysis of min-
eral samples, meeting the major requirements of the nuclear
geophysics community for microscopic cross-section and decay
data.

Contents: Chapter 1. Introduction; Chapter 2. Table of nuclides;
Chapter 3. Prompt gamma rays from thermal neutron capture —
Extracted from the database; Chapter 4. Nuclear decay gamma
rays with intensities higher than 5% — An extract from the
ENSDF radioactivity database; Chapter 5. Spectra of neutron
sources; Chapter 6. Neutron induced reaction cross-section data
for nuclides required for borehole logging and mineral analysis;
Chapter 7. Neutron source averaged cross sections.

STI/DOC/10/357 (231 pp. + 1 diskette containing approx. 100
pp., 78 figures; 1993)
ISBN 92-0-102393-6
Price: 1000 Austrian Schillings

NUCLEAR AND ATOMIC DATA FOR RADIOTHERAPY AND
RELATED RADIOBIOLOGY
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Rijswijk,
Netherlands, 16-20 September 1985, in co-operation with the
Radiobiological Institute TNO. The meeting had the following
specific objectives: to make an inventory of available knowledge
on nuclear and atomic data sets relevant to radiotherapy and
related radiobiology; to identify and specify further needs for
nuclear and atomic data and their accuracies; to stimulate new
experimental and theoretical work to fill the identified gaps in
nuclear reaction, decay and atomic data; to formulate specific
technical recommendations for future work.

Contents: Introduction; Applications and beam production;
Neutron interactions; Pion interactions; Charged particle interac-
tions; Charged particle track structure; Working groups: 1. Beam
production and field description; 2. Dosimetry; 3. Interpretation
and optimization of biological effects.

STI/PUB/741 (454 pp., 141 figures; 1987)
ISBN 92-0-131087-0
Price: 1140 Austrian Schillings
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NUCLEAR DATA STANDARDS
FOR NUCLEAR MEASUREMENTS
Technical Reports Series No. 227

This publication consists of the 1982 INDC/NEANDC Nuclear
Standards File, which is composed of tabulated reference val-
ues, and a status summary for sixteen nuclear data measure-
ment standards. The numerical tabulations consist of explicit
reference values, generally with associated uncertainties, and
with guidelines as to their use. The narrative summaries consist
of concise and contemporary statements delineating nuclear
reference standards. These statements, prepared by selected
specialists, outline the justification for each standard, provide
guidelines for use, outline the contemporary status (including
shortcomings) and suggest possible avenues toward their
improvement. The statements explicitly support the accompany-
ing numerical tabulations and set forth other important nuclear
standards not amenable to straightforward numerical tabulation.

STI/DOC/10/227 (97 pp., 18 figures; 1983)
ISBN 92-0-135083-X
Price: 310 Austrian Schillings

RECOMMENDED DATA ON ATOMIC COLLISION
PROCESSES INVOLVING IRON AND ITS IONS
Nuclear Fusion — Special Supplement 1987

This publication contains recommendations given by a group of
experts who attended an Advisory Group meeting in Vienna,
18-20 September 1985. The purpose of the meeting was to
review
the available atomic collision data relevant to fusion plasma
modelling, with emphasis on processes involving iron and its
ions. The fourteen experts from five Member States reviewed the
status of data in the relevant areas of atomic physics and made
specific recommendations regarding the use of these data.

Contents: R.A Phaneuf, R.K. Janev, H.T. Hunter: Charge
exchange processes involving iron ions; M.S. Pindzola,
D.C. Griffin, C. Bottcher, S.M. Younger, H.T. Hunter: Electron
impact ionization data for the iron isonuclear sequence; A.E.
Kingston, M.A. Lennon: Electron excitation rates for iron ions.

STI/PUB/23/SPS/1987 (131 pp., 44 figures, 21 x 29.7 cm; 1987)
ISBN 92-0-139087-4
Price: 280 Austrian Schillings
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Uranium Geology,
Exploration and Mining

AGE, SEDIMENTARY ENVIRONMENTS, AND OTHER
ASPECTS OF SANDSTONE AND RELATED HOST
ROCKS FOR URANIUM DEPOSITS
Technical Reports Series No. 231

Despite the fact that about 40% of the world's uranium resources
are contained in sandstone-type deposits, which has led to
extensive research and many publications on the subject, a
need has remained for additional information on the various
aspects of the geology and the factors controlling the formation
of sandstone-type uranium deposits. The project described in
this book identifies and considers a number of topics and unset-
tled questions requiring further investigation.

Contents: Introduction; Age of host rocks; Partitioning of urani-
um between continental and marine sediments; Latitude limita-
tion on sandstone uranium deposits; Effect of rock formation dip
on sandstone ores; Usefulness of stable isotope and fluid inclu-
sion studies; References.

STI/DOC/10/231 (63 pp., 4 figures; 1983)
ISBN 92-0-145383-3
Price: 220 Austrian Schillings

ANALYTICAL TECHNIQUES IN URANIUM
EXPLORATION AND ORE PROCESSING
Technical Reports Series No. 341

The purpose of this manual is to assist in the establishment of
an analytical laboratory able to perform all the basic chemical
and instrumental analyses commonly used in conjunction with
uranium exploration and mining and ore processing activities,
including the development of hydrometallurgical processes. It is
intended for chemists with a general background in analytical
chemistry, but with limited experience in the analytical chemistry
of uranium and of related elements.

Contents: Introduction; Part I. General aspects of laboratory
operation; Chapter 1. Uranium exploration; Chapter 2. Analytical
requirements in uranium ore processing and process develop-
ment; Chapter 3. Analytical chemistry of uranium; Chapter 4. The
uranium analytical laboratory; Chapter 5. Sample preparation;
Chapter 6. Calibration methods and quality control in the urani-
um analytical laboratory; Chapter 7. Statistical techniques for
chemical analysis and process control; References; Part II.
Analytical methods: Method 1. Analytical procedures for fluoro-
metric determination of labile uranium; Method 2. Determination
of uranium in water using a scintrex UA-3 uranium analyser;
Method 3. Determination of uranium in geological materials by
fluorometry; Method 4. Determination of uranium, thorium and
potassium by gamma ray spectrometry; Method 5. Uranium

determination by the fission track method; Method 6.
Determination of uranium by delayed neutron counting (DNC);
Method 7. Determination of uranium in ores, rocks and mineral
processing solutions by XRF analysis; Method 8. Determination
of uranium in ores and other samples by UV7VIS spectropho-
tometry; Method 9. Determination of uranium (U3Oa) in uranium
mill products and ores by the lead reduction method; Method 10.
Atomic emission spectroscopy methods for measurement of
impurities in uranium; Method 11. Determination of molybdenum
in ore samples and uranium mill products; Method 12.
Determination of titanium (TiO2) by UV7VIS spectrometry;
Method 13. Determination of vanadium in uranium ores and ura-
nium mill products by volumetric titration; Method 14. Ammonia
determination in uranium process solutions; Method 15. Analysis
of mill process solutions for the ferrous/ferric iron ratio, silicon
and phosphorus by various analytical techniques; Method 16.
Nitrate and sulphate determinations in uranium process solu-
tions by ion chromatography; Method 17. Determination of
radium-226 in solid and liquid samples by alpha spectrometry;
Appendix 1: Techniques used for uranium determination and
those used for determinations other than uranium; Appendix 2:
Laboratory safety.

STI/DOC/10/341 (187 pp., 14 figures; 1992)
ISBN 92-0-103792-9
Price: 600 Austrian Schillings

BOREHOLE LOGGING FOR URANIUM
EXPLORATION — A Manual
Technical Reports Series No. 212

Borehole logging is one of the most effective ways of estimating
uranium resources and one of the most powerful and efficacious
methods of measuring, directly or indirectly, uranium at depth. It
provides most of the sub-surface information needed by the ex-
ploration geologist, including in-situ analysis, lithological identifi-
cation, stratigraphic correlation, and information on density and
moisture. Logging is equally important in mine development and
grade control, in mining operations and in production. The pre-
sent text takes into account the requirements of developing
countries, which might be at an incipient stage of uranium explo-
ration, and industrialized countries, where more advanced ex-
ploration and resource evaluation techniques are in use.

Contents: Introduction; The borehole: its characteristics and
effects; Logging technique; Instrumentation; Field procedures;
Interpretation; Selected references; Appendices A-D.

STI/DOC/10/212 (279 pp., 155 figures; 1982)
ISBN 92-0-145082-6
Price: 570 Austrian Schillings

CONSTRUCTION AND USE OF CALIBRATION FACILITIES
FOR RADIOMETRIC FIELD EQUIPMENT
Technical Reports Series No. 309

This report describes facilities primarily designed for uranium
exploration instruments, but also discusses the use of these
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facilities for the calibration of radiation protection instruments.

Contents: 1. Introduction; 2. Basic radiation geophysics; 3. In-
struments used in radiation surveys; 4. Quantities and units;
5. Relations between instrument readings and the correspond-
ing field assay values; 6. Calibration systems; 7. Design consid-
erations for calibration pads; 8. Construction of calibration pads;
9. Calibration.

STI/DOC/10/309 (87 pp., 15 figures; 1989)
ISBN92-0-145189-X
Price: 290 Austrian Schillings

CORRELATION OF URANIUM GEOLOGY
BETWEEN SOUTH AMERICA AND AFRICA
Technical Reports Series No. 270

This publication is the result of recognition of the great potential
for discovery of additional uranium resources in Africa and
South America and the long common geological history of the
two continents. The document provides a summary of the
regional geology and tectonics as a basis for correlation of the
geodynamic settings of the uranium occurrences. Studies and
new satellite imagery interpretation of West-Central Africa are
the basis for much of the new information included. The docu-
ment reviews the occurrences of uranium and the implications
for exploration. This compilation of geological information pro-
vides an excellent summary of current knowledge on the geolo-
gy of the two continents that should provide new insights into the
exploration for uranium and other commodities. Four coloured
maps at a scale of one to ten million were assembled in the pro-
ject and show: (1) Precambrian cartonic areas, mobile belts and
sedimentary covers; (2) Palaeozoic and Gondwana sequences;
(3) Post-Gondwana sequences; (4) Alkaline complexes and
kimberlites.

The maps can also be purchased separately at 740 Austrian
Schillings.

Confenfs: Preface; Chapter 1. General introduction to uranium
correlation between South America and Africa; Chapter 2. Pre-
cambrian cratons; Chapter 3. Late Precambrian belts; Chapter
4. Precambrian sedimentary covers; Chapter 5. Lower
Palaeozoic and Gondwana sequences; Chapter 6. Post-
Gondwana sequences; Chapter 7. Alkaline rocks and carbonite;
Chapter 8. Significance for uranium exploration; Appendix: Index
of uranium deposits and occurrences.

STI/DOC/10/270 (475 pp., 60 figures and 4 maps; 1986)
ISBN 92-0-145286-1
Price: 1940 Austrian Schillings

GEOCHEMICAL EXPLORATION FOR URANIUM
Technical Reports Series No. 284

The intention has been to introduce the concepts and methods
of uranium exploration geochemistry in sufficient detail so that

the user may make effective use of the techniques.

Contents: Chapter 1. Geochemical exploration for uranium;
Chapter 2. General chemistry and geochemistry of uranium;
Chapter 3. Exploration strategy; Chapter 4. Sample media and
sampling techniques; Chapter 5. Sample preparation and stor-
age; Chapter 6. Geochemical analysis for uranium; Chapter 7.
Data and map preparation; Chapter 8. Interpretation of geo-
chemical surveys; Annex I. Data recording instructions; Annex II.
Analytical procedures for fluorimetric determination of labile
uranium.

STI/DOC/10/284 (96 pp., 11 figures; 1988)
ISBN 92-0-145088-5
Price: 310 Austrian Schillings

GEOLOGY AND METALLOGENESIS OF
URANIUM DEPOSITS OF SOUTH AMERICA
Panel Proceedings Series

Proceedings of a working group, San Luis, Argentina, 21-23
September 1981. The book contains nine papers on regional or
national uranium resources, one of which discusses the possi-
ble existence of carbonite bodies around the southern and west-
ern borders of the South American proterozoic shield. In addi-
tion, an introductory paper reviews the geological favourability
for uranium in South America.

STI/PUB/641 (275 pp., 79 figures; 1984)
ISBN 92-0-O41084-7
Price: 660 Austrian Schillings

HANDBOOK ON NUCLEAR DATA FOR BOREHOLE
LOGGING AND MINERAL ANALYSIS
Technical Reports Series No. 357

This handbook is a compendium of nuclear data to be used for
neutron borehole logging and neutron activation analysis of min-
eral samples, meeting the major requirements of the nuclear
geophysics community for microscopic cross-section and decay
data.

Contents: Chapter 1. Introduction; Chapter 2. Table of nuclides;
Chapter 3. Prompt gamma rays from thermal neutron capture —
Extracted from the database; Chapter 4. Nuclear decay gamma
rays with intensities higher than 5% — An extract from the
ENSDF radioactivity database; Chapter 5. Spectra of neutron
sources; Chapter 6. Neutron induced reaction cross-section data
for nuclides required for borehole logging and mineral analysis;
Chapter 7. Neutron source averaged cross-sections.

STI/DOC/10/357 (231 pp. + 1 diskette containing approx. 100
pp., 78 figures; 1993)
ISBN 92-0-102393-6
Price: 1000 Austrian Schillings
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MANUAL ON THE PROJECTION OF URANIUM
PRODUCTION CAPABILITY: General Guidelines
Technical Reports Series No. 238

A continuous supply of uranium is of vital concern to govern-
ments and to the nuclear industry. There are countries where
exploration for and production of uranium is an important part of
the national economy and where developing and maintaining a
healthy uranium mining industry and a participation in a reliable
world uranium market are national priorities.

Contents: Introduction; Purpose and scope; Resource estimates
versus production capability projections; Appendix 1. Historical
summary of relevant activities; Appendix 2. Procedures in
Canada, France, the Republic of South Africa and the USA;
Appendix 3. Definitions; Appendix 4. Lead time experience.

STI/DOC/10/238 (37 pp., 10 figures; 1984)
IS8N 92-0-145084-2
Price: 160 Austrian Schillings

METALLOGENESIS OF URANIUM DEPOSITS
Panel Proceedings Series

Proceedings of a Technical Committee meeting, Vienna, 9-12
March 1987. This volume brings together current knowledge on
the processes involved in the formation of the various types of
uranium deposits and helps to clarify the underlying common
factors and principles involved. In addition, it includes reports on
studies done on various deposit types in different countries.
There are panel discussions on three specific topics: the forma-
tion of uranium deposits, the use of metallogenic concepts in
uranium exploration, and deposit classification schemes and
models.

STI/PUB/775 (490 pp., 177 figures; 1989)
ISBN 92-0-141289-4
Price: 1200 Austrian Schillings

METHODS FOR THE ESTIMATION AND ECONOMIC
EVALUATION OF UNDISCOVERED URANIUM
ENDOWMENT AND RESOURCES: An Instruction Manual
Technical Reports Series No. 344

The present manual is part of the IAEA's programme on guides
on uranium resource assessment and supply. Its purpose is to
describe methods of making numerical estimates of undiscov-
ered uranium endowment and of the economic potential of the
uranium resources. It provides guidance on choosing the
method(s) most applicable to a given situation.

Contents: 1. Introduction; 2. Geological analogy principles;
3. Control areas; 4. Approaches to estimation of endowment;
5. Probability considerations; 6. Limited information and subjec-
tive probability; 7. Deposit density methods; 8. Mineralized rock
density methods; 9. Crustal abundance methods; 10. Economic
potential evaluation; 11. Criteria for method selection;

12. Utilization of resource estimates; Appendix I: Glossary;
Appendix II: Selected control area descriptions and grade-
tonnage curves; Appendix III: Case studies.

STI/DOC/10/344 (145 pp., 24 figures; 1992)
ISBN 92-0-104092-X
Price: 480 Austrian Schillings

METHODS FOR THE ESTIMATION OF URANIUM
ORE RESERVES: An Instruction Manual
Technical Reports Series No. 255

This manual is designed mainly to provide assistance in urani-
um ore reserve estimation methods to mining engineers and
geologists with limited experience in estimating reserves, espe-
cially to those working in developing countries. The methods
presented have been generally accepted in the international
uranium industry. The methods described do not require the use
of computers. A brief section on statistical and geostatistical
methods has been included, together with a bibliography.

Contents: Introduction; Sampling; Treatment of assay results;
Cut-off grade and thickness; Calculation of volume, tonnage,
average grade and uranium content of ore blocks; Ore reserve
estimation methods; Overview of statistical and geostatistical
methods; Recovery factors; Appendix I: Definitions of resource
categories; Appendix II: Gamma ray log evaluation; Appendix III:
Areas of influence in different sandstone uranium deposits;
References; Bibliography.

STI/DOC/10/255 (92 pp., 47 figures; 1985)
ISBN 92-0-145085-0
Price: 280 Austrian Schillings

NUCLEAR TECHNIQUES IN THE EXPLORATION AND
EXPLOITATION OF ENERGY AND MINERAL RESOURCES
Proceedings Series

Proceedings of a symposium, Vienna, 5-8 June 1990. Over the
last few decades, many nuclear techniques have been devel-
oped and used on an industrial scale for the exploration and
exploitation of energy and mineral resources, resulting in great
technical and economic benefits. The major nuclear techniques
which are currently employed on a large scale include nucleon-
ics control and on-stream analysis, nuclear well logging and
tracer investigations. The advantages of nuclear techniques
include rapidity, relative simplicity of use and, in some cases, the
possibility of use in hostile environments where no other meth-
ods can be used. Furthermore, nuclear measurements and
nucleonics control can be made by non-contact processes. The
purpose of the symposium was to review the latest concepts and
developments and to foster an exchange of information leading
to technology transfer from developed to developing countries.

Contents: Nucleonics control systems and on-stream analysers
in the coal industry; On-line nuclear and nuclear related analyti-
cal techniques in the mineral industry; Nucleonics control sys-
tems and on-stream mineral analysers; Nuclear borehole log-
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ging applications; Nuclear borehole logging instrumentation,
data processing and interpretation; Tracer techniques and
radiometric methods in the mineral industry; Off-line nuclear
activation analysis in the mineral industry; Summary of the
panel discussion: nuclear and nuclear related techniques in
the mineral industry — trends and future perspectives.

STI/PUB/841 (627 pp., 207 figures; 1991)
ISBN 92-0-060091-3
Price: 1660 Austrian Schillings

PRACTICAL BOREHOLE LOGGING PROCEDURES FOR
MINERAL EXPLORATION, WITH EMPHASIS ON URANIUM
Technical Reports Series No. 259

Borehole logging is a basic tool in the exploration for and delin-
eation of uranium deposits. The radioactivity associated with the
uranium can be used for the quantitative evaluation of the urani-
um content of rocks intercepted by the borehole. This manual is
designed to provide an explanation of such procedures in a clear
and straightforward manner so as to meet the needs of field
practitioners.

Contents: Introduction; The borehole: Its characteristics and
effects; Gross count gamma ray logging; Resistance, resistivity
and conductivity; Spontaneous potential; Density logging;
Neutron logging; Field procedures; Logging examples;
Appendix 1: Calibration procedure for gross count gamma ray
logging; Appendix 2: Correlation factors for gross count gamma
ray logging; Appendix 3: Glossary and reference data.

STI/DOC/10/259 (44 pp., 21 figures; 1986)
ISBN 92-0-145086-9
Price: 180 Austrian Schillings

RECOGNITION OF URANIUM PROVINCES
Panel Proceedings Series

Proceedings of a Technical Committee meeting, London, 18-20
September 1985. The aim of the project reported in this book
was to cover three principal areas of interest: the general nature
of uranium provinces and their formation; the characteristics of
known uranium provinces; and implications for resource evalua-
tion and exploration. The papers presented provide an excellent
coverage of this topic. In addition to the papers, three panels
were organized to cover the three basic themes of the meeting,
information of provinces, characteristics of provinces and
exploration.

Contents: The general nature of uranium provinces and their for-
mation; Major uranium deposits and their characteristics;
Uranium exploration; Panel discussions.

STI/PUB/736 (459 pp., 126 figures; 1988)
ISBN 92-0-141088-3
Price: 1130 Austrian Schillings

REMOTE SENSING IN URANIUM
EXPLORATION: Basic Guidance
Technical Reports Series No. 208

This report describes the various techniques for remote sensing
in uranium exploration, specific applications in view of explora-
tion strategy and a selection of appropriate techniques, their
availability and costs.

Contents: Introduction; Physical phenomena and measurement
techniques; Applications of remote-sensing techniques;
Economic considerations; Summary and conclusions;
Bibliography.

STI/DOC/10/208 (50 pp., 2 figures; 1981)
ISBN 92-0-145181-4
Price: 160 Austrian Schillings

SIGNIFICANCE OF MINERALOGY IN THE DEVELOPMENT
OF FLOWSHEETS FOR PROCESSING URANIUM ORES
Technical Reports Series No. 196

This report, in the form of a guide for planning and developing
treatment flowsheets for uranium ore processing, has been pre-
pared from material developed at a consultants' meeting in
Vienna in January 1978. Ore mineralogy, analysed, described
and interpreted in ways most meaningful to the metallurgist, is
essential as this information forms the basis of planning a pro-
gramme of investigation into the extraction of uranium ores. This
topic, here termed metallurgical mineralogy, is therefore a major
theme of this publication.

Contents: Part I: Principles and practice of uranium mineralogy
and ore-processing metallurgy; Part II: Selected examples of
specific uranium deposits and operations; Part III: Summary
tables on specific uranium deposits and processing plants.

STI/DOC/10/196 (276 pp., 23 figures; 1980)
ISBN 92-0-145080-X
Price: 570 Austrian Schillings

URANIUM DEPOSITS IN ASIA AND THE
PACIFIC: GEOLOGY AND EXPLORATION
Panel Proceedings Series

Proceedings of a Technical Committee meeting, Jakarta,
Indonesia, 16-19 December 1985, and one in a series of publi-
cations dealing with regional studies being carried out on the
uranium geology and resources of the world. It provides a review
of the specific exploration techniques that are appropriate for the
geological and climatic conditions in Asia. The deposits, promis-
ing prospects and exploration activities in Bangladesh, China,
the Indian subcontinent, Indonesia, Japan, the Republic of
Korea, Malaysia, the Philippines, Sri Lanka and Thailand are
described. The proceedings also include the findings of two
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Working Groups on Uranium Provinces and Criteria for
Favourability and on Exploration Techniques.

Contents: Review papers on uranium deposits and provinces on
regional and national scales; Methods and levels of exploration
in the different countries of the region; Working Group reports.

STI/PUB/756 (341 pp., 137 figures; 1988)
ISBN 92-0-141188-X
Price: 840 Austrian Schillings

URANIUM DEPOSITS IN LATIN AMERICA:
GEOLOGY AND EXPLORATION
Panel Proceedings Series

Proceedings of a regional Advisory Group meeting, Lima, Peru,
4-8 December 1978. The South American continent, containing
extensive, favourable lithologic and tectonic environments for
uranium mineralization, is one of the world's most interesting
areas for uranium exploration and has a speculative potential of
0.7 to 1.9 million tonnes of uranium. Presenting a wide range of
aspects of the uranium geology and exploration of the continent,
these proceedings include a great wealth of new geological
models, favourability studies and information on uranium
resources.

Contents: I. Geochronological and tectonic evolution of the
South American continent and its uranium potential;
II. Exploration techniques applicable to the South American
environments; III. Preliminary reconnaissance and regional
favour- ability studies; IV. Uraniferous mineralizations; Geology
and mine development; V. Recovery of uranium as by-product of
other mining operations; Reports of the Working Groups.

STI/PUB/505 (625 pp., 155 figures; 1981)
ISBN 92-0-041081-2
Price: 1150 Austrian Schillings

URANIUM DEPOSITS IN MAGMATIC
AND METAMORPHIC ROCKS
Panel Proceedings Series

Proceedings of a Technical Committee meeting, Salamanca,
Spain, 29 September to 3 October 1986. Magmatic and meta-
morphic rocks continue to be important sources of uranium
despite the fact that in recent years interest in them has been
eclipsed by the discovery of larger, lower cost deposits in other
geological environments. However, many developing countries
have geological environments consisting of magmatic and meta-
morphic rocks favouring these types of uranium deposits.
Individual deposits can be quite large and economically com-
petitive and constitute worthwhile exploration targets.

Contents: General characteristics and genesis of uranium

deposits in magmatic and metamorphic rocks in Europe, North
America, Asia and Africa; Panel discussions.

STI/PUB^767 (253 pp., 89 figures; 1989)
ISBN 92-0-141089-1
Price: 640 Austrian Schillings

URANIUM DEPOSITS IN VOLCANIC ROCKS
Panel Proceedings Series

Proceedings of a Technical Committee meeting, University of
Texas at El Paso, Texas, 2-6 April 1984. Occurrences of urani-
um mineralization in rocks of volcanic origin have been known
for many years. These proceedings summarize the current
knowledge of uranium deposits in volcanic rocks and provide
new information on many of the important deposits, particularly
in North and South America.

Contents: The metallogenesis, geology and characteristics of
deposits in Argentina, Bolivia, Canada, France, Italy, Mexico,
Peru and the United States of America; Classification; Deposit
models; Geochemistry; Exploration practices; Panels:
1. Genesis of volcanogenic uranium deposits; 2. Recognition
criteria and deposit characterization; 3. Exploration for uranium
ore deposits in volcanic environments.

STI/PUB/690 (468 pp., 151 figures; 1985)
ISBN 92-O-O41085-5
Price: 1100 Austrian Schillings

URANIUM EVALUATION AND MINING TECHNIQUES
Proceedings Series

Proceedings of a symposium organized with the co-operation of
the OECD/NEA, Buenos Aires, 1-4 October 1979. The skilled
evaluation of uranium resources, their eventual exploitation and
the mining methods used are of vital importance. Many coun-
tries have embarked on national programmes either to deter-
mine their uranium potential or to explore for uranium deposits.
An accurate, comprehensive and clear appraisal of the world's
undiscovered uranium resources is essential for making quali-
fied decisions in relation to the future supply of nuclear fuel. This
publication is particularly valuable for information on the latest
evaluation and mining techniques presented by experts from a
number of countries.

Contents: Introductory papers; Physical exploration and esti-
mation of ore reserves; Mining and other uranium recovery
methods; Estimation of undiscovered uranium resources.

STI/PUB/524 (551 pp., 147 figures; 1980)
ISBN 92-0-040280-1
Price: 1030 Austrian Schillings
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URANIUM EXPLORATION CASE HISTORIES
Panel Proceedings Series

Results of an Advisory Group meeting, Vienna, 26-29
November
1979, as part of a programme to improve the rate of uranium dis-
covery by collecting and systematically analysing information
about the general practice of uranium exploration. The purpose
of the meeting was to describe the methods used in the explo-
ration of major and new-type uranium deposits during the past
three decades and to recount the history of the discovery of
these deposits. The cases represented at the meeting show a
wide spectrum of exploration methods applied in varying geo-
logical, topographic and climatic conditions from the more
important or promising uraniferous areas of Argentina, Australia,
Brazil, Canada, Czechoslovakia, Greenland, France, South
Africa, Sweden, the USA and Zambia.

Contents: Case histories; Working Group Report.

STI/PUB/584 (407 pp., 150 figures; 1981)
ISBN 92-0-141081-6
Price: 760 Austrian Schillings

URANIUM EXPLORATION IN WET
TROPICAL ENVIRONMENTS
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 16-19
November 1982. A large body of experience was gathered from
worldwide uranium exploration in moderate, dry and cold cli-
mates. For this work, many diverse exploration techniques
employing a wide range of sophisticated instruments have been
developed. In contrast, very little is known in the public domain
about uranium exploration in wet tropical environments and the
performance and effectiveness of techniques and instruments
used. Papers were presented and two ad hoc Working Groups
prepared reports with recommendations.

STI/PUB/642 (162 pp., 60 figures; 1983)
ISBN 92-0-141183-9
Price: 380 Austrian Schillings

URANIUM EXTRACTION TECHNOLOGY
Technical Reports Series No. 359

The purpose of this publication is to update and expand the first
edition, which was published in 1983, and to report on advances
in uranium ore processing which have taken place since. It
includes background information about the principles of the unit
operations used in uranium ore processing and summarizes the
current state of the art. It also seeks to preserve the technology
and the operating 'know-how' developed over the past ten years.
Extensive references provide sources for specific technological
details.

Contents: Introduction; Part I. Uranium resources and mining

technology, Chapter 1. Uranium resources; Chapter 2. Mining
technology; Part II. Processing technology; Chapter 3.
Processing concepts; Chapter 4. Ore preparation; Chapter 5.
Leaching; Chapter 6. Solid-liquid separation; Chapter 7.
Solution purification; Chapter 8. Product recovery; Chapter 9.
By-products; Part III. Waste management and the environment;
Chapter 10. Tailings management technology; Part IV. Flow
sheet examples; Chapter 11. Olympic Dam; Chapter 12. Key
Lake; Chapter 13. Rabbit Lake; Chapter 14. Lodeve; Chapter 15.
Rossing; Chapter 16. Cominak; Chapter 17. White Mesa;
Chapter 18. Rosita (in situ leaching).

STI/DOC/10/359 (358 pp., 77 figures; 1993)
ISBN 92-0-103593-4
Price: 1100 Austrian Schillings

URANIUM IN THE PINE CREEK GEOSYNCLINE
Proceedings Series

Proceedings of a symposium, Sydney, Australia, 4-8 June 1979.
Latest exploration activities prove that the resources of the
Geosyncline are approximately 289 000 tonnes U3OB, more
than 15 per cent of the Western World's uranium resources.
Regional and detailed aspects of exploration, geophysics,
stratigraphy, geochemistry and petrology form part of the dis-
cussions. In addition to the coverage of many aspects of urani-
um distribution and mineralization within the Pine Creek
Geosyncline, vein-type uranium deposits in Lower Proterozoic
rocks in other countries are discussed and compared with the
Australian deposits. Particular emphasis is given to the Atha-
basca margin deposits in Canada. Attached to the publication
are three analyses on microfiche and four maps on the solid
geology, the gravity, the magnetics and the radiometrics of the
Pine Creek Geosyncline.

Contents: Pine Creek Geosyncline; Regional studies; District
studies; Detailed studies; Models for uranium mineralization;
Canadian deposits; Other deposits; General; Retrospect and
Prospect; Author Index; Text Appendices (3 analyses on micro-
fiche and 4 maps).

STI/PUB/555 (762 pp., 341 figures; 1980)
ISBN 92-0-140080-2
Price: 1390 Austrian Schillings

VEIN-TYPE AND SIMILAR URANIUM DEPOSITS
IN ROCKS YOUNGER THAN PROTEROZOIC
Panel Proceedings Series

Proceedings of a Technical Committee meeting, Lisbon,
Portugal, 24-28 September 1979. Vein-type and similar uranium
deposits made the main contribution to world production of ura-
nium in the early days of the development of the nuclear power
era up to the time when the production of uranium coming from
sandstone deposits and Proterozoic quartz-pebble conglomer-
ates played a dominant role. However, ores from vein-type
deposits have always maintained a significant contribution.

36



Uranium Geology, Exploration and Mining - Hydrology

Contents: General; European deposits; World vein and similar
deposits; Portuguese deposits; Working Group IV Report.

STI/PUB/600 (395 pp.; 1982)
ISBN 92-0-041082-0
Price: 780 Austrian Schillings

Price: 500 Austrian Schillings
ENVIRONMENTAL ISOTOPE DATA: WORLD SURVEY OF
ISOTOPE CONCENTRATION IN PRECIPITATION is a series
of Technical Reports containing data collected by the
IAEA/WMO Isotopes-in-Preciptation Network of national labora-
tories set up by the IAEA in co-operation with WMO in 1953.

WORLD DISTRIBUTION OF URANIUM DEPOSITS
*NEW

This is the first ever geological map of the world's uranium
deposits at a scale of 1:30 000 000. It provides information
on potential economic uranium deposits containing more than
500 metric tonnes of uranium with an average grade greater
than 0.03% uranium. The geological settings and locations of
590 uranium deposits meeting the minimum criteria are shown.
Shape, colour and size of symbols on the map indicate the
deposit type, operational status and size. The names of the
reported uranium deposits are listed in the legend. It is the most
comprehensive compilation of relevant information ever pub-
lished and includes previously unavailable information on urani-
um deposits in eastern Europe and the former Soviet Union, as
well as in China.

The maps are available folded or rolled.

STI/PUB/997/FO (1995)
ISBN 92-0-004095-0
Price: 200 Austrian Schillings

STI/PUB/997/RO(1995)
ISBN 92-0-004095-0
Price: 250 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA NO. 1:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1953-1963)
Technical Reports Series No. 96

This is a series of reports from a network organized by the IAEA
in co-operation with WHO and seven national co-operating
laboratories.

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Appendix: Tritium laboratory code
numbers.

STI/DOC/10/96 (421 pp.; 1969)
ISBN 92-0-145069-9
Price: 360 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 2:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1964-1965)
Technical Reports Series No. 117

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
Deuterium oxygen-18 laboratory code numbers.

STI/DOC/10/117 (404 pp., 4 figures; 1970)
ISBN 92-0-145070-2
Price: 360 Austrian Schillings

Hydrology

ARID-ZONE HYDROLOGY: INVESTIGATIONS
WITH ISOTOPE TECHNIQUES
Panel Proceedings Series

The publication includes the papers presented at an Advisory
Group meeting, Vienna, 6-9 November 1978. It gives a com-
plete and current account of the progress made by environmen-
tal isotope techniques in arid-zone hydrology, as well as of the
problems which still remain open and demand further thought
and data.

ENVIRONMENTAL ISOTOPE DATA No. 3:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1966-1967)
Technical Reports Series No. 129

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
Deuterium and oxygen-18 laboratory code numbers.

STI/DOC/10/129 (402 pp., 4 figures; 1971)
ISBN 92-0-145271-3
Price: 390 Austrian Schillings

Contents: Groundwater recharge studies; Field investigations on
groundwater origin and flow patterns.

STI/PUB/547 (265 pp., 108 figures; 1980)
ISBN 92-0-141180-4

ENVIRONMENTAL ISOTOPE DATA No. 4:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1968-1969)
Technical Reports Series No. 147
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Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
Deuterium and oxygen-18 laboratory code numbers.

STI/DOC/10/147 (434 pp., 2 figures; 1973)
ISBN 92-0-145173-3
Price: 410 Austrian Schillings

Numerical station index; Alphabetical station index; Appendix 1:
Code numbers for tritium laboratories; Appendix 2: Code
numbers for deuterium and oxygen-18 laboratories.

STI/DOC/10/264 (184 pp., 2 figures; 1986)
ISBN 92-0-145186-5
Price: 520 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 5:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1970-1971)
Technical Reports Series No. 165

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
Deuterium and oxygen-18 laboratory code numbers.

STI/DOC/10/165 (308 pp., 2 figures; 1975)
ISBN 92-0-145075-3
Price: 350 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 6:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1972-1975)
Technical Reports Series No. 192

Contents: Introduction; Data printouts; Numerical station index;
Tritium laboratory code numbers; Deuterium and oxygen-18 lab-
oratory code numbers.

STI/DOC/10/192 (188 pp., 2 maps; 1979)
ISBN 92-0-145179-2
Price: 330 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 7:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1976-1979)
Technical Reports Series No. 226

Contents: Introduction; Data printouts (Late reports, Notes); Nu-
merical station index; Alphabetical station index; Appendix 1:
Tritium laboratory code numbers; Appendix 2: Deuterium and
oxygen-18 laboratory code numbers.

STI/DOC/10/226 (241 pp., 2 figures; 1983)
ISBN 92-0-145183-0
Price: 620 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 8:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1980-1983)
Technical Reports Series No. 264

Contents: Introduction; Data printouts (Late reports, Notes);

ENVIRONMENTAL ISOTOPE DATA No. 9:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1984-1987)
Technical Reports Series No. 311

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Appendix 1: Tritium laboratory code
numbers; Appendix 2: Deuterium and oxygen-18 laboratory
code numbers.

STI/DOC/10/311 (188 pp., 2 figures; 1990)
ISBN 92-0-145090-7
Price: 580 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 10:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1988-1991)
Technical Reports Series No. 371

This is the tenth and latest volume in the present series. It is
mainly concerned with the concentration of the environmental
isotopes (tritium, deuterium and oxygen-18) in monthly samples
of precipitation taken by a global network of 169 stations in the
period 1988-1991. Selected meteorological data, such as the
amount of precipitation, mean water vapour pressure and sur-
face air temperature, are also presented. Data before 1988
which were unavailable at the time of the earlier issues have
also been included in the latter part of this volume as late
reports. The great majority of the data comes from the
IAEA/WMO Isotopes-in-Precipitation Network, which was set up
by the IAEA in co-operation with WMO and seven national labo-
ratories. The collection of the precipitation samples is carried out
by the meteorological services in 45 countries and territories.
Analyses of the network samples are made in co-operating lab-
oratories, a full list of which is given at the end of this publica-
tion.

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Appendix 1: Laboratories which have
co-operated or are co-operating in the IAEA/WMO network;
Tritium laboratories; Stable isotopes laboratories.

STI/DOC/10/371 (214 pp., 2 figures; 1994)
ISBN 92-0-102094-5
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Price: 680 Austrian Schillings
STATISTICAL TREATMENT OF DATA ON
ENVIRONMENTAL ISOTOPES IN PRECIPITATION
Technical Reports Series No. 331

This publication contains a statistical evaluation of isotope and
meteorological data accumulated during three decades of oper-
ation of the global network, Isotopes in Precipitation, jointly
operated by the IAEA with the WMO. Monthly precipitation sam-
ples and meteorological data have been collected by the mete-
orological services of more than eighty countries. For each of
the 180 stations selected for statistical treatment, numerical data
and graphs are presented, illustrating the most characteristic
features of the accumulated isotope database.

Contents: Introduction; Statistical data; Data summary;
Numerical station index; Alphabetical station index; Laboratories
which have co-operated or are co-operating in the IAEA/WMO
network.

STI/DOC/10/331 (781 pp., 597 figures; 1992)
ISBN 92-0-100892-9
Price: 2100 Austrian Schillings

GUIDEBOOK ON NUCLEAR TECHNIQUES
IN HYDROLOGY — 1983 Edition
Technical Reports Series No. 91/2

The aim of this revised edition is to provide a review of the prin-
ciples and examples of applications of the broad range of
nuclear techniques now available to the hydrologist.

Contents: Introduction; Stable isotopes and tritium in precipita-
tion; Water equivalent of snow cover; Snow pack and glacier
studies; Streamflow measurements; Runoff analysis; Dispersion
in surface waters; Suspended sediment; Bedload transport;
Lake dynamics; Sedimentation in lakes and reservoirs; Leakage
from lakes and reservoirs; Soil moisture content; Soil density;
Moisture movement in the unsaturated zone; Aquifer character-
istics; Stratigraphy of aquifers; Origin of groundwater; Dating of
groundwater; Interaction of surface water with groundwater;
Leakage between aquifers; Groundwater in fractured rocks;
Groundwater salinisation; Geothermal systems; Models for
tracer data analysis; Isotope techniques in civil engineering;
Isotopes as pollution tracers; Disposal and storage of waste.

STI/DOC/10/91/2 (456 pp., 147 figures; 1983)
ISBN 92-0-145083-4
Price: 860 Austrian Schillings

ISOTOPE HYDROLOGY 1983
Proceedings Series

Proceedings of a symposium organized in co-operation with
UNESCO, Vienna, 12-16 September 1983. Isotope techniques
are in their third decade of application to hydrological investiga-
tions and have reached full maturity as scientific and practical
tools. However, these proceedings demonstrate that new ideas

continue to develop.
Contents: Environmental isotopes in precipitation and surface
water studies; Studies in the unsaturated zone; Field studies of
groundwater dynamics with environmental isotopes;
Groundwater age determination and related problems;
Groundwater pollution studies; Artificial isotope applications;
Poster presentations.

STI/PUB/650 (874 pp., 312 figures; 1984)
ISBN 92-0-040084-1
Price: 2020 Austrian Schillings

ISOTOPE TECHNIQUES IN THE HYDROGEOLOGICAL
ASSESSMENT OF POTENTIAL SITES FOR THE
DISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 228

This report is the result of a consultants' meeting, Vienna, 1-4
December 1980, a follow-up to an Advisory Group meeting held
in Vienna in November 1979 for the purpose of reviewing the
application of isotope techniques in mining and waste disposal
hydrology, with special emphasis on the problems connected
with low-flow, low-permeability regimes. The report describes
the present state of development and the applications of various
isotope techniques used in studying groundwater origin and
flow, with emphasis on low-permeability rock systems. The appli-
cation of isotope techniques in waste isolation technology can
be especially valuable when used in connection with other
hydrological and geochemical methods.

Contents: Introduction; General scope of the report; Water and
tracer movement in the aquifer; Chemical evolution along
groundwater flow-paths; Description of isotope techniques;
Stable isotopes of hydrogen and oxygen; Tritium; Isotope evolu-
tion of aqueous systems; Isotope evolution of dissolved noble
gases; Other radioisotopes of cosmic origin; Uranium series
nuclides; Radioisotope tracers and other nuclear methods;
Conclusions; Appendix 1: Relevant IAEA publications.

STI/DOC/10/228 (164 pp., 51 figures; 1983)
ISBN 92-0-145283-7
Price: 430 Austrian Schillings

ISOTOPE TECHNIQUES IN THE STUDY OF PAST
AND CURRENT ENVIRONMENTAL CHANGES IN
THE HYDROSPHERE AND THE ATMOSPHERE
Proceedings Series

Proceedings of a symposium, Vienna, 19-23 April 1993. Natural
isotopes are among the most powerful tools for investigating
past and current environmental changes. In particular, stable
isotopes have proved to be very useful proxy indicators of cli-
mate related parameters such as surface air temperature, rela-
tive humidity of the atmosphere and amount of precipitation,
whereas radioactive isotopes are widely used as a dating tool.
The release of radionuclides during nuclear bomb tests permit-
ted studies of the dynamics of transport and mixing processes
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in the atmosphere. It also allowed a global tracer experiment on
the hydrological and carbon cycles, which substantially con-
tributed to better understanding of these two vital compartments
of the global ecosystem. A wide spectrum of themes was dis-
cussed at the symposium, covering both the 'present' and the
'past' of the global atmosphere/hydrosphere system. Case stud-
ies as well as methodological aspects of various isotope tech-
niques applied in both areas of research were presented.

Contents: Isotopes in atmospheric studies; Isotopes in the
soil-plants-atmosphere system; Degradation of water
resources; Palaeohydrology and palaeowaters; Isotope indica-
tors of climatic changes; Poster presentations.

STI/PUB/908 (623 pp., 190 figures; 1993)
ISBN 92-0-103293-5
Price: 1740 Austrian Schillings

ISOTOPE TECHNIQUES IN THE STUDY OF THE
HYDROLOGY OF FRACTURED AND FISSURED ROCKS
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 17-21
November 1986. Although fractured rocks cover approximately
one third of the earth's surface, knowledge of groundwater flow
dynamics still needs to be substantively improved. The main
objective of the meeting was to discuss the theory of fluid flow in
fractured media and the role of nuclear techniques in the flow
dynamics of fractured and fissured rock media. Critical reviews
of the environmental isotope and nuclear techniques being used
in the study of the hydrology of fractured and fissured rocks were
presented and general recommendations were made.

STI/PUB/790 (306 pp., 128 figures; 1989)
ISBN 92-0-141189-8
Price: 760 Austrian Schillings

ISOTOPE TECHNIQUES IN WATER
RESOURCES DEVELOPMENT
Proceedings Series

Proceedings of a symposium organized in co-operation with
UNESCO, Vienna, 30 March to 3 April 1987. Nuclear techniques
using isotopes are precise tools for studying water resources.
They can provide solutions to the problem of the origin, distribu-
tion and properties of water in a given region, especially when
they are used in combination with other tools. The contents of
these proceedings illustrate the fact that isotope hydrology has
matured. It is reported that the development of new nuclear tech-
niques is enabling the application of isotopes in uses other than
hydrology.

Contents: Thermal water studies; Groundwater dating;
Hydrology of arid and semi-arid areas; Field studies with envi-

ronmental isotopes; Precipitation-surface-groundwater relation-
ships; Pollution; Artificial tracers; Sediment transport; Poster
presentations.

STI/PUB/757 (815 pp., 356 figures; 1987)
ISBN 92-0-040087-6
Price: 1990 Austrian Schillings

ISOTOPE TECHNIQUES IN WATER
RESOURCES DEVELOPMENT 1991
Proceedings Series

Proceedings of a symposium organized in co-operation with
UNESCO, Vienna, 11-15 March 1991. The main themes were
the use of isotope techniques in solving practical problems of
water resources assessment and development, particularly with
respect to groundwater protection, and in studying environmen-
tal problems related to water, including the palaeohydrological
and palaeoclimatological aspects. The oral presentations were
largely concerned with the current status and trends in ground-
water dating. The proceedings contain the papers of 37 oral and
the extended synopses of 47 poster presentations.

Contents: Interface processes between the atmosphere and the
hydrosphere; Surface water and sediments; Groundwater dat-
ing: Problems and new approaches; Groundwater dating:
Problems and new approaches — methodological aspects and
models; Groundwater; Environmental problems and water pollu-
tion; Palaeohydrology and palaeoclimatology; Poster
presentations.

STI/PUB/875 (789 pp., 273 figures; 1992)
ISBN 92-0-000192-0
Price: 2100 Austrian Schillings

ISOTOPES OF NOBLE GASES AS TRACERS
IN ENVIRONMENTAL STUDIES
Panel Proceedings Series

Proceedings of a consultants' meeting, Vienna, 29 May to 2
June 1989. Application of isotopes of noble gases as tracers in
environmental studies ranges from studies of transport and mix-
ing processes in the atmosphere and the ocean, determination
of the age, origin and mode of flow of groundwater bodies and
investigations of rock-water interactions and palaeoclimatic
research to their spectacular role, although not yet fully proven,
as early indicators of earthquakes and volcanic eruptions. The
purpose of the meeting was twofold: to review the current status
of techniques using isotopes of noble gases in the general field
of environmental studies, with emphasis placed on investiga-
tions of the atmosphere and the hydrosphere, and to provide
guidelines for further developments and research needed in the
field.

STI/PUB/859 (305 pp., 94 figures; 1992)
ISBN 92-0-100592-X
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Price: 820 Austrian Schillings
PALAEOCLIMATES AND PALAEOWATERS:
A COLLECTION OF ENVIRONMENTAL ISOTOPE STUDIES
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 25-28
November 1980. The scope of the meeting was to evaluate the
use of isotope techniques for palaeoclimatological investigations
and for identification of palaeogroundwater, and to establish
whether the groundwater in arid areas is recent or not, i.e.
whether there is modern recharge and how this can be distin-
guished from water recharged thousands of years ago.

Contents: Isotopic composition of natural waters and climate;
Isotopic composition of organic substances; Isotopic composi-
tion of sediments; Isotopic composition of palaeogroundwaters.

STI/PUB/621 (216 pp., 76 figures; 1983)
ISBN 92-0-141083-2
Price: 490 Austrian Schillings

STABLE ISOTOPE HYDROLOGY:
DEUTERIUM AND OXYGEN-18 IN THE WATER CYCLE
Technical Reports Series No. 210

This book provides the theoretical background of stable isotope
fractionation in natural physico-chemical processes involving fresh
water, with the isotopic differences actually encountered in natur-
al waters and with their use for practical hydrological purposes.

Contents: Historical introduction; Properties of the isotopic
species of water: The 'isotopic effect'; The 5-notation and the
mass-spectrometric measurement techniques; Review of the
natural abundance of hydrogen and oxygen isotopes;
Atmospheric waters; Ice and snow hydrology; River waters;
Lakes; Groundwater; Geothermal waters; Palaeowaters;

Practical applications of stable isotopes to hydrological problems.
STI/DOC/10/210 (339 pp., 99 figures; 1981)
ISBN 92-0-145281-0
Price: 680 Austrian Schillings

STUDIES ON SULPHUR ISOTOPE
VARIATIONS IN NATURE
Panel Proceedings Series

Proceedings of an Advisory Group meeting, Vienna, 17-20 June
1985. The variations of sulphur isotopes in natural compounds
(and of oxygen isotopes in sulphates) provide a powerful method
of investigation in various fields of earth sciences such as
hydrology, geochemistry, geothermal exploration, volcanology,
oceanography, sedimentology, ore formation and environmental
sciences.

Contents: Summary; Isotopic composition of dissolved oceanic
sulphate; Sulphur isotopes in the water of Lake Neusiedl,
Austria; Relationships between the sulphur and oxygen isotope
composition of dissolved sulphate; Sulphur and sulphate-oxygen
isotopes in New Zealand geothermal systems and volcanic dis-
charges; Isotopic composition and origin of sulphur compounds
in groundwaters and brines in the Po Valley (northern Italy); Two
case studies on the origin of aqueous sulphate in deep crys-
talline rocks; Sulphur and oxygen isotopic compositions of
groundwater — and sabkha — sulphate in the Middle East;
Radiolytic oxidation of sulphides and geochemical behaviour of
sulphur isotopes in uranium deposits; On bias in ^S/^S data
obtained in SO2 gas in mass spectrometry; Sulphur isotope
analyses of trace sulphide and sulphate in various materials
using Kiba reagent.

STI/PUB/747 (124 pp., 42 figures; 1987)
ISBN 92-0-141087-7
Price: 310 Austrian Schillings
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Radiation Processing

APPLICATIONS OF ISOTOPES AND RADIATION
IN CONSERVATION OF THE ENVIRONMENT
Proceedings Series

Proceedings of a symposium, Karlsruhe, 9-13 March 1992. The
objective was to review present knowledge of the applications of
radiation, radioisotopes and nuclear methods of analysis in the
monitoring and control of environmental pollution and in reduc-
ing emissions of environmentally toxic substances. Isotopes
and radiation have many characteristics which uniquely con-
tribute to the better understanding of environmental processes,
as well as directly protect the environment from the impact of
toxic substances. These kinds of applications form the focus of
this volume.

Contents: Overviews of some main areas of application of
nuclear techniques; Flue gas purification; Radiation processing
of liquid and solid wastes; Industrial applications; Radiotracer
studies; Major analytical techniques and new approaches in
environmental monitoring and research; Nuclear analytical tech-
niques and their applications: 1. Atmospheric studies; 2. Studies
of solid wastes, sediments and soils; 3. Hydrochemical and mis-
cellaneous studies; Panel: Current problems and future trends in
the use of isotopes and radiation for conservation of the
environment.

STI/PUB/904 (699 pp., 221 figures; 1992)
ISBN 92-0-000492-X
Price: 1900 Austrian Schillings

HIGH DOSE DOSIMETRY
Proceedings Series

Proceedings of a symposium, Vienna, 8-12 October 1984.
Radiation dosimetry provides reliable quality control of radiation
processes and is the basis for regulatory acceptance of irradia-
tion products. This symposium, the first of its kind, was therefore
designed to be of particular interest to scientists developing
dosimetry and dose assurance techniques for both research and
applied industry. The papers presented at the meeting discussed
the expectations of industry, the problems facing dosimetry, the
concern of industrialists and their activities, thoughts and hopes
for the future.

Contents: General aspects; Dosimetry techniques and systems;
Dose standardization and calibration, physical aspects.

STI/PUB/671 (449 pp., 248 figures; 1985)
ISBN 92-0-010085-6
Price: 1060 Austrian Schillings

HIGH DOSE DOSIMETRY FOR RADIATION PROCESSING
Proceedings Series

Proceedings of a symposium, the second in its field, Vienna, 5-9
November 1990. Reliable dosimetry is a key parameter for qual-
ity assurance of radiation processing and irradiated products.
The standardization of dosimetry provides a basis for the regu-
latory approval of irradiated products and for international clear-
ance for free trade. Papers presented at the meeting discussed
the development of new techniques, the improvement of refer-
ence and routine dosimetry systems and the quality control and
assurance of dosimetry presenting an authoritative account of
the status of high dose dosimetry throughout the world in 1990.

Contents: General aspects; Development of dosimetry
techniques; Reference dosimetry and review of dosimetry
techniques; Quality control and assurance of dosimetry.

STI/PUB/846 (513 pp., 217 figures; 1991)
ISBN 92-0-010291-3
Price: 1380 Austrian Schillings

HIGH DOSE MEASUREMENTS IN
INDUSTRIAL RADIATION PROCESSING
Technical Reports Series No. 205

Proceedings of an Advisory Group meeting, Vienna, 25-29
September 1978. The publication reproduces in full all scientific
working papers presented at the meeting, gives a review of the
results of a comprehensive intercomparison and concludes with
the recommendations of the panel members.

Contents: 1. Introduction; 2. The IAEA high-dose standardi-
zation and intercomparison programme; 3. Working papers; 4. A
review of the results of the comprehensive intercomparison
1978; 5. Recommendations.

STI/DOC/10/205 (239 pp., 139 figures; 1981)
ISBN 92-0-010581-0
Price: 500 Austrian Schillings

INDUSTRIAL APPLICATION OF RADIOISOTOPES
AND RADIATION TECHNOLOGY
Proceedings Series

Proceedings of a conference, Grenoble, France, 28 September
to 2 October 1981. Applications of nuclear techniques, in par-
ticular radioisotope and radiation technology, were reviewed with
emphasis on the role of these technologies in energy saving, in
conserving and exploring for resources and in protecting the
environment. Promising new applications of radiation techno-
logy included radiation treatment of sewage sludge for municipal
water and exhaust gases, while advanced applications in areas
such as the polymer industry, the manufacture of disposable
medical supplies and the production and preservation of food
were described. The value of the application of nuclear tech-
niques in the exploration of resources such as coal, uranium.
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natural gas and petroleum was emphasized. Nucleonic control
systems were reported to be an increasingly important tech-
nique for industrial process control purposes.

Contents: Use of nuclear technology in exploration, processing
and the recycling of resources; Industrial radiation processing;
Nuclear technology for environmental conservation; Radiation
technology for bioengineering; Use of nuclear technology for
industrial process and quality control; Equipment facilities and
services; Technology transfer to developing countries; Economic
benefits of nuclear technology.

STI/PUB/598 (595 pp., 190 figures; 1982)
ISBN 92-0-060082-4
Price: 1180 Austrian Schillings

Radiometry

attracted the attention of scientists and engineers. When
radioactive isotopes became available it was immediately rec-
ognized that they offered an almost ideal solution to tracer selec-
tion. Extensive experience has been gathered all over the world
in the application of radioactive tracers in industry. This guide is
devoted to reviewing the present status of the tracer method as
such and to its applications to those branches of industry which
have derived large benefits from the use of this technology.

Contents: Chapter 1. Introduction; Chapter 2. The concept of
tracers; Chapter 3. General tracer technology; Chapter 4. Tracer
methodology; Chapter 5. General applications; Chapter 6. Case
studies; Chapter 7. Current trends in development and applica-
tions; Annexes I—VI.

STI/DOC/10/316 (374 pp., 116 figures; 1990)
ISBN 92-0-165090-6
Price: 1060 Austrian Schillings

GAMMA, X-RAY AND NEUTRON TECHNIQUES
FOR THE COAL INDUSTRY
Panel Proceedings Series

Proceedings of an Advisory Group meeting in 1984 to review the
latest developments and to make recommendations on the most
promising areas and priorities for future research and develop-
ment. Potential applications include on-line process measure-
ment of coal ash, moisture, calorific value, sulphur and elemen-
tal analyses. Improved borehole logging instruments make pos-
sible the in situ determination of ash content and coal seam
delineation for resource assessment and for mine development
planning.

STI/PUB/707 (216 pp., 94 figures; 1986)
ISBN 92-0-161086-6
Price: 530 Austrian Schillings

INDUSTRIAL APPLICATION OF RADIOISOTOPES
AND RADIATION TECHNOLOGY
Proceedings Series
(See under Radiation Processing, p. 43 )

Tracers

GAMMA, X-RAY AND NEUTRON TECHNIQUES
FOR THE COAL INDUSTRY
Panel Proceedings Series
(See under Radiometry above)

GUIDEBOOK ON RADIOISOTOPE TRACERS IN INDUSTRY
Technical Reports Series No. 316

The idea of using tracers (chemical tracers, dyes, etc.) in the
investigation of complex physical phenomena has always

NUCLEAR TECHNIQUES IN THE EXPLORATION AND
EXPLOITATION OF ENERGY AND MINERAL RESOURCES
Proceedings Series

Proceedings of a symposium, Vienna, 5-8 June 1990. Over the
last decades, many nuclear techniques have been developed
and used on an industrial scale for the exploration and exploita-
tion of energy and mineral resources, resulting in very great
technical and economic benefits. The major nuclear techniques
which are currently employed on a large scale include nucleon-
ics control and on-stream analysis, nuclear well logging and
tracer investigations. The advantages of nuclear techniques
include rapidity, relative simplicity and, in some cases, the pos-
sibility of use in hostile environments where no other methods
can be used. Furthermore, nuclear measurements and nucleon-
ics control can be made by non-contact processes. The purpose
of the symposium was to review the latest concepts and devel-
opments and to foster an exchange of information leading to
technology transfer from developed to developing countries.

Contents: Nucleonics control systems and on-stream analysers
in the coal industry; On-line nuclear and nuclear related analyti-
cal techniques in the mineral industry; Nucleonics control
systems and on-stream mineral analysers; Nuclear borehole
logging applications; Nuclear borehole logging instrumentation,
data processing and interpretation; Tracer techniques and radio-
metric methods in the mineral industry; Off-line nuclear activa-
tion analysis in the mineral industry; Summary of the panel
discussion: Nuclear and nuclear related techniques in the min-
eral industry — trends and future perspectives.

STI/PUB/841 (627 pp., 207 figures; 1991)
ISBN 92-0-060091-3
Price: 1660 Austrian Schillings
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NUCLEAR SAFETY REVIEW 1995 *NEW
Part D of the IAEA Yearbook 1995

A new format has been adopted for the Nuclear Safety Review
1995. The focus of the report has been shifted to feature a num-
ber of prominent relevant issues and to concentrate on their
implications for radiation and nuclear safety. It includes in-depth
discussions of steam generator integrity, control rod drive nozzle
cracking, fire protection, childhood cancers near nuclear instal-
lations and radon induced health effects. Related IAEA activities
such as the feedback of operating experience based on the
IAEA event reporting and operational safety services are also
addressed.

Contents: Highlights; Nuclear safety — topical issues; Radiation
safety — topical issues; International safety activities.

STI/PUB/988 (75 pp., 20 figures, 18 x 24 cm; 1995)
ISBN 92-0-101495-3
Price: 140 Austrian Schillings

Uranium Mining and Milling

CURRENT PRACTICES AND OPTIONS FOR
CONFINEMENT OF URANIUM MILL TAILINGS
Technical Reports Series No. 209
(See under Radioactive Waste Management, p. 102)

METHODS FOR THE ESTIMATION AND ECONOMIC
EVALUATION OF UNDISCOVERED URANIUM
ENDOWMENT AND RESOURCES: An Instruction Manual
Technical Reports Series No. 344

The present manual is part of the IAEA's programme on guides
on uranium resource assessment and supply. Its purpose is to
describe methods of making numerical estimates of undiscov-
ered uranium endowment and of the economic potential of the
uranium resources. It provides guidance on choosing the
method(s) most applicable to a given situation.

Contents: 1. Introduction; 2. Geological analogy principles;
3. Control areas; 4. Approaches to estimation of endowment;
5. Probability considerations; 6. Limited information and subjec-
tive probability; 7. Deposit density methods; 8. Mineralized rock
density methods; 9. Crustal abundance methods; 10. Economic
potential evaluation; 11. Criteria for method selection;
12. Utilization of resource estimates; Appendix I; Glossary;

Appendix II: Selected control area descriptions and grade-
tonnage curves; Appendix III: Case studies.

STI/DOC/10/344 (145 pp., 24 figures; 1992)
ISBN 92-0-104092-X
Price: 480 Austrian Schillings

RADIATION MONITORING IN THE
MINING AND MILLING OF RADIOACTIVE ORES
Safety Series No. 95

Over the past decade there have been significant developments
in the techniques and methods of monitoring radon and radon
daughters, thoron and thoron daughters, and radioactive dusts
encountered in the mining and milling of radioactive ores. The
development of new techniques and methods of measurement
has received increased attention owing to the fact that the effi-
cient control of radon and its daughters in the mining atmos-
phere, particularly in underground mines, is a difficult task.
Epidemiological studies have clearly demonstrated that the inci-
dence of lung cancers among underground uranium miners, and
also among underground non-uranium miners who were
exposed to radon and radon daughters in their occupations, is
higher than that among the general public. This publication is a
revision of IAEA Safety Series No. 43, originally issued in 1976.
The revised version has been limited in coverage to radiation
monitoring and medical surveillance.

Contents: 1. Introduction; 2. Administrative requirements; 3. Main
physical properties; 4. Strategies for monitoring programmes; 5.
Monitoring methods; 6. Personal monitoring; 7. Health related
surveillance; Annex I: The licensing process for uranium explo-
ration in France; Annex II: The licensing process for uranium and
thorium mine-mill facilities in Canada.

STI/PUB/776 (97 pp., 9 figures; 1989)
ISBN 92-0-123589-5
Price: 320 Austrian Schillings

RADIATION PROTECTION OF WORKERS IN THE MINING
AND MILLING OF RADIOACTIVE ORES —1983 Edition
Safety Series No. 26

This publication, containing the Code of Practice on Radiation
Protection of Workers in the Mining and Milling of Radioactive
Ores and a Technical Addendum, is a joint IAEA/ILO/WHO pub-
lication. The Code of Practice sets forth the means of ensuring
protection against ionizing radiation for workers engaged in min-
ing and milling of radioactive ores: general provisions outlining
the responsibilities of the employer and the worker, the limits
of radiation exposure, the administrative organization of radia-
tion protection, radiation surveillance, engineering and adminis-
trative protective measures, and medical surveillance. The Code
was approved by the IAEA Board of Governors in June 1982 and
by the ILO Governing Council in November 1982. It is designed
to facilitate the preparation and adoption of national and local
regulations and factory rules for radiation protection in mining
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and milling of radioactive ores. It is supplemented by a Tech-
nical Addendum, which is intended to provide information which
will be helpful in the implementation of the control measures.

Contents: Part 1. Code of Practice: Introduction; 1. Scope;
2. General requirements and principles; 3. Limits for radiation
exposure; 4. Administrative organization of radiation protection;
5. Surveillance; 6. Engineering and administrative protection
measures; Part 2: Technical Addendum: Introduction;
A.1. Planning of mining operations; A.2. Guidelines on ventila-
tion control; A.3. Dust control; A.4. Radiation monitoring in ura-
nium and thorium mines; A.5 Radiation protection in uranium
and thorium mills; A.6. Medical control.

STI/PUB/637 (72 pp.; 1983)
E ISBN 92-0-123683-2
C ISBN 92-0-523089-8
F ISBN 92-0-223484-1
R out of print
S ISBN 92-0-323384-9
Price: 240 Austrian Schillings

SAFE MANAGEMENT OF WASTES FROM THE MINING
AND MILLING OF URANIUM AND THORIUM ORES:
Code of Practice and Guide to the Code
Safety Series No. 85
(See under Radioactive Waste Management, p. 107)

THE APPLICATION OF THE PRINCIPLES FOR LIMITING
RELEASES OF RADIOACTIVE EFFLUENTS IN THE CASE
OF THE MINING AND MILLING OF RADIOACTIVE ORES
Safety Series No. 90
(See under Radiation Protection, p. 95)

design requirements; 4. Auxiliary systems; 5. Quality assurance;
6. Inspection and maintenance; 7. Decommissioning;
Definitions.

STI/PUB/976 (50 pp.; 1994)
ISBN 92-0-104994-3
Price: 240 Austrian Schillings

FUEL HANDUNG AND STORAGE SYSTEMS IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D10
(See under Nuclear Power Plants — NUSS programme, p. 64)

GUIDEBOOK ON QUALITY CONTROL
OF WATER REACTOR FUEL
Technical Reports Series No. 221

The aim of this book is to give a summary of the present state
of practical experience in the areas of quality relevant design
requirements, and quality control of products and processes
related to water reactor fuel. It also contains general aspects and
guidelines for quality in nuclear fuel technology, and descriptions
and examples of typical QA/QC systems.

Contents: Introduction; General aspects and guidelines for
quality in nuclear fuel technology; Descriptions and examples of
typical QA/QC systems; Glossary.

STI/DOC/10/221 (210 pp., 64 figures; 1983)
ISBN 92-0-155083-9
Price: 570 Austrian Schillings

Fuel Fabrication and Storage

DESIGN OF SPENT FUEL STORAGE FACILITIES
Safety Series No. 116

This guide has been developed through a series of technical
meetings and represents an international consensus on useful
design principles. These principles incorporate features which
will be effective in maintaining fuel subcritical, removing residual
heat, providing radiation protection and containing radioactive
materials for the lifetime of the facility. It is intended for use by
the nuclear power industry, its supporting organizations and
related regulatory bodies in identifying and managing all rele-
vant issues on the design aspects for the safe interim storage of
spent fuel from nuclear power plants. It complements Safety
Series No. 117, Operation of Spent Fuel Storage, and Safety
Series No. 118, Safety Assessment for Spent Fuel Storage
Facilities.

Contents: 1. Introduction; 2. General guidance; 3. Specific

OPERATION OF SPENT FUEL STORAGE FACILITIES
Safety Series No. 117

This guide has been developed through a series of technical
meetings and represents an international consensus on useful
operating principles. These principles incorporate features which
will be effective in maintaining fuel subcritical, removing residual
heat, providing radiation protection and containing radioactive
materials for the lifetime of the facility. It is intended for use by
the nuclear power industry, its supporting organizations and
related regulatory bodies in identifying and managing all rele-
vant issues on the operational aspects for the safe interim stor-
age of spent fuel from nuclear power plants. It complements
Safety Series No. 116, Design of Spent Fuel Storage Facilities,
and Safety Series No. 118, Safety Assessment for Spent Fuel
Storage Facilities.

Contents: 1. Introduction; 2. Key operational activities; 3. Basic
safety considerations for operation; 4. Management; 5. Training
and qualifications; 6. Commissioning; 7. Operational limits and
conditions; 8. Operating procedures; 9. Maintenance, testing,
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examination and inspection; 10. Radiation and environmental
protection; 11. Quality assurance; 12. Safeguards and physical
protection; 13. Decommissioning; Definitions.

STI/PUB/977 (54 pp.; 1994)
ISBN 92-0-105094-1
Price: 240 Austrian Schillings

SAFETY AND ENGINEERING ASPECTS OF
SPENT FUEL STORAGE
Proceedings Series

*NEW

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 10-14 October 1994. The purpose of the symposium
was to provide an opportunity for the exchange of information
on the state of the art and the prospects of spent fue storage,
to discuss the worldwide situation and the major factors
influencing the national policies in this field, and to identify the
most important directions that national efforts and international
co-operation in this area should take.

Contents: Spent fuel storage programmes; Spent fuel storage
technology; Licensing and safety aspects of spent fuel storage;
Closing session; Poster presentations.

STI/PUB/949 (451 pp., 122 figures; 1995)
ISBN 92-0-101695-6
Price: 1320 Austrian Schillings

Nuclear Power Plants

ANALYSIS OF THE BEHAVIOUR OF ADVANCED
REACTOR PRESSURE VESSEL STEELS
UNDER NEUTRON IRRADIATION
Technical Reports Series No. 265

The final report of an IAEA co-ordinated research programme
involving nine organizations in eight Member States during the
period 1977-1983. The irradiation response of seven steels
typical of modern practice, in the form of plants, forgings and
submerged arc welds supplied by worldwide suppliers, was
determined under light water reactor pressure vessel irradiation
conditions.

Contents: Introduction; Scientific scope and programme goals;
Standard part of phase 2 programme; Irradiation conditions;
Experimental results; Discussion of results; Conclusions;
Appendix A: List of participants in the programme; Appendix B:
Materials specification and identification; Appendix C:
Expressions used to define errors in linear regression analyses;
Appendix D: Summary of experimental data; List of symbols and
abbreviations.

STI/DOC/10/265 (119 pp., 50 figures; 1986)
ISBN 92-0-155186-X
Price: 360 Austrian Schillings

STORAGE OF WATER REACTOR SPENT FUEL IN
WATER POOLS: SURVEY OF WORLD EXPERIENCE
Technical Reports Series No. 218

lln 1979, the IAEA and OECD/NEA jointly issued a question-
naire dealing with all aspects of water pool storage. This report
summarizes the information received from storage pool opera-
tors. Forecasts predict that by the year 2000 more than 150 000
tonnes of heavy metal from spent LWR fuel will have been accu-
mulated. Although very positive experience with wet storage has
been gained over the past 40 years, making wet storage a
proven technology, it appears desirable to summarize all avail-
able data for the benefit of designers, storage pool operators,
licensing agencies and the general public. Such data will be
essential for assessing the viability of extended water pool stor-
age of spent nuclear fuel.

Contents: Summary of conclusions; Introduction; Spent fuel pool
history; Extent of spent fuel storage experience; Current practice
in spent fuel pool design and operation; Spent fuel pool
chemistries; Radiochemistry; Spent fuel pool components;
Spent fuel history and behaviour; Special operations; Measures
to control radiation doses and waste volumes; Spent fuel pool
practices and innovations; Interim dry storage of spent fuel.

STI/DOC/10/218 (143 pp., 43 figures; 1982)
ISBN 92-0-155182-7
Price: 360 Austrian Schillings

BALANCING AUTOMATION AND HUMAN
ACTION IN NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Munich, 9-13 July 1990. The purpose was to review develop-
ments and to discuss directions for future efforts. One important
aspect of nuclear safety in recent years has been the very high
rate of development and subsequent introduction of computer
technology. The data acquired by computer systems have to be
presented to the operator in a structured form with priorization
capabilities. Further developments of operator support systems
may considerably influence the interface between human control
and automation. To deal with fast transients, automation and real
time simulation have to be used. For other abnormal and acci-
dent situations, human flexibility may be preferred. Full use must
be made of all plant resources, with system state and success
path monitoring being of special interest in accident situations.
The symposium discussed all aspects of balancing problems,
operating, maintenance and testing, including all levels from
information processing to full automation.

Contents: Opening session; Invited papers; Conceptions and
achievements in automation; Safety implication of automation;
Computerized operator support — Part I; Computerized opera-
tor support — Part II; Man-machine interaction; Human factors
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consideration in automation; Accident management in automa-
tion; Future trends and needs (Panel discussion).

STI/PUB/843 (599 pp., 137 figures; 1991)
ISBN 92-0-020091-5
Price: 1600 Austrian Schillings

CURRENT NUCLEAR POWER PLANT SAFETY ISSUES
Proceedings Series

Proceedings of a conference, Stockholm, 20-24 October 1980,
convened in the aftermath of the Three Mile Island accident with
the purpose of assessing and clarifying the status and develop-
ment of current nuclear power plant safety issues, providing a
forum for a world wide exchange of information and demonstrat-
ing ways of improving safety.

Contents: (Vol. 1) Examining nuclear safety; Evaluating operat-
ing experience; Operational safety; Siting policy; Designing for
safety; Emergency planning; Possibilities for international coop-
eration; Summary Review of the Conference. (Vol. 2)
Radiological protection; Licensing and regulation; Risk assess-
ment; Small-leak loss-of-coolant accidents. (Vol. 3) Advanced
safety systems; Instrumentation requirements.

STI/PUB/566 (Vol. 1:518 pp., 49 figures; Vol. 2: 682 pp., 180 fig-
ures; Vol. 3: 597 pp., 153 figures; 1981)
1: ISBN 92-0-020181-4
2: ISBN 92-0-020281-0
3: ISBN 92-O-020381-7
Price: Vol. 1: 960 Austrian Schillings

Vol. 2:1250 Austrian Schillings
Vol. 3:1120 Austrian Schillings

DESIGN OF RADIOACTIVE WASTE MANAGEMENT
SYSTEMS AT NUCLEAR POWER PLANTS
Safety Series No. 79
(See under Radioactive Waste Management, p. 103)

DEVELOPING INDUSTRIAL INFRASTRUCTURES
TO SUPPORT A PROGRAMME OF NUCLEAR
POWER: A Guidebook
Technical Reports Series No. 281

This guidebook offers assistance in preparing national industry
for participation in a nuclear power programme. It provides guid-
ance to those who are responsible for setting up the essential
infrastructure necessary to raise the standards of the national
industry and to make increasing use of the services of domestic
rather than foreign suppliers. In addition, the guidebook shows
some of the implications, consequences and options involved in
a nuclear power programme.

Contents: Introduction; Chapter 1: An executive overview;
Chapter 2. The nuclear power technology; Chapter 3. Role of the
utility in project implementation; Chapter 4. National participa-
tion; Chapter 5. The transfer of technology; Chapter 6. Quality
assurance; Chapter 7. Engineering and project management;
Chapter 8. Equipment manufacturing and materials supply;
Chapter 9. Plant construction, erection and commissioning;
Chapter 10. Fuel cycle activities.

STI/DOC/10/281 (171 pp., 34 figures; 1988)
ISBN 92-0-155188-6
Price: 490 Austrian Schillings

EMERGENCY PLANNING AND PREPAREDNESS
FOR NUCLEAR FACILITIES
Proceedings Series
(See under Accident Response, p. 98)

DESIGN OF OFF-GAS AND AIR CLEANING
SYSTEMS AT NUCLEAR POWER PLANTS
Technical Reports Series No. 274

This report is aimed at: (a) quantifying airborne radionuclides in
off-gas and ventilation air streams in nuclear power plants; (b)
reviewing the current status and latest development trends in
design for normal operation and design basis accidents; (c) pro-
viding guidelines for design.

Contents: Introduction; General design principles; LWR nuclear
power plants; Other types of reactors; Trends in off-gas and air
cleaning system design; References; Appendix A.I: Source term
specifications for LWRs; Appendix A.I I: Examples of calcula-
tions using the GALE code.

STI/DOC/10/274 (118 pp., 36 figures; 1987)
ISBN 92-0-125187-4
Price: 360 Austrian Schillings

EMERGENCY PREPAREDNESS EXERCISES FOR
NUCLEAR FACILITIES: PREPARATION,
CONDUCT AND EVALUATION
Safety Series No. 73
(See under Accident Respons, p. 98)

ENGINEERING AND SCIENCE EDUCATION
FOR NUCLEAR POWER: A Guidebook
Technical Reports Series No. 266

The guidebook provides recommendations, based on the expe-
rience of both developed and developing countries, for upgrad-
ing or establishing national education and training capabilities in
engineering and science in order to develop qualified personnel
for nuclear power programmes. Special consideration has been
given to the specific needs and conditions of developing
countries.
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Contents: Introduction; 1. Important aspects of engineering and
science education for nuclear power; 2. Nuclear-oriented
programmes in mechanical, electrical, chemical, nuclear,
electronics engineering and in radiation health physics;
3. Nuclear specialization (S) programmes; 4. Undergraduate (U)
and post-graduate (P) programmes in nuclear-oriented
mechanical (U1, P1), electrical (U2, P2) and chemical (U3, P3)
engineering and postgraduate programme in nuclear engi-
neering (P4) for graduates of nuclear-oriented mechanical and
electrical undergraduate programmes; 5. Integrated under-
graduate (U) and post- graduate (P) programmes in nuclear
engineering (U5, P5) and radiation health physics (U6, P6);
6. Basic nuclear science and engineering laboratory;
7. Measures for implementing and improving engineering and
science education and training capabilities tor nuclear power
personnel.

STI/DOC/10/266 (312 pp., 6 figures; 1986)
ISBN 92-0-155286-6
Price: 810 Austrian Schillings

(b) the access to predictive operating data, indicative of the
future performance of plants; and (c) the careful assessment, or
review, of past operating experience to promptly correct the root
causes of any adverse trends. The purpose of the symposium
was to provide a forum for the detailed exchange of experience
for the discussion of various ways of closing the feedback loop,
with the ultimate goal of enhancing the level of operational
safety at nuclear power plants.

Contents: Opening session; Methods of identification of
operational safety issues in nuclear power plants;
Methods of analysis of operational safety issues; Corrective
actions implemented as a result of operating experience;
Operational safety experience feedback systems; Panel discus-
sion: Operational safety of nuclear power plants — future trends;
Closing session.

STI/PUB/785 (695 pp., 174 figures; 1989)
ISBN 92-0-020289-6
Price: 1700 Austrian Schillings

ENVIRONMENTAL EFFECTS OF COOLING SYSTEMS
Technical Reports Series No. 202
(See under Safety Analysis, p. 109)

FACTORS RELEVANT TO THE DECOMMISSIONING OF
LAND-BASED NUCLEAR REACTOR PLANTS
Safety Series No. 52

This report is intended to provide a checklist of the principles
and factors to be considered in order to decommission a land-
based nuclear reactor in an ordered and safe manner. It includes
the areas of planning, management and actual decommission-
ing, including the associated radiation protection of man and his
environment both during and after the decommissioning.

Contents: Introduction; Scope; Responsibilities; Decommission-
ing plans; Radiation protection programmes; Criteria for release
of materials, facility or site; Quality assurance.

STI/PUB/541 (28 pp.; 1980)
ISBN 92-0-623080-8
Price: 120 Austrian Schillings

FEEDBACK OF OPERATIONAL SAFETY EXPERIENCE
FROM NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Paris, 16-20 May 1988. Operating experience feedback pro-
grammes have been extensively developed at various levels
within the nuclear community and their effectiveness has also
improved greatly as a result of: (a) the setting of more ambitious
plant targets providing greater margins in accident situations;

FIRE PROTECTION AND FIRE FIGHTING IN
NUCLEAR INSTALLATIONS
Proceedings Series

Proceedings of a symposium, Vienna, 27 February to 3 March
1989. Within the last decade there has been considerable devel-
opment in fire protection and nuclear designers now recognize its
importance at all design stages. While the principles of fire pro-
tection have been implemented worldwide, problems are still
apparent in the description of specific aspects of fire behaviour,
material properties, system performance, etc. The symposium
provided a forum for the discussion of these and other questions.

Contents: Standards and licensing; National fire safety practices;
Fire safety by design; Fire fighting and a panel on: How to man-
age real fires once they occur; Computer fire modelling; Fire
safety in fuel cycle facilities; Fire testing of materials; Fire risk
assessment; Closing statement.

STI/PUB/824 (581 pp., 109 figures; 1989)
ISBN 92-0-020489-9
Price: 1440 Austrian Schillings

GAS COOLED REACTOR DESIGN AND SAFETY
Technical Reports Series No. 312

The present publication is an update of IAEA Technical Reports
Series No. 235, Status of and Prospects for Gas-Cooled
Reactors, published in 1984. It is a compilation of information
based on submissions from Member States and is considered
current as of the beginning of 1989. It describes the status of
gas cooled reactors with specific emphasis on the design and
safety characteristics of the various concepts that are either
incorporated in operating reactors or in reactors being designed
and considered for future construction and operation.
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Contents: Chapter 1. Introduction; Chapter 2. Status of interna-
tional gas cooled reactor development; Chapter 3. General fea-
tures of gas cooled reactors and their safety characteristics;
Chapter 4. Gas cooled reactor design and safety in the United
Kingdom; Chapter 5. Gas cooled reactor design and safety in the
United States of America; Chapter 6. Gas cooled reactor design
and safety in Japan; Chapter 7. Gas cooled reactor design and
safety in the Union of Soviet Socialist Republics; Chapter 8. Gas
cooled reactor design and safety in Switzerland; Chapter 9. Gas
cooled reactor design and safety in the Federal Republic of
Germany; Chapter 10. Summary; Annex: Information exchange
on gas cooled reactors.

STI/DOC/10/312 (234 pp., 97 figures; 1990)
ISBN 92-0-155090-1
Price: 700 Austrian Schillings

GRADING OF QUALITY ASSURANCE
REQUIREMENTS — A Manual
Technical Reports Series No. 328
(See under Quality Managemen, p. 113)

and engineering laboratory; 8. Mechanisms for education and
training implementation.

STI/DOC/10/306 (92 pp., 13 figures; 1989)
ISBN 92-0-155689-6
Price: 300 Austrian Schillings

GUIDEBOOK ON THE INTRODUCTION OF
NUCLEAR POWER
Technical Reports Series No. 217

This publication contains information, advice and recommenda-
tions on the introduction of nuclear power applicable to any
country, whether developed or developing, but it is especially rel-
evant for developing countries.

Contents: Part I — Survey of nuclear power; Part II — Special
aspects and considerations relevant to the introduction of nuclear
power; Part III — Stages of introduction of nuclear power.

STI/DOC/10/217 (351 pp., 23 figures; 1982)
ISBN 92-0-155082-0
Price: 740 Austrian Schillings

GUIDE TO THE SAFE HANDLING OF RADIOACTIVE
WASTES AT NUCLEAR POWER PLANTS
Technical Reports Series No. 198
(See under Radioactive Waste Management, p. 104)

GUIDEBOOK ON THE EDUCATION AND TRAINING OF
TECHNICIANS FOR NUCLEAR POWER
Technical Reports Series No. 306

This guidebook describes for nuclear technicians: (1) the neces-
sary level and content of conventional education and training; (2)
the level and content of nuclear oriented education and training;
(3) measures to bridge the gap between the two. The guidebook
complements or is supplemented by Technical Reports Series
No. 200, Manpower Development for Nuclear Power, Technical
Reports Series No. 242, Qualification of Nuclear Power Plant
Operations Personnel, and IAEA-TECDOC-526, Appendices to
the Guidebook on the Education and Training of Technicians for
Nuclear Power. This guidebook seeks to assist policy makers
and planners, as well as those designing and implementing edu-
cation and training programmes.

Contents: Introduction; 1. Definition of technicians; 2. Planning
and implementation of the E&T of technicians for nuclear
power; 3. Recommended E&T requirements to enter nuclear
oriented E&T; 4. Education and training of teachers/trainers for
a nuclear power programme; 5. Functions, tasks and number of
technicians in a nuclear power programme; 6. Basic and spe-
cialized E&T for a nuclear power programme; 7. Nuclear science

IAEA SAFETY CODES AND GUIDES (NUSS)
IN THE LIGHT OF CURRENT SAFETY ISSUES
Proceedings Series

Proceedings of a symposium, Vienna, 29 October to 2
November 1984. This symposium was organized to discuss the
dilemma between maintaining standards unchanged during the
lifetime of the plants and changing standards to adapt plants to
developments in safety standards. Although relating specifically
to the programme, it is also relevant to the development of safe-
ty standards in general.

Contents: NUSS objectives and results; Conduct of regulatory
inspection and enforcement; Probabilistic safety evaluation;
Conduct of the safety review and assessment of design;
Accident consequences and emergency planning; Regulatory
inspection of quality assurance activities; Safe operation of
nuclear power plants; Extreme external events; Interface
aspects of NUSS; Panel discussions: The NUSS approach in the
context of the development of nuclear safety; Should safety
assessment consider events beyond design basis? Future
development of the NUSS programme.

STI/PUB/673 (718 pp., 103 figures; 1985)
ISBN 92-0-020185-7
Price: 1660 Austrian Schillings

IMPLEMENTATION OF QUALITY ASSURANCE
CORRECTIVE ACTIONS: A Manual
Technical Reports Series No. 317
(See under Quality Management, p. 114)
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INSAG SERIES
Reports prepared by the
International Safety Advisory Group

SUMMARY REPORT ON THE POST-ACCIDENT REVIEW
MEETING ON THE CHERNOBYL ACCIDENT — A Report by
the International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-1

This report was prepared after the Post-Accident Review
Meeting on the Chernobyl Accident, Vienna, 25-29 August
1986. A team of Soviet experts who presented a report on the
accident at the Chernobyl nuclear power station on 26 April
1986 jointly with INSAG members and other associated experts
prepared this agreed report on the accident and formulated rec-
ommendations for follow-up actions by the IAEA.

Contents: Executive summary; Introduction; 1. The accident at
Chernobyl Unit 4; 2. The radionuclide release from the accident;
3. The response at the site; 4. Radiation protection aspects of
the accident; 5. Safety issues to be pursued; 6. General obser-
vations and provisional conclusions; 7. Recommendations;
Annex: RBMK reactors at Chernobyl nuclear power station Units
3 and 4.

STI/PUB/740 (106 pp., 12 figures; 1986)
E ISBN 92-0-123186-5
F ISBN 92-0-223487-6
R ISBN 92-0-423088-6
S ISBN 92-0-323287-7
Price: 330 Austrian Schillings

Bibliography; Appendix: Implications of the source term from the
Chernobyl accident.

STI/PUB/770(13pp.;1987)
E ISBN 92-0-123187-3
F ISBN 92-0-223088-9
R ISBN 92-0-423388-5
S ISBN 92-0-323088-2
Price: 120 Austrian Schillings

BASIC SAFETY PRINCIPLES FOR NUCLEAR POWER
PLANTS — A Report by the International
Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-3

This report by the IAEA's International Nuclear Safety Advisory
Group INSAG presents a concise, integrated, self-standing
statement of the objectives and principles of design and opera-
tion of nuclear power plants worldwide taking into account cur-
rent issues and developments. Each objective and principle is
presented and discussed. The report identifies what each
designer and operator should attempt to achieve to reach and
maintain a high safety level in their nuclear power plant.

Contents: Preamble; 1. Introduction; 2. Objectives;
3. Fundamental principles; 4. Specific principles; Appendix:
Illustration of defence in depth.

STI/PUB/802 (72 pp., 4 figures; 1988)
E ISBN 92-O-123188-1
C ISBN 92-0-523191-6
F ISBN 92-0-223190-7
R ISBN 92-0-423989-1
S ISBN 92-0-323789-5
Price: 250 Austrian Schillings

RADIONUCLIDE SOURCE TERMS FROM SEVERE
ACCIDENTS TO NUCLEAR POWER PLANTS WITH
LIGHT WATER REACTORS — A Report by the
International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-2

This report presents the views of the IAEA's International
Nuclear Safety Advisory Group INSAG on the source term issue
for LWRs of existing designs. The report considers the present
status of source term research and analysis and their implica-
tions. It identifies problems which remain to be resolved and indi-
cates areas where work should be initiated to improve safety.

Contents: Introduction; Purpose; Probabilistic safety analysis;
General issues; High source term sequences; Early containment
failure; Remobilization of fission products; Bypass of contain-
ment; Other issues; Reduction of risk and source term through
accident prevention, management and mitigation; Conclusions;

SAFETY CULTURE — A Report by the
International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-4

This report by the IAEA's International Nuclear Safety Advisory
Group INSAG describes the concept of 'Safety Culture' in con-
nection with nuclear plant safety in relation to both organi-
zations and individuals engaged in nuclear power activities. It
provides a basis for judging the effectiveness of the safety cul-
ture in specific cases in order to identify potential improvements.

Contents: Summary; 1. Introduction; 2. Definition and character
of Safety Culture; 3.1. Requirements at policy level;
3.2. Requirements on managers; 3.3. Response of individuals;
4. Tangible evidence; 4.1. Government and its organizations;
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4.2. Operating organization; 4.3. Supporting organizations;
5. Concluding comments; Appendix: Safety Culture indicators.

STI/PUB/882 (31 pp., 1 figure; 1991)
E ISBN 92-0-123091-5
F ISBN 92-0-223191-5
R out of print
S ISBN 92-0-323491-8
Price: 140 Austrian Schillings

THE SAFETY OF NUCLEAR POWER — A Report by
the International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-5

This report gives an account of the history of nuclear power
plant safety covering the important elements from safety in the
earliest days to lessons learned from accidents and current
reactor safety principles. The report concentrates on light and
heavy water moderated reactors, by far the most prevalent
types. It concludes that for these types of reactors levels of safe-
ty are in reasonable agreement with the present INSAG quanti-
tative targets for probabilities of core melt and radioactive
releases. The report is directed at an educated general public.

Contents: Summary; Prologue; 1. Important elements of the his-
tory of nuclear plant safety; 2. Current reactor safety principles; 3.
Safety of nuclear plants; 4. Nuclear fuel cycle; 5. Features
desired in future plants; 6. Continued improvement of nuclear
power plant safety; 7. Conclusions; Appendix I: IAEA safeguards
against proliferation of nuclear weapons; Appendix II: Nuclear
reactor radiation and its effects; Appendix III: Relative health
risks in electricity generation.

STI/PUB/910 (83 pp., 1 figure; 1992)
E ISBN 92-0-100192-4
F ISBN 92-0-200393-1
R ISBN 92-0-400294-8
S ISBN 92-O-300293-6
Price: 300 Austrian Schillings

PROBABILISTIC SAFETY ASSSESSMENT — A Report by
the International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-6

Probabilistic safety assessment (PSA) has contributed signifi-
cantly to the understanding of how best to ensure the safety of
nuclear power plants. By means of PSA a nuclear power plant,
including its safety systems and installations, can be analysed in
its entirety. The rapid development of the method has resulted in
its extensive use. This report reviews the general bases of PSA,

emphasizing its merits and limits as well as the general lines of
the future development of that methodology and its applications.

Contents: 1. Introduction; 2. Capabilities and limitations of the
methodology of PSA; 3. Further development of methodology;
4. Guidelines for presentation and interpretation of PSA results;
5. How should PSA be used in the future?; 6. Conclusions.

STI/PUB/916(23pp.;1992)
E ISBN 92-0-102492-4
F ISBN 92-0-200294-0
R ISBN 92-0-300494-7
S ISBN 92-O-400394-4
Price: 140 Austrian Schillings

THE CHERNOBYL ACCIDENT: UPDATING OF INSAG-1 — A
Report by the International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-7

The purpose of this report is to update findings of the Inter-
national Nuclear Safety Advisory Group's Summary Report on
the Post-Accident Review Meeting on the Chernobyl Accident
(INSAG-1), published in September 1986, in the light of further
information that has been revealed since that meeting. INSAG
stands by the general conclusions of INSAG-1 about the acci-
dent's causes and their implications for the safety of the
Chernobyl type light water cooled graphite moderated RBMK
reactors. However, the new information, which derives from
studies made in the then USSR on the physical origins of the
accident, has led INSAG to shift the emphasis of its conclusions
from the actions of the operating staff to faulty design of the
reactor's control rods and safety systems. Deficiencies in the
regulation and management of safety matters throughout the
Soviet nuclear power industry have also been revealed and are
discussed. Two detailed Soviet reports on the causes and cir-
cumstances of the Chernobyl accident, translated into English
by the IAEA, and a statement of measures that have been taken
to enhance the safety of RBMK reactors are included.

Contents: 1. Introduction; 2. Features of the reactor; 3. The acci-
dent; 4. More recent analyses of the fault scenario; 5. Views of
INSAG; 6. Conclusions on factors contributory to the accident;
Appendix: Measures to improve the safety of RBMK plants;
Annex I: Report by a commission to the USSR State Committee
for the supervision of safety in industry and nuclear power;
Annex II: Report by a working group of USSR experts.

French edition in preparation.

STI/PUB/913 (135 pp., 16 figures; 1992)
E ISBN 92-0-104692-8
R ISBN 92-0-400593-9
S ISBN 92-0-300194-8
Price: 440 Austrian Schillings
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A COMMON BASIS FOR JUDGING THE *NEW
SAFETY OF NUCLEAR POWER PLANTS
BUILT TO EARLIER STANDARDS — A Report
by the International Nuclear Safety Advisory Group
INSAG Series No. 8

This report was prepared in response to the recommendation of
the IAEA General Conference in 1992 that the Director General
develop a process to provide a common basis on which the
acceptable level of safety of all operating nuclear power plants
built to earlier standards can be judged. This followed a rec-
ommendation made at the IAEA Conference on The Safety of
Nuclear Power: Strategy for the Future1 held in September 1991.
The report also provides a basis for allocating responsibilities
for, and deciding on the best approach to, making a safety
assessment, and for selecting criteria to adopt in deciding on
what corrective action to take.

Contents: 1. Introduction; 2. Historical background; 3. Objectives
and scope; 4. Safety standards and practices;
5. Responsibilities; 6. Methods of assessment; 7. Achieving
acceptable levels of safety; 8. Summary and conclusions.

French, Russian and Spanish editions in preparation.

STI/PUB/991 (19 pp.; 1995)
ISBN 92-0-102395-2
Price: 160 Austrian Schillings

POTENTIAL EXPOSURE IN NUCLEAR *NEW
SAFETY - A Report by the International
Nuclear Safety Advisory Group
INSAG Series No. 9

The present report deals with the concept of potential exposure
in nuclear and radiation safety, discussing policy aspects, safe-
ty assessments, risk considerations and probabilities.

Contents: 1. Introduction; 2. Aspects of risk; 3. Policy for nuclear
and radiation safety; 4. Safety assessments and risk considera-
tions; 5. The implications of low probabilities; 6. Balancing poten-
tial and normal exposures; 7. Conclusions; Annex. Probability
theory and its application in probabilistic safety assessment.

French, Russian and Spanish editions in preparation.

STI/PUB/992 (29 pp.; 1995)
ISBN 92-0-102495-9
Price: 160 Austrian Schillings

potential in the design of future control rooms for nuclear
power plants with enhanced information processing capabilities.

Contents: Opening remarks; Review of status and outlook;
Human behaviour in plant operation; Plant personnel training;
Operator support; Artificial intelligence and accident manage-
ment; Process control and human engineering in control rooms;
Robots for nuclear power plant inspection and maintenance;
Human engineering in controls and control rooms; Transients and
accident management; Robotics; Final panel; Closing remarks.

STI/PUB/781 (825 pp., 217 figures; 1988)
ISBN 92-0-020588-7
Price: 2040 Austrian Schillings

MANAGEMENT OF ABNORMAL RADIOACTIVE
WASTES AT NUCLEAR POWER PLANTS
Technical Reports Series No. 307

This report discusses the management of abnormal wastes at
nuclear facilities. It is intended to give guidance to nuclear power
plant operators on the technical means available to enable
abnormal wastes to be managed safely, and to provide assis-
tance in the selection of appropriate technologies and processes
that can be used for abnormal situations. In addition, subjects
such as pre-planning and provisions for abnormal waste man-
agement, decision making on the management of abnormal
wastes and adequate waste characterization are also discussed.

Contents: 1. Introduction; 2. Pre-planning; 3. Abnormal waste
management decision making and planning; 4. Characterization
of the wastes; 5. Decontamination; 6. Treatment of liquid wastes;
7. Treatment of gaseous wastes; 8. Treatment of solid wastes;
9. Conditioning of abnormal radioactive wastes; 10. Storage,
transport and disposal; References; Annex I: Experience with
abnormal wastes and their management in selected power
plants; Annex II: Examples of decision making processes in the
management of abnormal wastes.

STI/DOC/10/307 (122 pp., 11 figures; 1989)
ISBN 92-0-125589-6
Price: 380 Austrian Schillings

MANAGEMENT OF RADIOACTIVE WASTES
FROM NUCLEAR POWER PLANTS —
Code of Practice: A Safety Standard
Safety Series No. 69
(See under Radioactive Waste Management, p. 105)

MAN-MACHINE INTERFACE IN THE NUCLEAR INDUSTRY
Proceedings Series

Proceedings of a conference organized in co-operation with the
Commission of the European Communities and OECD/NEA,
Tokyo, 15-19 February 1988. The conference demonstrated
that the development of computer technologies offered great

MANPOWER DEVELOPMENT FOR
NUCLEAR POWER: A Guidebook
Technical Reports Series No. 200

This guidebook, especially relevant to developing countries
embarking on nuclear power programmes, provides policy mak-
ers and managers of such programmes with information and
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guidance on the role, requirements, planning and implementa-
tion of manpower development programmes.

Contents: Introduction; Chapter 1. Manpower requirements;
Chapter 2. National participation and manpower development;
Appendix to Chapter 2. Experience of various Member States in
national participation and manpower development; Chapter 3.
Manpower development for a nuclear power programme.

STI/DOC/10/200 (508 pp., 54 figures; 1980)
ISBN 92-0-155080-^
Price: 980 Austrian Schillings

MANPOWER REQUIREMENTS AND DEVELOPMENT FOR
NUCLEAR POWER PROGRAMMES
Proceedings Series

Proceedings of a symposium, Saclay, France, 2-6 April 1979.
The promotion of manpower development in the nuclear field, a
demanding technology, requires excellence in human perfor-
mance. The availability of adequately qualified manpower is an
essential condition of success of any nuclear power programme
or project as well as of transfer of technology. This is especially
relevant for the developing countries. The papers deal with the
whole range of this subject and discuss both general and spe-
cific aspects of manpower requirements and development, refer-
ring to national experience as well as discussing specifically
international assistance in training.

Contents: General aspects of manpower requirements and
development; National experience and manpower development
programmes; International assistance in training; Specific fields
and aspects of manpower development; Panel discussion.

STI/PUB/523 (628 pp., 87 figures; 1980)
ISBN 92-0-050080-3
Price: 1180 Austrian Schillings

MANUAL ON MAINTENANCE OF SYSTEMS AND
COMPONENTS IMPORTANT TO SAFETY
Technical Reports Series No. 268

This user's manual provides Member States implementing the
IAEA Codes and Safety Guides (NUSS) with practical examples
of management organization, good practices, methods and
techniques for the maintenance of systems and components
important to safety. It contains a detailed description of
management systems, administrative controls and procedures
for maintenance activities and some aspects of surveillance and
verification activities.

Contents: Introduction; Scope; Maintenance programme;
Implementation of maintenance programme; Surveillance and

verification activities; Annex I: Examples of documents; Annex II:
Descriptions of practices.

STI/DOC/10/268 (162 pp., 28 figures; 1986)
ISBN 92-0-125386-9
Price: 480 Austrian Schillings

MANUAL ON QUALITY ASSURANCE FOR
COMPUTER SOFTWARE RELATED TO THE
SAFETY OF NUCLEAR POWER PLANTS
Technical Reports Series No. 282

Guidance in the assurance of quality of specification, design,
maintenance and use of computer software related to items and
activities important to safety in nuclear power plants. Useful to
all those who, in any way, are involved with software for safety
related applications for nuclear power plants, including auditors
who may be called on to audit management systems and
produce software.

Contents: 1. Introduction; 2. Software life-cycle; 3. Quality
assurance programme; 4. Organization; 5. Software document,
configuration, media and services control; 6. Design control;
7. Procurement control; 8. Testing; 9. Non-conformance control;
10. Corrective action; 11. Records; 12. Auditing; Annexes.

STI/DOC/10/282 (104 pp., 7 figures; 1988)
ISBN 92-0-155288-2
Price: 340 Austrian Schillings

MANUAL ON QUALITY ASSURANCE FOR INSTALLATION
AND COMMISSIONING OF INSTRUMENTATION,
CONTROL AND ELECTRICAL EQUIPMENT OF
NUCLEAR POWER PLANTS
Technical Reports Series No. 301

Supporting material and illustrative examples for implementing
basic requirements of the QA Programme in procurement,
receiving, installation and commissioning of ICE equipment.
Useful for the managerial staff and QA personnel of the nuclear
power plant owner and also the regulatory organization.

Contents: 1. Introduction; 2. Quality assurance programme
establishment and documentation; 3. Quality assurance organi-
zation; 4. Methods and techniques for implementing the quality
assurance programme; 5. Design control; 6. Procurement con-
trol; 7. Receiving of equipment on the site; 8. Equipment control;
9. Quality assurance during installation of instrumentation, con-
trol and electrical equipment; 10. Quality assurance during com-
missioning of instrumentation, control and electrical equipment;
11. Turnover of systems for operation; Sixteen annexes.

STI/DOC/10/301 (177 pp., 5 figures; 1989)
ISBN 92-0-155489-3
Price: 500 Austrian Schillings
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MANUAL ON TRAINING, QUALIFICATION AND
CERTIFICATION OF QUALITY ASSURANCE PERSONNEL
Technical Reports Series No. 262

Examples of typical QA functions to be undertaken and the
associated qualification requirements, training programmes,
training techniques and methods of certification of personnel
implementing these functions. Applicable to those participants in
a nuclear power project who are associated with establishment
and implementation of the various QA programmes during the
life cycle of the project.

Contents: 1. Introduction; 2. QA programmatic and evaluation
functions; 3. Inspection and test functions; 4. Training and quali-
fication; 5. Maintenance of qualification; 6. Records; Annex I:
Qualification; Annex II: Training; Annex III: National standards for
training, qualification and certification; Annex IV: Examples of
personnel qualification record forms.

STI/DOC/10/262 (104 pp., 13 figures; 1986)
ISBN 92-0-155086-3
Price: 330 Austrian Schillings

METHODOLOGY FOR THE MANAGEMENT OF
AGEING OF NUCLEAR POWER PLANT
COMPONENTS IMPORTANT TO SAFETY
Technical Reports Series No. 338

This technical report, one of a series on the management of
ageing nuclear power plants, presents methodologies for select-
ing plant components important to safety whose ageing should
be assessed and for performing ageing management studies.
Although the report has been developed for the management of
ageing of plant components important to safety, the methodolo-
gy studies is applicable to components important to plant life.

Contents: 1. Introduction; 2. Approach to the management of
NPP ageing; 3. Selection of NPP components important to safe-
ty for ageing management studies; 4. Methodology for ageing
management studies; 5. Recommendations for ageing manage-
ment pilot studies; Appendix I: Examples of ageing related com-
ponent degradation and failure; Appendix II: Ageing degradation
mechanisms and susceptible materials and components;
Appendix III: Examples of summary results of ageing manage-
ment studies from the USNRC's Nuclear Plant Ageing Research
Programme; Appendix IV: Examples of condition indicator trend-
ing as a basis for mitigating component ageing.

STI/DOC/10/338 (50 pp., 13 figures; 1992)
ISBN 92-0-102592-0
Price: 220 Austrian Schillings

NUCLEAR POWER PERFORMANCE AND SAFETY
Proceedings Series

Proceedings of a conference, Vienna, 28 September to
2 October 1987. These proceedings provide an authoritative and

comprehensive picture of the current status of and trends in
nuclear power, nuclear safety and the nuclear fuel cycle.

Vol. 1 : Performance, Overview and Prospects
Introduction; Summaries of the Conference; The
prospects for nuclear power in the 1990s; The need for
safety in nuclear power programmes; Performance of
nuclear power plants: Outlook for the future; Nuclear
power economics and financing.

STI/PUB/761 (275 pp., 51 figures; 1988)
ISBN 92-0-050088-9
Price: 700 Austrian Schillings

Vol. 2: Achievements in Construction and Operation
Plant construction achievements; Plant availability
achievements; Controlling and financing nuclear power
costs; Achievements in technology transfer and infra-
structure development; Advanced systems.

STI/PUB/761 (473 pp., 123 figures; 1988)
ISBN 92-0-050188-5
Price: 1180 Austrian Schillings

Vol. 3: Safety and International Co-operation
The need for safety in nuclear power programmes;
International co-operation in nuclear safety; Technical
aspects in plant safety; Approaches to safety; Panel:
Operational safety in the 1990s.

STI/PUB/761 (281 pp., 27 figures; 1988)
ISBN 92-0-050288-1
Price: 720 Austrian Schillings

Vol. 4: Safety Technology
Nuclear safety experience and safety assessment trends;
Safety and severe accidents; Safety improvements in
design and operation; Poster presentations.

STI/PUB/761 (651 pp., 129 figures; 1988)
ISBN 92-0-050388-8
Price: 1610 Austrian Schillings

Vol. 5: Nuclear Fuel Cycle
Waste management in the 1990s; Decontamination and
decommissioning; Waste management, treatment and
disposal; Nuclear fuel cycie — present and future;
Enrichment services and advanced reactor fuels;
Improvements in reactor fuel utilization and performance;
Spent fuel management options: Future needs and eco-
nomic choices.

STI/PUB/761 (680 pp., 198 figures; 1988)
ISBN 92-0-050488-4
Price: 1680 Austrian Schillings

Vol. 6: Indexes and Lists
Contents of all volumes; List of participants; Author and
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transliteration indexes; Index of papers and posters by
number.

STI/PUB/761 (85 pp.; 1988)
ISBN 92-0-050588-O
Price: 240 Austrian Schillings

NUCLEAR POWER PLANT AVAILABILITY,
MAINTENANCE AND OPERATION
Proceedings Series

Proceedings of a symposium, Munich, 20-23 May 1985. The
purpose of the meeting was to review advances in nuclear
power plant availability resulting from improvements in plant
design, construction practices, plant operation and mainte-
nance, new operation management schemes and the develop-
ment of effective nuclear power regulations.

Contents: Operation information systems; Advances in design
and plant systems and components; Advances in materials and
methods; Advances in maintenance; Regulatory controls on
operation; Advances in management and operation; Manpower
requirements and training; Panels: 1. Preventive maintenance
and backfitting of nuclear power plants; 2. Quality assurance in
nuclear power plant operation and maintenance.

STI/PUB/696 (407 pp., 134 figures; 1985)
ISBN 92-O-050085-4
Price: 960 Austrian Schillings

NUCLEAR POWER PLANT
INSTRUMENTATION AND CONTROL: A Guidebook
Technical Reports Series No. 239

This guidebook summarizes problems in the field of nuclear
power plant control and instrumentation and gives advice in par-
ticular to those preparing for their first nuclear power project.
This book gives an account of instrumentation and control prob-
lems that may present difficulties during any o< the many crucial
stages of planning, procurement, commissioning and operation
of a nuclear power plant.

Contents: Part I: Instrumentation and control of a country's first
nuclear power plant: Introduction; Organization and methods;
Technology transfer and national participation; Manpower devel-
opment; Nuclear power plant training simulator project; Various
phases of project implementation; Special topics; Bibliography;
Part II: Outline of current water reactor instrumentation and con-
trol: Design concepts of instrumentation and control for current
water reactor fuel nuclear power plants; Operator/plant commu-
nication; Instrumentation; Main control systems; Safety systems
and safety-related systems. Annexes I—VI: Instrumentation and
control concepts from Canada, France, the Federal Republic of
Germany, Japan and Sweden.

STI/DOC/10/239 (386 pp., 135 figures; 1984)
ISBN 92-0-155284-X
Price: 960 Austrian Schillings

NUSS PROGRAMME
(Nuclear Safety Standards)

NUSS is an acronym for Nuclear Safety Standards and com-
prises a set of publications developed under the IAEA Nuclear
Safety Standards programme. NUSS publications are developed
for landbased nuclear power plants with thermal neutron reac-
tors. The NUSS programme constitutes the first comprehensive
non-national set of publications on the safety of nuclear power
plants.

I. Governmental Organization

CODE ON THE SAFETY OF NUCLEAR POWER
PLANTS: GOVERNMENTAL ORGANIZATION
Safety Series No. 50-C-G (Rev. 1)

This code recommends the basic requirements for establishing
the governmental organization responsible for regulating the sit-
ing, design, construction, commissioning, operation and decom-
missioning of nuclear power plants. This involves the establish-
ment of a legal framework for the regulatory body, defining its
role and responsibilities and those of the applicant/licensee.
Further requirements are presented with respect to the organi-
zation of the regulatory body, its main functions of review and
assessment, inspection and enforcement, and the development
of regulations and guides.

Contents: Definitions; 1. Introduction; 2. General provisions;
3. Role and responsibility of the regulatory body; 4. Organization
of the regulatory body; 5. Regulations and guides; 6. Licensing
process; 7. Requirements on the application/licensee; 8. Review
and assessment during the licensing process; 9. Licensing deci-
sions; 10. Regulatory inspection and enforcement;
I 1 . Emergency preparedness.

STI/PUB/796 (48 pp., 1 figure; 1988)
E ISBN 92-0-123288-8
C ISBN 92-0-523090-1
F ISBN 92-0-223189-3
R ISBN 92-0-423490-3
S ISBN 92-0-323189-7
Price: 170 Austrian Schillings

QUALIFICATIONS AND TRAINING OF STAFF OF THE
REGULATORY BODY FOR NUCLEAR POWER PLANTS:
A Safety Guide
Safety Series No. 50-SG-G1

This guide recommends how to establish a basic organization
for regulating nuclear power and how to develop it into an
enlarged organization that can cope with the regulatory require-
ments of an expanding nuclear programme. It emphasizes the
qualifications and training of the staff needed to regulate nuclear
power plants.

Contents: Introduction; General provision; Qualifications of regu-
latory personnel; Training of the regulatory staff; Qualifications
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and utilization of consultants; Qualifications and utilization of
advisory committees.

STI/PUB/513 (30 pp.; 1979)
E out of print
C ISBN 92-0-523591-1
F ISBN 92-0-223679-8
R out of print
S ISBN 92-0-323080-7
Price: 120 Austrian Schillings

STI/PUB/571 (49 pp.; 1980)
E ISBN 92-0-123480-5
C ISBN 92-0-523488-5
F ISBN 92-0-223980-0
R out of print
S ISBN 92-0-323681-3
Price: 170 Austrian Schillings

INFORMATION TO BE SUBMITTED IN SUPPORT OF
LICENSING APPLICATIONS FOR NUCLEAR POWER
PLANTS: A Safety Guide
Safety Series No. 50-SG-G2

This guide recommends the content and format of the informa-
tion a regulatory body needs in the course of the licensing
process, the channels of communication between the regulato-
ry body and the applicant/licensee, and the classification of doc-
uments and the scheduling of their submission. Other sections
deal with the information related to specific licensing stages, i.e.
siting, construction, commissioning, operation and decommis-
sioning.

Contents: 1. Introduction; 2. Information needed during licensing
process; 3. Classification and format of documents;
4. Scheduling of submission.

STI/PUB/515 (44 pp.; 1979)
E out of print
F ISBN 92-0-223779-4
R out of print
S ISBN 92-0-323280-X
Price: 150 Austrian Schillings

INSPECTION AND ENFORCEMENT BY THE REGULATORY
BODY FOR NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G4

Providing recommendations on the scope and objectives of reg-
ulatory inspections, the competence and organizational structure
of the regulatory body to perform these tasks and the role of con-
sultants and advisory committees assisting the regulatory body,
this guide details the various types of inspection (routine, special,
announced and unannounced), inspection areas appropriate to
each stage of the licensing process (compliance with regula-
tions, licence conditions, specifications), inspection frequencies,
and inspection techniques and methods.

Contents: Introduction; General provisions; Organization of the
inspection programme; Techniques and methods of inspection;
Requirements on the applicant/licensee in regard to regulatory
inspection; Inspection reports; Enforcement.

STI/PUB/557 (43 pp.; 1980)
E ISBN 92-0-123280-2
C ISBN 92-0-523687-X
F ISBN 92-0-223081-1
R ISBN 92-0-423081-9
S ISBN 92-0-323981-2
Price: 150 Austrian Schillings

CONDUCT OF REGULATORY REVIEW AND ASSESSMENT
DURING THE LICENSING PROCESS FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G3

This guide discusses the review and assessment process, as
well as the various relationships between the regulatory body
and the applicant/licensee, the applicant/licensee's vendor,
other governmental bodies, and consultants and advisory com-
mittees. It covers the specific stages of the licensing process, i.e.
siting, construction, commissioning, operation and decommis-
sioning.

Contents: Introduction; Objectives of the review and assessment
process; General relationships in the review and assessment
process; Exchange of information; Areas for review and assess-
ment; Bases for review and assessment; Method of review and
ass sssment; International co-operation in review and
asf assment.

PREPAREDNESS OF PUBLIC AUTHORITIES FOR
EMERGENCIES AT NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G6

The guide deals with emergency arrangements for which public
authorities are responsible, the interaction with the operating
organization emergency plan and the integration into the over-
allemergency planning. Guidance is given on the main aspects
of assigning responsibility to public authorities, the regulatory
body and the operating organization.

Contents: Introduction; Range of accidents to be considered in
emergency planning; Responsibilities for emergency planning,
organizing and action; Emergency organization; Emergency
planning; Emergency assessments and protective measures;
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Public information and instruction; Training and exercises; Co-
operation across boundaries; Annexes.

STI/PUB/601 (46 pp.; 1982)
E out of print
C ISBN 92-0-523587-3
F ISBN 92-0-223183-4
R out of print
S ISBN 92-O-323183-8
Price: 160 Austrian Schillings

Establishment of regulations; Establishment of guides; Annex 1:
Framework of regulatory documents in certain Member States.

STI/PUB/676 (34 pp.; 1984)
E ISBN 92-0-123684-0
F ISBN 92-0-223285-7
R ISBN 92-O-423086-X
S ISBN 92-0-323086-6
Price: 160 Austrian Schillings

LICENCES FOR NUCLEAR POWER PLANTS: CONTENT,
FORMAT AND LEGAL CONSIDERATIONS: A Safety Guide
Safety Series No. 50-SG-G8

The guide is devoted to the nuclear licence as the principal
mechanism for linking the legal framework of the regulatory sys-
tem (i.e. basic legislation plus compulsory regulations) with the
responsibilities of the principal parties (regulatory body and
applicant/licensee) involved in the regulatory system. It de-
scribes the principles of the licensing process, covering the
major licensing steps, i.e. site approval, authorization of con-
struction, commissioning, operation and decommissioning.

Contents: Introduction; Framework for licenses; Licenses;
Authorization; Conditions; Annex I: Examples of specific li-
cences in some Member States; Annex II: Examples of the
licensing steps in the Federal Republic of Germany for a
pressurized-water reactor.

STI/PUB/620 (74 pp.; 1982)
E ISBN 92-0-123482-1
F ISBN 92-0-223583-X
R out of print
S ISBN 92-0-323283-4
Price: 210 Austrian Schillings

2. Siting

CODE ON THE SAFETY OF NUCLEAR
POWER PLANTS: SITING
Safety Series No. 50-C-S (Rev. 1)

This code recommends how to evaluate the site related factors
that are taken into account to ensure that the plant-site combi-
nation does not constitute an unacceptable risk. After defining
the roles of the applicant and the regulatory body in site selec-
tion, evaluation and approval, general criteria are given for
selecting proposed sites and assessing their suitability, for deter-
mining site related safety requirements and for evaluating the
acceptability of a site to accommodate a particular nuclear plant.

Contents: Definitions; 1. Introduction; 2. General; 3. Criteria;
4. Evaluation of design basis for external events; 5. Site charac-
teristics influencing the effects of the nuclear power plant on the
region.

STI/PUB/797 (36 pp., 1 figure; 1988)
E ISBN 92-0-123388-4
C ISBN 92-O-52319O-8
F ISBN 92-0-223289-X
R ISBN 92-0-423590-X
S ISBN 92-0-323289-3
Price: 130 Austrian Schillings

REGULATIONS AND GUIDES FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G9

The guide provides information, guidance and recommenda-
tions to assist a regulatory body in establishing regulations that
are compulsory, and in developing guides that are advisory. The
NUSS programme, which is based on regulations and guides in
Member States, is presented as a frame of reference for safety.
The system of regulations and guides required in Member
States having a nuclear power programme is given, starting with
basic legislation. The book covers regulations and guides exten-
sively, citing industrial standards and pointing out interrelation-
ships and differences between them.

Confente. Introduction, IAEA NUSS programme; System of re-
gulations and guides; Programme of regulations and guides;

EARTHQUAKES AND ASSOCIATED TOPICS
IN RELATION TO NUCLEAR POWER
PLANT SITING: A Safety Guide
Safety Series No. 5O-SG-S1 (Rev. 1)

This guide puts the main emphasis on determining ground
motion as an input to the design of a nuclear power plant and on
determining any potential for surface faulting at a selected site.
The type of information required and the investigations to be
performed are described in the context of their dependence on
the geological, seismological and geotectonical aspects of the
region.

Contents: Definitions; Note on the interpretation of the text;
1. Introduction; 2. General requirements; 3. Required information
and investigations (Database); 4. Construction of a regional
seismotectonic model; 5. Evaluation of design basis ground
motions; 6. Potential for surface faulting at the site; 7. Seismically
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generated water waves; 8. Potential for permanent ground dis-
placements associated with earthquakes and geological phe-
nomena; Appendix: Seismic intensity scales.

STI/PUB/871 (60 pp.; 1991)
E ISBN 92-0-123191-1
F ISBN 92-0-200194-4
R ISBN 92-0-400194-1
S ISBN 92-0-300294-4
Price: 240 Austrian Schillings

SEISMIC ANALYSIS AND TESTING OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-S2

Superseded. Revised version published as Safety Series No.
50-SG-D15, Seismic Design and Qualification for Nuclear
Power Plants, see under 3. Design.

ATMOSPHERIC DISPERSION IN NUCLEAR
POWER PLANT SITING: A Safety Guide
Safety Series No. 50-SG-S3

The guide addresses the meteorological investigations needed
at different stages in a site survey, in site evaluation and in
assessing off-site consequences of operational states and
accident conditions. It covers meteorological phenomena and
mechanisms involved in the dispersion of radioactive effluents,
calculation methods for concentration and deposition, input data
needed for calculations, meteorological instrumentation require-
ments, data analysis system requirements and other related
topics.

Contents: 1. Introduction; On-site and off-site meteorological
investigation programme; Atmospheric dispersion models;
Average short-term concentration estimates; Meteorological
aspects of emergency planning at nuclear power plants;
Annex I: Turbulence and atmospheric dispersion; Annex II:
Atmospheric stability; Annex III: Equivalent height of plume Ah
(non-buoyant plume); Annex IV: Examples of simplified models;
Annex V: A direct method for determining stability class (Pasquill
method and modifications); Annex VI: Dependence of concen-
tration on sampling time; Annex VII: Modified Bulk Richardson
number method for Oy and nz; Annex VIII: Additional graphs for
o and Oj.

STI/PUB/549 (107 pp., 16 figures; 1980)
E ISBN 92-0-623180-^
C ISBN 92-0-523886-4
F ISBN 92-0-223581-3
R out of print
S ISBN 92-0-323382-2
Price: 250 Austrian Schillings

SITE SELECTION AND EVALUATION FOR NUCLEAR
POWER PLANTS WITH RESPECT TO POPULATION
DISTRIBUTION: A Safety Guide
Safety Series No. 50-SG-S4

This guide presents population distribution data requirements,
examples of territory screening and various approaches to eval-
uating population distribution and site selection. It also gives an
overview of radiological impact assessment with respect to pop-
ulation data (current and projected), data format (concentric
rings and sectors) and supplementary site information.

Contents: Introduction; Data requirements; Territory screening
and preliminary site selection methods; Radiological impact and
final site evaluation; Annex I: Histograms of population distribu-
tion around some nuclear power plant sites; Annex II: Details of
methods described in Section 3; Annex III: Suggested bases for
choice of method.

STI/PUB/569 (51 pp., 6 figures; 1980)
E ISBN 92-0-123580-1
C ISBN 92-0-523188-6
F ISBN 92-0-223680-1
R out of print
S ISBN 92-0-323381-4
Price: 170 Austrian Schillings

EXTERNAL MAN-INDUCED EVENTS IN RELATION TO
NUCLEAR POWER PLANT SITING: A Safety Guide
Safety Series No. 50-SG-S5

This guide discusses the hazardous phenomena associated
with external man-induced events, such as aircraft crashes,
explosions, release of hazardous fluids using screening dis-
tances and probabilities. Their potential effects on the nuclear
power plant and methods used to develop adequate design
bases for the plant to prevent such effects are also included.

Contents: Introduction; Potential sources of man-induced events
and associated features; Collection of information and evalua-
tion; Administrative aspects; Preliminary screening and detailed
evaluations; Aircraft crashes; Explosions; Release of hazardous
fluids; Other man-induced events; Annex I: Aircraft crashes;
Annex II: Chemical explosions; Annex III: Hazards from drifting
clouds; Annex IV: Fire.

STI/PUB/585(62pp.;1981)
E ISBN 92-0-123081-8
C ISBN 92-0-523590-3
F ISBN 92-O-723081-X
R out of print
S ISBN 92-0-323282-6
Price: 190 Austrian Schillings
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HYOROLOGICAL DISPERSION OF RADIOACTIVE
MATERIAL IN RELATION TO NUCLEAR POWER
PLANT SITING: A Safety Guide
Safety Series No. 50-SG-S6

This guide deals with the dispersion of normal and accidental
releases of radioactive material from nuclear power plants into
surface water for a full range of releases, including steady state
(routine releases), instantaneous or puff (accidental releases),
and time dependent long term releases (routine or accidental
releases). It describes the information needed, gives recommen-
dations on measurement programmes and the selection and use
of appropriate mathematical models for evaluating dispersion.

Contents: Introduction; Information needed at the site survey
stage; Information needed at the site evaluation stage; Modelling
of radionuclide dispersion in surface waters; Appendix A: General
discussion of radionuclide dispersion modelling in surface
waters; Appendix B: Models for the initial dilution of radioactive
material; Appendix C: Models for far-field radionuclide dispersion
in rivers; Appendix D: Models for far-field radionuclide dispersion
from open coasts; Appendix E: Models for dispersion of radionu-
clides in estuaries; Appendix F: Models for far-field radionuclide
dispersion in impoundments; Annex I: Measurement of diffusion
coefficients; Annex II: Measurement of equilibrium sediment dis-
tribution coefficients; Annex III: Examples of accuracy and sensi-
tivity of instrumentation; Annex IV: Equations of simple models
for radionuclide dispersion in rivers, open coasts, estuaries and
impoundments; Annex V: Advanced models for radionuclide dis-
persion in rivers; Annex VI: Advanced models for radionuclide
dispersion in the near shore of open coastal areas; Annex VII:
Advanced models for radionuclide dispersion in estuaries;
Annex VIII: Advanced models for radionuclide dispersion in
impoundments; Annex IX: Deposited airborne radioactive mater-
ial as a source for dispersion in surface waters.

STI/PUB/539 (116 pp., 14 figures; 1985)
E ISBN 92-0-123285-3
F ISBN 92-0-223889-8
R ISBN 92-0-423587-X
S ISBN 92-0-323187-0
Price: 360 Austrian Schillings

NUCLEAR POWER PLANT SITING:
HYDROGEOLOGICAL ASPECTS: A Safety Guide
Safety Series No. 50-SG-S7

This guide deals with the determination of the radionuclide con-
centration in groundwater resulting from postulated releases
from nuclear power plants. The main emphasis is on the behav-
iour of radioactive material in groundwater and on the methods
for assessing the radionuclide movement in various aquifers.
This movement of radionuclides in the ground is essentially con-
trolled by the phenomena of transport (bulk motion of ground-
water), hydrodynamic dispersion (spread of contaminate front)
and ion exchange.

Contents: Introduction; Site survey stage; Site evaluation stage;

Modelling of radionuclide dispersion and retention in groundwa-
ter ; Groundwater monitoring programme; Appendix A: Modelling
of radionuclide movement in groundwater; Annex I:
Considerations related to groundwater availability; Annex II:
Analytical solutions of the advective transport and hydro-
dynamic dispersion equations; Annex III: Accuracy and
reliability of measurements in hydrogeology; Annex IV:
Examples of methods and frequencies of measurements within
the monitoring programme; Special definitions.

STI/PUB/677 (76 pp.; 1984)
E ISBN 92-0-623284-3
F ISBN 92-0-223286-5
R ISBN 92-0-423486-5
S ISBN 92-0-323586-8
Price: 250 Austrian Schillings

SAFETY ASPECTS OF FOUNDATIONS OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-S8

Foundations are the link between plant structures and subsoil.
Information on the geology and subsurface characteristics of the
site is an input for the design. Without proper adaptation of the
design to the subsurface situation, safety may be impaired. This
guide addresses the mechanical characteristics of different sub-
surface materials.

Contents: Introduction; Design profiles; Methods of analysis;
Discussion of relevant aspects; Programme of investigation;
Preliminary foundation work; Monitoring of geotechnical parame-
ters; Quality assurance requirements for programmes of investi-
gation; Appendix A: Site investigation programmes; Appendix B:
Subsurface investigation techniques; Appendix C: Laboratory
testing methods; Appendix D: Foundation soil improvement tech-
niques; Appendix E: Geotechnical instrumentation.

STI/PUB/727 (70 pp., 1 figure; 1986)
E ISBN 92-0-124186-0
F ISBN 92-0-223090-0
R ISBN 92-0-423390-7
S ISBN 92-0-324288-0
Price: 260 Austrian Schillings

SITE SURVEY FOR NUCLEAR POWER
PLANTS: A Safety Guide
Safety Series No. 50-SG-S9

This guide describes the first stage of the siting process for
nuclear power plants, the site survey, which involves the study
and investigation of a large region to select one or more pre-
ferred candidate sites. It deals only with the safety aspects in the
site survey, although it is recognized that the review of the safe-
ty aspects of sites takes place in a larger context, including
questions related to feasibility.

Contents: Introduction; Site survey process; Organization of a

60



Nuclear Power Plants

site survey; Specific safety-related site characteristics;
Documentation; Annex I: Elements of site survey methodology;
Annex II: Screening and ranking of areas and sites; Annex III:
Non-safety considerations.

STI/PUB/682 (48 pp., 2 figures; 1984)
E ISBN 92-0-123884-3
F ISBN 92-0-223086-2
R ISBN 92-0-423685-X
S ISBN 92-0-323285-0
Price: 190 Austrian Schillings

DESIGN BASIS FLOOD FOR NUCLEAR POWER
PLANTS ON RIVER SITES: A Safety Guide
Safety Series No. 50-SG-S10A

This guide presents techniques for determining the design basis
flood (DBF) to be used for siting nuclear power plants at or near
non-tidal reaches of rivers and for the protection of nuclear
power plants against floods. Both natural floods and those due
to dam failures are discussed. Flooding could have repercus-
sions on safety, so the DBF must be chosen to have a very low
probability of exceedance per annum. Two types of methods
(probabilistic and deterministic) are discussed.

Contents: Introduction; Preliminary investigation; Detailed
information; Methodologies for flood analysis; Floods due to
precipitation; Floods from sudden releases of natural or artificial
storage; Floods from causes other than precipitation and release
from storage; Relationship between flow, water level and other
flood parameters; Initial conditions and combined events; Flood
protection aspects of nuclear power plant siting; Monitoring and
forecasting for plant protection; Changes in flood characteristics
of drainage basins; Annex I: Frequency curve method and its
relation to stochastic methods; Annex II: Stochastic methods in
evaluating runoff floods; Annex III: Causes of floods other than
precipitation and release from storage; Annex IV: Monitoring and
forecasting for plant protection.

STI/PUB/602 (64 pp.; 1983)
E ISBN 92-0-123083-4
F ISBN 92-0-223384-5
R ISBN 92-0-423484-9
S ISBN 92-0323484-5
Price: 220 Austrian Schillings

DESIGN BASIS FLOOD FOR NUCLEAR POWER
PLANTS ON COASTAL SITES: A Safety Guide
Safety Series No. 50-SG-S10B

Sites vulnerable to coastal flooding are located on open coastal
regions directly exposed to or having a shore on a major body of
water, semi-enclosed bodies of water such as lagoons, estuaries,
rivers, fjords and rias, or enclosed bodies of water such as lakes
and reservoirs. Floods due to waves, surges, seiches and
tsunamis are discussed, including ways to combine the effects
of these to calculate design values for run-up and draw-down.

Contents: Introduction; Preliminary investigation; Detailed infor-
mation; Flooding by storm surges and seiches; Tsunami flood-
ing; Wave effects; Reference water level; Ice effects; Combined
flooding events; Design basis for the flood; Shoreline stability;
Flood protection aspects of nuclear power plant siting;
Monitoring and warning for plant protection; Appendix A:
Stochastic methodologies in surge analysis; Annex I: Probable
maximum storm characteristics and storm surge analysis;
Annex II: Frequency distribution functions; Annex III: Tsunami
evaluation; Annex IV: Nearshore wave effects; Annex V: Example
of possible combinations of flood-causing events; Annex VI:
Monitoring and warning systems.

STI/PUB/655 (92 pp., 7 figures; 1983)
E ISBN 92-0-123983-1
F ISBN 92-0-223884-7
R ISBN 92-0-423085-1
S ISBN 92-0-323784-4
Price: 300 Austrian Schillings

EXTREME METEOROLOGICAL EVENTS IN NUCLEAR
POWER PLANT SITING, EXCLUDING TROPICAL
CYCLONES: A Safety Guide
Safety Series No. 50-SG-S11A

This guide provides methods for determining extreme values of
meteorological variables such as wind speed and temperature,
and for determining the design basis events for specific meteo-
rological phenomena such as tornadoes. Secondary effects of
tornadoes, e.g. tornado-borne missiles, are also discussed as
part of the design basis.

Contents: Introduction; General methods; Extreme meteorologi-
cal variables; Meteorological aspects of the design basis of the
ultimate heat sink and its associated systems; Extreme meteo-
rological phenomena; Meteorological aspects of the probable
maximum flood; Annex I: Statistics of extremes; Annex II:
Normalization of maximum wind speed data to allow for averag-
ing period, reference heights and terrain characteristics;
Annex III: Precipitation adjustment from fixed interval data;
Annex IV: Screening of meteorological information, and Its use
for cooling pond (ulitmate heat sink) evaluation; Annex V: Heat
transfer and evaporation calculations for a cooling reservoir
associated with the ultimate heat sink; Annex VI: Tornadoes.

STI/PUB/614(76pp.;1981)
E ISBN 92-0-123981-5
F ISBN 92-0-223083-8
R ISBN 92-0-423483-0
S ISBN 92-0-823282-4
Price: 220 Austrian Schillings

DESIGN BASIS TROPICAL CYCLONE FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-S11B

This guide describes first the general characteristics of tropical
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cyclones with particular emphasis on their pressure and wind
structures. The collection of information, the data sources and
requirements are treated in some detail. The subsequent sec-
tions deal with a description of the procedures available for eval-
uating the probable maximum tropical cyclone (PMTC), includ-
ing deterministic and probabilistic approaches for determining
the pressure at the eye of a tropical cyclone.

Contents: Introduction; Collection of information; Procedures for
evaluating the PMTC; Evaluation of other parameters needed to
define the PMTC wind field; Determination of the PMTC wind
field; Annex I: Tropical cyclone nomenclature; Annex II:
Background for the development of the deterministic method;
Annex III: Deterministic approach to p0; Annex IV: Examples of
estimating p0 for the South China Sea region by the probabilis-
tic method; Annex V: p0 relations with heights of pressure levels;
Annex VI: Example for evaluation of limits for miminum R for the
Probable Maximum Hurricane (PMH) for the tropical North
Atlantic (abstract from Schwerdt et al.); Annex VII: Derivation of
equations for computing the maximum gradient wind speed.

STI/PUB/666 (56 pp.; 1984)
E ISBN 92-0-123184-9
F ISBN 92-0-223385-3
R ISBN 92-0-^23186-6
S ISBN 92-0-323186-2
Price: 200 Austrian Schillings

3. Design

CODE ON THE SAFETY OF NUCLEAR
POWER PLANTS: DESIGN
Safety Series No. 50-C-D (Rev. 1)

This code establishes the general safety approach in design,
sets out the basic requirements to ensure the necessary system
reliability and defines the mandatory safety features of a nuclear
power plant utilizing thermal neutron reactors. The basic nuclear
safety requirements for structures, systems and components
compiled in this code are enlarged in the associated safety
guides.

Contents: Definitions; 1. Introduction; 2. Safety philosophy;
3. General design criteria; 4. Reactor core; 5. Reactor coolant
system; 6. Information and control facilities; 7. Protection
system; 8. Emergency power supply; 9. Containment system;
10. Radiation protection; 11. Fuel handling and storage systems;
12. Design confirmation; Appendix: Postulated Initiating Events
(PIEs).

STI/PUB/798 (58 pp., 1 figure; 1988)
E ISBN 92-0-123488-0
C ISBN 92-O-523290-4
F ISBN 92-0-223389-6
R out of print
S ISBN 92-0-323389-X
Price: 190 Austrian Schillings

SAFETY FUNCTIONS AND COMPONENT
CLASSIFICATION FOR BWR, PWR,
AND PTR: A Safety Guide
Safety Series No. 50-SG-D1

This guide recommends how to classify structures, systems and
components according to their importance to safety. The classi-
fication is translated into graded safety requirements that in turn
influence the design. Twenty safety functions are listed and the
methodology outlined ranks them according to their importance
to safety.

Contents: Introduction; Safety functions; Ranking of safety func-
tions; Assignment of safety class requirements; Appendix A:
Design requirements for structural integrity of boundaries of
fluid-retaining components.

STI/PUB/542 (68 pp.; 1979)
E ISBN 92-0-123979-3
C ISBN 92-0-524086-7
F ISBN 92-0-223580-5
R ISBN 92-0-423580-2
S ISBN 92-0-323380-6
Price: 170 Austrian Schillings

FIRE PROTECTION IN NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D2 (Rev.1)

This guide points out the necessity of measures for protecting
plant items which are important to safety against fires of internal
and external origin. Fire, being a real threat to nuclear safety,
should receive adequate attention from the beginning of the
design process throughout the life of a plant. The present guide
was developed to enlarge on the general requirements given in
the Code on the Safety of Nuclear Power Plants: Design, Safety
Series No. 50-SG-D (Rev. 1), published in 1988.

Contents: Definitions; 1. Introduction; 2. General fire protection
requirements; 3. Fire protection design approach; 4. Fire pre-
vention; 5. Fire detection and extinguishing; 6. Mitigation of sec-
ondary fire effects; 7. Quality assurance; 8. Operational aspects
of manual fire fighting; Appendix I: Halon fire extinguishing sys-
tems; Appendix II: Escape routes; Annex I: Additional guidance
on the preparation of fire hazards analyses; Annex II: Fire barri-
ers; Annex III: List of controls; Annex IV: Fire detection systems;
Annex V: Automatic sprinkler and water spray systems;
Annex VI: Example of possible layout of fire water supply sys-
tem; Annex VII: Schematic examples of compartment separation
for ventilation; Annex VIII: Electrical cable insulation.

French, Russian and Spanish editions in preparation.

STI/PUB/897 (93 pp., 4 figures; 1992)
E ISBN 92-0-101892^
Price: 320 Austrian Schillings
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PROTECTION SYSTEMS AND RELATED FEATURES IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D3

This guide gives design guidance on requirements for the pro-
tection system which monitors the relevant plant variables and
performs — in conjunction with the safety actuation systems and
safety system support features — all safety tasks that may
become necessary when unacceptable.

Contents: Introduction; Extent of the protection system; General
design principles; Safety system monitoring; Safety actuation
systems and safety system support features; Design verification;
System documentation; Annex 1: Information on certain
definitions.

STI/PUB/551 (55 pp., 4 figures; 1980)
E ISBN 92-0-623280-0
C ISBN 92-0-523588-1
F ISBN 92-0-223681-X
R ISBN 92-0-423182-3
S ISBN 92-0-323781-X
Price: 150 Austrian Schillings

PROTECTION AGAINST INTERNALLY GENERATED
MISSILES AND THEIR SECONDARY EFFECTS IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D4

This guide covers the protection of nuclear power plants against
missiles that may result from failures of equipment. Missiles from
sources outside the plant are not addressed. The recommenda-
tions given are intended as an aid in assessing design
adequacy. Overall aspects of what constitutes adequate protec-
tion are thus more extensively elaborated than the details of how
to accomplish that task.

Contents: Introduction; General philosophy; Origin of missiles
and appropriate design considerations; Secondary effects;
Protective methods and means against missiles;
Documentation requirements; Annex.

STI/PUB/552 (44 pp., 3 figures; 1980)
E ISBN 92-0-123880-0
C ISBN 92-0-523087-1
F ISBN 92-0-223780-8
R ISBN 92-0-923081-7
S ISBN 92-0-823181-X
Price: 150 Austrian Schillings

EXTERNAL MAN-INDUCED EVENTS IN *NEW
RELATION TO NUCLEAR POWER
PLANTS: A Safety Guide
Safety Series No. 50-SG-D5 (Rev. 1)

This guide advises on the protection of nuclear power plants
against the effects of external man-induced events which origi-

nate outside the site and which have been identified and select-
ed as design basis external man-induced events (DBEMIEs)
according to Safety Guide No. 50-SG-S5, to which this guide is
complementary.

Contents: Definitions; 1. Introduction; 2. General design philoso-
phy; 3. Aircraft crashes; 4. Fires due to man-induced events;
5. Explosions; 6. Hazards from drifting clouds; 7. Corrosive fluid
releases; 8. Ship collision; Annex I: Aircraft crashes; Annex II:
Gas cloud explosions.

French, Russian and Spanish editions in preparation.

STI/PUB/984 (70 pp., 9 figures; 1996)
ISBN 92-0-103295-1
Price: 280 Austrian Schillings

ULTIMATE HEAT SINK AND DIRECTLY ASSOCIATED
HEAT TRANSPORT SYSTEMS FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D6

The ultimate heat sink and its directly associated heat transport
systems addressed in this guide are required to remove residual
heat from the core after reactor shutdown, and during and after
appropriate operational states and accident conditions. The
guide covers design considerations for various types of ultimate
heat sinks and the directly associated heat transport systems,
and for various types and sources of related heat transport fluids.

Contents: Introduction; Design principles; Postulated initiating
events; Design features; Annex I: Typical configurations of an ulti-
mate heat sink and its directly associated heat transport systems;
Annex II: Typical events to be considered for credible combinations
in establishing postulated initiating events for design of UHS.

STI/PUB/581 (62 pp., 8 figures; 1981)
E ISBN 92-0-123581-X
C ISBN 92-0-523287-4
F ISBN 92-0-223482-5
R ISBN 92-0-423682-5
S ISBN 92-0-823382-0
Price: 180 Austrian Schillings

EMERGENCY POWER SYSTEMS AT NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D7 (Rev. 1)

The safety objective, and basic and detailed requirements for the
fulfilment of its safety function are presented for the various types
of emergency power system. AC, DC, non-interruptible AC, stand-
by diesel generators and non-electric systems, such as steam tur-
bines for individual pumps and instrument air, and the necessary
distribution systems are dealt with. Some guidance is also given
for the main and auxiliary outside grid connections.

Contents: Definitions; 1. Introduction; 2. Power supplies;
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3. General design principles; 4. General design requirements;
5. Detailed design requirements; 6. Design for surveillance, test-
ing and maintenance; 7. Design confirmation; Annex 1:
Examples of tests, test intervals and monitoring displays; Annex
2: Examples of electrical power supplies for a nuclear power
plant with a single reactor.

STI/PUB/870 (73 pp., 9 figures; 1991)
E ISBN 92-0-123291-8
F ISBN 92-0-200493-5
R ISBN 92-0-400193-3
S ISBN 92-0-300193-X
Price: 280 Austrian Schillings

SAFETY RELATED INSTRUMENTATION AND
CONTROL SYSTEMS FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D8

This guide deals primarily with design requirements for instru-
mentation and control systems important to safety but not part
of the protection system (Safety Series No. 50-SG-D3). It gives
recommendations on instrumentation and control systems for
the prevention or termination of plant transients to avoid, if pos-
sible, the actuation of safety systems.

Contents: Introduction; Extent of the I&C systems; Design basis;
Design requirements; Documentation; Appendix: Single failure
criterion for safety-related I&C systems.

STI/PUB/678 (48 pp., 1 figure; 1984)
E ISBN 92-0-623184-7
F ISBN 92-0-223085-4
R ISBN 92-0-^23485-7
S ISBN 92-O-323585-X
Price: 190 Austrian Schillings

DESIGN ASPECTS OF RADIATION PROTECTION FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D9

This guide provides principles and practical details on the pro-
visions to be made in the design of nuclear power plants to pro-
tect site personnel and the general public from ionizing radiation
during operational states and accident conditions. The dose lim-
itation systems, including the ALARA principle, are described as
the basis for appropriately addressing the radiation protection
features in nuclear power plant design.

Contents: Introduction; Basic concepts of radiation protection;
Radiation protection aspects in design; Sources of radiation
during normal operation; Sources of radiation under accident
conditions; Protection of site personnel during operational
states; Protection of site personnel under accident conditions;
Protection of the public under accident conditions; Guidelines
for determining radiation dose rates during operational states;
Considerations for determining potential doses under accident

conditions; Monitoring of radiation during operational states;
Monitoring of radiation under accident conditions; Process mon-
itoring for radiological protection; Auxiliary facilities; Annex I.
Radioactive releases and exposure limits for members of the
public; Annex II. Depressurization accidents in AGR reactors;
Annex III. Zoning of nuclear power plants; Annex IV.
Methodology for source and flux calculations; Annex V.
Statement on the role of quantitative optimization in nuclear
power plant radiation protection.

STI/PUB/687 (102 pp., 1 figure; 1985)
E ISBN 92-0-123585-2
C ISBN 92-0-523291-2
F ISBN 92-0-223387-X
R ISBN 92-0-423188-2
S ISBN 92-0-323686-4
Price: 310 Austrian Schillings

FUEL HANDLING AND STORAGE SYSTEMS IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D10

This guide gives the safety requirements for the activities related
to the receipt of fuel at the plant, its inspection and storage before
use, the transfer of unirradiated fuel into the reactor, the removal
of irradiated fuel and fuel shuttling operations, the storage inspec-
tion and preparation of irradiated fuel for shipment off-site, and
the handling of transport casks. It covers both on-load and
off-load refuelling features and different storage facilities.

Contents: Introduction; General design and safety principles;
Handling and storage of unirradiated fuel; Handling and storage
of irradiated fuel and other core components; Handling and trans-
port of shipping casks; Multireactor considerations; Performance
requirements; Quality assurance and documentation; Annex 1:
Typical flow charts for fuel handling and storage systems.

STI/PUB/662 (52 pp., 4 figures; 1984)
E ISBN 92-0-123584-4
F ISBN 92-O-223684-4
R ISBN 92-0-423385-0
S ISBN 92-0-323185-4
Price: 200 Austrian Schillings

GENERAL DESIGN SAFETY PRINCIPLES FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D11

The basic safety approach of defence in depth and high func-
tional system availability is addressed in this guide. Attention is
also paid to the safety implications of operator actions and their
consideration in the design.

Contents: Introduction; Scope; Safety principles; Safety ap-
proach; Design requirements; Safety analysis; Equipment quali-
fication; Quality assurance; Appendix A: Postulated initiating
events (PIEs); Annex I: Safety principles used in the develop-
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ment of NUSS documents; Annex II: Typical listings for the com-
pilation of postulated initiating events; Annex III: List of safety
functions from IAEA Safety Series No. 50-SG-D1.

STI/PUBtf30 (56 pp.; 1986)
E ISBN 92-0-123286-1
F ISBN 92-0-223488-4
R ISBN 9-0-423488-1
S ISBN 92-0-323388-1
Price: 210 Austrian Schillings

system components; Annex III: Listing of pressure boundary
codes and standards used in some Member States.

STI/PUB/731 (70 pp., 6 figures; 1986)
E ISBN 92-0-123886-X
F ISBN 92-0-223887-1
R ISBN 92-0-423789-9
S ISBN 92-0-323587-6
Price: 260 Austrian Schillings

DESIGN OF THE REACTOR CONTAINMENT SYSTEMS IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D12

Safety requirements for the design of containment systems are
presented in a generic form. The various functions of confine-
ment, isolation, energy management, radionuclide management
and combustible gas control as well as the structural and leak
integrity are covered. Annexes provide examples for the most
common design solutions and other aspects.

Contents: Introduction; General design considerations; Design
basis for the containment system; Design requirements; Tests
and inspection; Quality assurance and documentation; Annex I:
Examples of containment system design concepts; Annex II:
Containment monitoring instrumentation for early detection of
developing deviations from normal operation in light water reac-
tors; Annex III: Illustration of categories of isolation features.

STI/PUB/693 (68 pp., 8 figures; 1985)
E ISBN 92-0-123785-5
F ISBN 92-0-223287-3
R ISBN 92-0-^23687-6
S ISBN 92-0-323886-7
Price: 240 Austrian Schillings

REACTOR COOLANT AND ASSOCIATED SYSTEMS IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D13

This guide covers the safety design considerations for various
reactor coolant and associated systems for operational states
and accident conditions including the selection, sizing and reli-
ability aspects. This includes safety systems such as emergency
core cooling, residual heat removal or emergency feed-water
systems. The detailed design of particular components, e.g. heat
exchangers, pumps and vessels, is not covered.

Contents: Introduction; Extent of the reactor coolant and
associated systems; General design principles; Detailed design
principles; Quality assurance; Annex I: Reactor coolant and
associated systems diagrams; Annex II: Main reactor coolant

DESIGN FOR REACTOR CORE SAFETY IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D14

This guide covers the mechanical, chemical, thermal, hydraulic,
neutronic and irradiation considerations important to the safe
design of a nuclear reactor core. The core features of common-
ly used reactor types including light and heavy water reactors,
as well as gas cooled reactors, are addressed.

Contents: Introduction; Safety design principles; Core design
requirements; Qualification and testing; Quality assurance in
design, manufacture and operation; Annex I: Reactivity coeffi-
cients; Annex II: Pellet—cladding interaction; Annex III: Design
considerations for core management; Annex IV: Examples of
postulated initiating events which can influence the core design.

STI/PUB/732(52pp.;1986)
E ISBN 92-0-124086-4
F ISBN 92-0-223787-5
R ISBN 92-0-424088-1
S ISBN 92-0-323787-9
Price: 210 Austrian Schillings

SEISMIC DESIGN AND QUALIFICATION FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D15

This guide was originally issued as Safety Guide No. 50-SG-S2.
It provides details on the design of a nuclear power plant such
that earthquakes at the site determined according to Safety
Guide No. 50-SG-S1 will not jeopardize its safety. It gives guid-
ance on methods and procedures for analysing, testing and
qualifying structures and equipment such that they fulfil the pur-
pose foreseen in the design.

Contents: Definitions; 1. Introduction; 2. General concept;
3. Seismic design; 4. Seismic qualification: Analysis, testing,
earthquake experience and indirect methods; 5. Seismic instru-
mentation; Appendix I: Methods of seismic analysis; Appendix II:
Modelling techniques; Annex I: Examples of lists of seismic cat-
egory I and other category items; Annex II: Sloshing and impulse
effects in liquid containers.
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French, Russian and Spanish editions in preparation.

STI/PUB/917 (77 pp., 4 figures; 1992)
E ISBN 92-0-103592-6
Price: 280 Austrian Schillings

4. Operation

CODE ON THE SAFETY OF NUCLEAR
POWER PLANTS: OPERATION
Safety Series No. 50-C-O (Rev. 1)

This code is prepared for those responsible for operating and
regulating stationary nuclear power plants. Its safety require-
ments and recommendations cover surveillance, operational
limits and conditions, commissioning, plant management and
site personnel, operating instructions and procedures, mainte-
nance, testing, examination and inspection, modifications, radi-
ological protection, effluent and waste management, emergency
arrangements, quality assurance, security, records and reports,
and decommissioning.

Contents: Definitions; 1. Introduction; 2. Surveillance by the
operating organization and by the regulatory body;
3. Operational limits and conditions; 4. Commissioning;
5. Structure of the operating organization; 6. Plant management
and operating personnel; 7. Operating instructions and proce-
dures; 8. Maintenance, testing, examination and inspection;
9. Core management and fuel handling; 10. Modifications;
11. Radiation protection; 12. Effluent and waste management;
13. Emergency preparedness; 14. Quality assurance pro-
gramme; 15. Security; 16. Review of operation and feedback of
experience; 17. Records and reports; 18. Decommissioning.

STI/PUB/799 (42 pp., 1 figure; 1988)
E ISBN 92-0-123588-7
C ISBN 92-O-523390-0
F ISBN 92-0-223489-2
R ISBN 92-0-423790-2
S ISBN 92-0-323489-6
Price: 160 Austrian Schillings

Contents: Definitions; 1. Introduction; 2. Organizational plan;
3. Recruitment; 4. Training and qualification; 5. Authorization;
6. Records; Annex: Nuclear power plant organizational charts.

STI/PUB/874 (59 pp., 5 figures; 1991)
E ISBN 92-0-123391^1
F ISBN 92-0-203195-1
R ISBN 92-0-405095-0
S ISBN 92-0-302095-0
Price: 240 Austrian Schillings

IN-SERVICE INSPECTION FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O2

This guide outlines provisions for the preparation of in-service
inspection programmes for critical systems and components of
primary reactor coolant systems. Recommendations cover
methods and techniques applicable to in-service inspection and
the minimum frequency of examinations and tests. Methods of
evaluating the results are described and acceptance standards
defined. Methods of preparing the necessary documentation,
procedures and records are recommended.

Contents: Introduction; Design considerations; In-service exam-
ination; Evaluation of examination results; Test requirements;
Repair and replacement; Equipment, methods and techniques;
Administrative aspects; Records; Annex I: In-service inspection
of light-water-cooled reactor plants; Annex II: In-service inspec-
tion of heavy-water-cooled pressure-tube reactor plants;
Annex III: In-service inspection of gas-cooled reactor plants with
pressure vessels.

STI/PUB/554 (47 pp.; 1980)
E ISBN 92-0-123180-6
C ISBN 92-0-523387-0
F ISBN 92-0-223880-4
R out of print
S ISBN 92-0-823081-3
Price: 160 Austrian Schillings

STAFFING OF NUCLEAR POWER PLANTS AND THE
RECRUITMENT, TRAINING AND AUTHORIZATION OF
OPERATING PERSONNEL: A Safety Guide
Safety Series No. 50-SG-O1 (Rev. 1)

This guide outlines the factors to be considered to ensure that the
operating organization has a sufficient number of qualified site per-
sonnel who are aware of their duties and responsibilities. It covers
the organization for the nuclear power plant, the educational qual-
ifications and experience of the persons recruited, the recruitment
and training schedule, the training of operating personnel, the
authorization of persons whose duties have an immediate bearing
on safety, and re-training of personnel.

OPERATIONAL LIMITS AND CONDITIONS FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O3

The concept of operational limits and conditions for the safe oper-
ation of nuclear power plants is presented. An essential element
of the concept is the distinction between safety limits established
to retain the integrity of fuel cladding and pressure boundary bar-
riers, the settings of safety systems provided to prevent safety lim-
its from being exceeded or to initiate operation of engineered
safety systems, and limits and conditions for normal operation
established to provide acceptable margins for operation.

Contents: 1. Introduction; 2. Concept of operational limits and
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conditions; 3. Contents of operational limits and conditions;
4. Responsibilities of the operating organization; 5. Documentation.

STI/PUB/531 (35 pp.; 1979)
E ISBN 92-0-123479-1
C ISBN 92-0-524286-1
F ISBN 92-0-223879-0
R ISBN 92-0-423180-7
S ISBN 92-0-323082-3
Price: 140 Austrian Schillings

COMMISSIONING PROCEDURES FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. SO-SG-04

This guide deals with the commissioning of all types of nuclear
power plants with thermal neutron reactors. Its purpose is to give
guidance on good practice, the implementation of which will
enable commissioning to proceed safely and provide assur-
ances that the plant has been constructed and can operate
according to design intent. The guide covers the programme of
tests to be prepared and the responsibility for implementing and
reporting on the various parts of the commissioning programme.

Contents: Introduction; Commissioning programme; Principal
stages of commissioning; Testing procedures; Organization,
responsibilities and audit; Interfaces between construction, com-
missioning and operating activities at the site; Deviations during
commissioning; Documentation; Appendix A: Fuel loading;
Annex I: Detailed list of commissioning tests; Definitions.

STI/PUB/574 (58 pp.; 1980)
E ISBN 92-0-623380-7
C ISBN 92-0-523187-8
F ISBN 92-0-223981-9
R ISBN 92-0-323881-6
S ISBN 92-0-423282-X
Price: 180 Austrian Schillings

RADIATION PROTECTION DURING OPERATION OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O5

This guide deals with the protection of site personnel and gen-
eral public from the effects of ionizing radiation. It outlines how
radiation protection on-site for all operational states of the plant,
accident conditions and emergency situations can be imple-
mented. Among the organizational aspects dealt with are the
duties and responsibilities of the operating organization, the
plant management and the health physics group.

Contents: Introduction; Basic principles of radiation protection;
Organizational aspects; Practical aspects of implementation of a
radiation protection programme; Effluent release, radioactive
waste disposal and environmental monitoring; Storage, handling
and transport of radioactive materials; Training; Facilities and

equipment; Records; Annex I: Explanatory notes on radiation
protection terms and concepts used in this Guide; Annex II:
Some specific limits and requirements summarized from publi-
cations of the ICRP.

STI/PUB/654 (54 pp.; 1983)
E ISBN 92-0-123783-9
C ISBN 92-O-523088-X
F ISBN 92-O-223784-0
R ISBN 92-CM123285-4
S ISBN 92-0-323284-2
Price: 200 Austrian Schillings

PREPAREDNESS OF THE OPERATING ORGANIZATION
(LICENSEE) FOR EMERGENCIES AT NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O6

This guide outlines for accidents at nuclear power plants the
principal elements in devising and implementing emergency
plans so that actions in conjunction with national regional and
local government and other organizations ensure an orderly and
timely decision making process and availability of essential per-
sonnel, equipment, supplies and services to limit the conse-
quences of the emergency on the public.

Contents: Introduction; Basis and content of the operating orga-
nization emergency plan; Emergency conditions; Organization
for emergencies; Emergency facilities; Emergency measures; Aid
to affected personnel; Termination of emergency; Maintaining
emergency preparedness; Records; Annex I: Emergency plan
implementing procedures; Annex II: Example of functional emer-
gency organization on site; Annex III: Example of types of emer-
gency equipment in the control room; Annex IV: Example of
Emergency Control Centre equipment; Annex V: Example of
types of emergency equipment stored on site; Annex VI: Example
of logic diagram of site emergency arrangements; Annex VII: Use
of stable iodine tablets for thyroid protection; Annex VIII: Example
of types of emergency medical supplies available at the plant;
Annex IX: Emergency kit and ambulance supplies; Annex X:
Contamination control in transportation of casualties.

STI/PUB/618(76pp.;1982)
E ISBN 92-0-123182-2
C ISBN 92-0-523691-8
F ISBN 92-O-223184-2
R out of print
S ISBN 92-0-823482-7
Price: 190 Austrian Schillings

MAINTENANCE OF NUCLEAR POWER
PLANTS: A Safety Guide
Safetv Series No. 50-SG-O7 (Rev. 1)

The guide covers the organizational and procedural aspects of
effective maintenance for safe operation of nuclear power plants,
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but does not provide detailed technical advice on the mainte-
nance of particular items. It gives guidance on preventive and
remedial measures necessary to ensure safety. Experience from
OSART missions and from the use of the Manual on
Maintenance of Systems and Components Important to Safety
was used for the revision. The sections on the maintenance pro-
gramme, administrative control and modifications have been
revised and a new section on the feedback of experience has
been developed.

Contents: Definitions; Note on the interpretation of the text;
1. Introduction; 2. Maintenance programme; 3. Organization and
responsibilities for maintenance; 4. Administrative controls;
5. Maintenance facilities; 6. Replacements and repairs; 7. Modi-
fications; 8. Stores; 9. Feedback of experience; 10. Records;
Surveillance, review and audit programme; Annex:
Administrative aspects of maintenance work.

STI/PUB/848(53pp.;1990)
E ISBN 92-0-123190-3
C ISBN 92-0-523491-5
F ISBN 92-0-200192-8
R ISBN 92-0-400392-8
S ISBN 92-0-323591-4
Price: 240 Austrian Schillings

MANAGEMENT OF NUCLEAR POWER PLANTS FOR
SAFE OPERATION: A Safety Guide
Safety Series No. 50-SG-O9

This guide identifies the main objectives and responsibilities of
management with respect to the safe operation of nuclear power
plants. It discusses the factors to be considered in structuring
the operating organization to meet these objectives, in assigning
the responsibilities to units and individuals within the organiza-
tion in an unambiguous manner, in establishing the manage-
ment programmes for ensuring that all safety requirements are
met and in providing the services and facilities needed for the
accomplishment of these tasks.

Contents: Introduction; Management objectives and responsibili-
ties; Structuring the operating organization; Management pro-
grammes; Information and liaison; Supporting functions;
Appendix A: Development of instructions and procedures;
Appendix B: Development of operating and maintenance proce-
dures.

STI/PUB/660 (56 pp., 3 figures; 1984)
E ISBN 92-0-123984-X
C ISBN 92-0-523791-4
F ISBN 92-0-223984-3
R ISBN 92-0-423386-9
S ISBN 92-O-323085-8
Price: 210 Austrian Schillings

SURVEILLANCE OF ITEMS IMPORTANT TO SAFETY IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O8 (Rev. 1)

This guide provides guidance and recommendations on surveil-
lance activities to ensure that structures, systems and compo-
nents important to safety are available to perform their functions
in accordance with design intent and assumptions. The section
on the surveillance programme, its implementation, and the sur-
veillance frequency and extent have been improved. The safety
aspects of special tests and experiments, surveillance activity
optimization and early ageing surveillance are emphasized.

Contents: Definitions; Introduction; Surveillance programme;
Major surveillance requirements; Surveillance frequency and
extent; Implementation of the surveillance programme;
Administrative aspects; Annex: Examples of parameters, sys-
tems, structures and components of different types of reactor
plants requiring surveillance.

STI/PUB/849 (61 pp.; 1990)
E ISBN 92-0-123290-X
C ISBN 92-0-500292-5
F ISBN 92-0-200595-8
R ISBN 92-O-400492-4
S ISBN 92-0-323691-0
Price: 240 Austrian Schillings

SAFETY ASPECTS OF CORE MANAGEMENT AND
FUEL HANDLING FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O10

This guide addresses the safety objectives of core management,
the tasks which have to be accomplished to meet these objec-
tives and the activities undertaken to perform these tasks. These
include the preparation of specifications for procurement, load-
ing, utilizing, unloading and testing of fuel and core components.
Maintenance and surveillance requirements, the prediction and
monitoring of core conditions to evaluate the nuclear and ther-
mal performance, and further safety aspects are covered.

Contents: Introduction; Core management; Handling of unirradi-
ated fuel; Implementation of the fuelling plan; Irradiated fuel stor-
age; Core component handling; Preparation for fuel dispatch;
Surveillance related to core management; Administrative and
organizational aspects; Records; Annex 1: Baseline information
relating to core management.

STI/PUB/685(40pp.;1985)
E ISBN 92-0-123085-O
F ISBN 92-0-223486-8
R ISBN 92-0-423387-7
S ISBN 92-0-323286-9
Price: 170 Austrian Schillings
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OPERATIONAL MANAGEMENT FOR RADIOACTIVE
EFFLUENTS AND WASTES ARISING IN NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O11

This guide covers the provisions to be made by the operating
organization prior to and during the commissioning and operat-
ing phases of a nuclear power plant in order to keep the radio-
logical impact on the environment and the radiation exposure of
the general public as low as is reasonably achievable. It discuss-
es the main sources of radioactive wastes and the means avail-
able for their minimization, the classification and segregation of
these wastes and the waste monitoring programmes on-site.

Contents: Introduction; Objectives of the waste management
programme; Control of waste production; Waste treatment;
Waste storage; Waste transport; Effluent releases and environ-
mental monitoring; Abnormal conditions; Administration and
organization; Annex I: Operating procedures; Annex II:
Monitoring parameters of waste treatment systems; Annex III:
Waste treatment systems.

STI/PUB/734 (52 pp.; 1986)
E ISBN 92-0-123686-7
C ISBN 92-0-523391-9
F ISBN 92-0-223687-9
R ISBN 92-0-424188-8
S ISBN 92-0-323487-X
Price: 200 Austrian Schillings

5. Quality Assurance

CODE ON THE SAFETY OF NUCLEAR
POWER PLANTS: QUALITY ASSURANCE
Safety Series No. 50-C-QA (Rev. 1)

Principles and objectives for establishment and implementation
of quality assurance programmes applied to both the overall and
each of the constituent activities associated with a nuclear
power plant or nuclear facility. Encompasses the activities nec-
essary: (a) to achieve the appropriate quality of the respective
item or service; and (b) to verify that the required quality is
achieved and objective evidence is produced.

Contents: Definitions; 1. Introduction; 2. Quality assurance
programmes; 3. Organization; 4. Document control; 5. Design
control; 6. Procurement control; 7. Control of items; 8. Process
control; 9. Inspection and test control; 10. Non-conformance con-
trol; 11. Corrective actions; 12. Records; 13. Audits.

STI/PUB/800 (34 pp.; 1988)
E ISBN 92-0-123688-3
C ISBN 92-0-523490-7
F ISBN 92-0-223589-9
R ISBN 92-0-423890-9
S ISBN 92-0-323589-2
Price: 130 Austrian Schillings

PERIODIC SAFETY REVIEW OF OPERATIONAL
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 5O-SG-O12

This guide supplements Safety Series No. 110: The Safety of
Nuclear Installations, a safety fundamentals publication, and
Safety Series No. 50-C-O (Rev. 1): Code on the Safety of Nuclear
Power Plants: Operation. It primarily provides guidance on the
conduct of a periodic safety review (PSR) of an operational
nuclear power plant. A PSR is designed to take a comprehensive
account of improvements in safety standards and operating prac-
tices, cumulative effects of plant ageing, modifications and feed-
back of operating experience, and developments in science and
technology that have occurred over a ten year period. PSRs pro-
vide the means for determining necessary or worthwhile
changes aimed at maintaining high levels of plant safety and har-
monizing the safety of older plants with that of modern plants.

Contents: Definitions; 1. Introduction; 2. Rationale for and objec-
tive of periodic safety review; 3. Review strategy; 4. Safety factors
in a periodic safety review; 5. Roles and responsibilities;
6. Review procedure; 7. Basis for acceptability of continued plant
operation; 8. Post-review activities; Appendix: Elements of review.

Chinese, French, Russian and Spanish editions in preparation.

STI/PUB/963 (50 pp., 4 figures; 1994)
E ISBN 92-0-103894-1
Price: 240 Austrian Schillings

ESTABLISHING THE QUALITY ASSURANCE PROGRAMME
FOR A NUCLEAR POWERPLANT PROJECT:
A Safety Guide
Safety Series No. 50-SG-QA1

Requirements, recommendations and examples for establishing
the overall quality assurance programme, and its constituent
programmes, for a nuclear power plant project. It also provides
guidance on the planning and documenting of programme plans
and actions. Applicable to all organizations performing activities
affecting the quality throughout the design, procurement, manu-
facture, construction, commissioning, operation and decommis-
sioning of a nuclear power plant.

Contents: Introduction; Basic principles for establishing the qual-
ity assurance programme; Planning for implementation of the
quality assurance programme; Documenting the quality assur-
ance programme; Annex A: Structure and content of quality
assurance programme documentation.

STI/PUB/663(44pp.;1984)
E out of print
C ISBN 92-0-524088-5
F ISBN 92-0-223584-8
R out of print
S ISBN 92-0-323884-0
Price: 180 Austrian Schillings
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QUALITY ASSURANCE RECORDS SYSTEM FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA2

Requirements and recommendations for identifying, collecting,
indexing, filing, storing, maintaining and dispositioning of the
records associated with the design, manufacture, construction,
commissioning and operation of nuclear power plants.
Applicable to the responsible organization and other organiza-
tions involved with the supply of items and services for nuclear
power plants.

Contents: Introduction; Establishment of a records system;
Categorization of records; Records system; Storage, preserva-
tion and safekeeping; Inspection.

STI/PUB/532 (25 pp.; 1979)
E out of print
C ISBN 92-0-524386-8
F ISBN 92-0-223380-2
R out of print
S ISBN 92-0-323482-9
Price: 120 Austrian Schillings

QUALITY ASSURANCE DURING SITE CONSTRUCTION
OF NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA4

Requirements and recommendations for establishing and im-
plementing quality assurance programmes for site construction
activities;include fabricating, erecting, installing, handling, stor-
ing, cleaning, inspecting, testing, modifying, repairing and main-
taining. Applicable to the responsible organization and organiza-
tions involved with construction activities.

Contents: Introduction; General requirements; Installation,
inspection and testing of soil, foundations, concrete and struc-
tural steel; Installation, inspection and testing of mechanical
equipment and systems; Installation, inspection and testing of
instrumentation and electrical equipment; Analysis and evalua-
tion of inspection and test results; Annex I: Typical material and
in-process test requirements for soil, concrete and structural
steel.

STI/PUB/587 (46 pp.; 1981)
E ISBN 92-0-123681-6
C ISBN 92-0-523288-2
F ISBN 92-0-223082-X
R out of print
S ISBN 92-0-323882-4
Price: 160 Austrian Schillings

QUALITY ASSURANCE IN THE PROCUREMENT OF
ITEMS AND SERVICES FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA3

Requirements and recommendations related to the establish-
ment, implementation and administration of procurement activi-
ties. Comprises supply of items (including spare and replace-
ment parts) and services, or a combination thereof, during the
stages of the design, manufacture, construction, commissioning
and operation of a nuclear power plant. Applicable to the respon-
sible organization, plant designers, architect-engineers, suppli-
ers, plant constructors, plant operators and other participating
organizations.

Contents: Introduction; Planning for procurement; Procurement
document preparation, review, distribution and change control;
Selection of suppliers of items and services; Bid evaluation and
award of contract; Purchaser evaluation of supplier perfor-
mance; Verification activities by purchaser; Non-conformance
control and corrective actions; Acceptance of item or service;
Quality assurance records; Audit of procurement programme.

STI/PUB/533 (30 pp.; 1979)
E out of print
C ISBN 92-0-523686-1
F ISBN 92-0-223480-9
R out of print
S ISBN 92-0-323582-5
Price: 120 Austrian Schillings

QUALITY ASSURANCE DURING COMMISSIONING
AND OPERATION OF NUCLEAR POWER PLANTS:
A Safety Guide
Safety Series No. 50-SG-QA5 (Rev. 1)

Requirements and recommendations for establishing and im-
plementing quality assurance for activities important to safety
during commissioning, inspecting, testing, operating, refuel-
ling, maintaining, repairing, modifying and eventual shutdown
and decommissioning of nuclear power plants. Applicable to the
responsible organization and organizations involved in commis-
sioning and operation activities.

Contents: Introduction; Quality assurance programme during
commissioning; Quality assurance programme during operation;
Quality assurance programme during decommissioning.

STI/PUB/735 (44 pp.; 1986)
E ISBN 92-0-123786-3
C ISBN 92-0-523888-0
F ISBN 92-0-223188-5
R ISBN 92-0-424288-4
S ISBN 92-0-323188-9
Price: 190 Austrian Schillings

QUALITY ASSURANCE IN THE DESIGN OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA6

Requirements and recommendations related to the establish-
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ment and implementation of quality assurance for design of
items for a nuclear power plant. Includes all constituent activities
of the project, such as design, manufacture, construction, com-
missioning and operations. Applicable to the responsible organi-
zation, plant designers, architect-engineers and, when involved
in design activities, manufacturers, site constructors, plant oper-
ators and other organizations.

Contents: Introduction; Quality assurance programme require-
ments; Design input requirements; Design process planning and
performance; Design interface control; Communication between
design organization and other organizations; Design verification;
Document control; Control of design changes; Corrective action;
Quality assurance records; Audits; Annex I: Typical areas where
procedures for design quality assurance should be dropped;
Annex II: Typical design inputs.

STI/PUB/605 (34 pp.; 1981)
E ISBN 92-0-123881-9
C ISBN 92-0-52448&-4
F ISBN 92-0-223382-9
R out of print
S ISBN 92-0-823082-2
Price: 130 Austrian Schillings

QUALITY ASSURANCE ORGANIZATION FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA7

Requirements, recommendations and illustrative examples for
structuring, staffing and documenting the organizations that per-
form activities affecting the quality of a nuclear power plant. It
includes guidance on control of organization interfaces, and
establishment of lines for direction, communication and coordi-
nation. Applicable to all organizations participating in any of the
constituent areas of activities affecting quality, such as design,
manufacture, construction, commissioning and operation.

Contents: Introduction; Basic principles for structuring, staffing
and documenting the organization for quality assurance;
Organizational structure of the responsible organization;
Organization of the plant designers; Organization of manufac-
turers and constructors; Records.

STI/PUB/606 (52 pp., 3 figures; 1983)
E out of print
C ISBN 92-0-524188-1
F ISBN 92-0-223084-6
R out of print
S ISBN 92-0-323584-1
Price: 200 Austrian Schillings

QUALITY ASSURANCE IN THE MANUFACTURE OF
ITEMS FOR NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA8

Requirements and recommendations for establishing and imple-

menting a quality assurance programme for the organizations
involved in manufacturing items important to safety. Covers
activities such as designing, purchasing, fabricating, handling,
shipping, storing, cleaning, inspecting, testing, modifying, repair-
ing and maintaining.

Contents: General provisions; Organization; Planning of the
manufacturing process; Document control; Procurement control;
Identification and control of materials, parts and components;
Inspection and test control; Calibration and control of measuring
and test equipment; Manufacturing equipment control; Handling,
storage and shipping; Non-conformance control; Corrective
action; Quality assurance records; Audits; Annex I: Example of a
list of information to be presented in a quality plan; Annex I la:
Format for a quality plan: example 1; Annex lib: Format for a
qulaity plan: example 2; Annex Me: Format for a quality plan:
example 3; Annex III: Example of a shop traveller; Annex IV:
Example of an NDE report; Annex V: Example of control mea-
sures for the shipping of items; Annex VI: Example of a non-
conformance report.

STI/PUB/577 (40 pp.; 1981)
E ISBN 92-0-123181-4
C ISBN 92-0-524186-3
F ISBN 92-0-223881-2
R ISBN 92-O-423881-X
S ISBN 92-0-323782-8
Price: 140 Austrian Schillings

QUALITY ASSURANCE AUDITING FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA10

Requirements and recommendations for establishing and imple-
menting a system of internal and external audits during the
design, manufacture, construction, commissioning and opera-
tion of nuclear power plants. Includes the planning, perfor-
mance, reporting and follow-up of the audit activity. Defines the
responsibilities of the auditing and the audited organizations.

Contents: Introduction; Audit personnel; Audit management;
Pre-audit activities; Audit performance; Post-audit activities;
Records; Annex I: Typical planning for internal quality assurance
audits based on work areas; Annex II: Typical planning for exter-
nal quality assurance audits; Annex III: Typical agenda for a
comprehensive supplier audit; Annex IV: Quality assurance audit
check list.

STI/PUB/560 (24 pp.; 1980)
E ISBN 92-0-123380-9
C ISBN 92-0-523487-7
F ISBN 92-0-223781-6
R out of print
S ISBN 92-0-323182-X
Price: 120 Austrian Schillings
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QUALITY ASSURANCE IN THE PROCUREMENT,
DESIGN AND MANUFACTURE OF NUCLEAR
FUEL ASSEMBLIES: A Safety Guide
Safety Series No. 50-SG-QA11

Requirements and recommendations for quality assurance pro-
grammes that are relevant for the unique features of the pro-
curement, design, manufacture, inspection, testing, packaging,
shipping, storage and receiving inspection of fuel assemblies for
nuclear power plants. Applicable to the responsible organization,
the designer and the manufacturer of nuclear fuel assemblies.

Contents: Introduction; Procurement control; Fuel assembly
design control; Fuel assembly manufacturing control; Packaging,
shipping and storage of fuel assemblies; Receiving inspection of
fuel assemblies at the power plant site; Annex I. Examples of
items, and their properties, that require particular consideration
in a typical fuel assembly design; Annex II: Examples of
processes which require special consideration; Annex III:
Examples of controls during fuel assembly manufacturing;
Annex IV: An example of a fuel assembly identification system.

STI/PUB/644 (34 pp.; 1983)
E ISBN 92-0-123283-7
C ISBN 92-0-523388-9
F ISBN 92-0-223783-2
R ISBN 92-0-423284-6
S ISBN 92-0-323684-8
Price: 150 Austrian Schillings

IN-SERVICE INSPECTION OF NUCLEAR
POWER PLANTS: A Manual
Safety Series No. 50-P-2

A detailed description of management systems, administrative
controls and procedures for in-service inspection and some
aspects of leak detection activities are given. It is directed at the
plant management level for in-service inspection of components
important to safety. It also gives illustrative examples of good
practice and recommendations from operating and support
organizations.

Confenfs: 1. Introduction; 2. Requirements for in-service inspec-
tion; 3. Development of the in-service inspection programme;
4. Implementation of the in-service inspection programme;
5. Inspection techniques; Annex I: Example of a policy docu-
ment; Annex II: Example of a document for the organization and
responsibilities of an in-service inspection programme;
Annex III. Example of a document on the description of the
in-service inspection programme extent; Annex IV: Examples of
inspection programmes for systems and components; Annex V:
Example of a qualification procedure for ultrasonic examination
equipment; Annex VI: Example of a magnetic particle examina-
tion procedure; Annex VII: Example of a liquid penetrant exami-
nation procedure; Annex VIII: Example of a visual examination
procedure; Annex IX: Example of a peak and pressure testing
procedure.

STI/PUB/856 (181 pp., 93 figures; 1991)
ISBN 92-0-123491-0
Price: 560 Austrian Schillings

SAFETY PRACTICE Series within the
NUSS Programme

APPLICATION OF THE SINGLE FAILURE CRITERION
Safety Series No. 50-P-1

The relationship between the single failure criterion (see Safety
Series No. 50-C-D (Rev. 1), 3. Design) and system performance
reliability is explained in order to determine the scope of the cri-
terion's application. A detailed discussion follows on the applica-
tion principles, the conditions during maintenance and testing of
consequential failures, the relation to common cause failures
and exemptions to the criterion. The last section deals with sin-
gle failure analysis methodology.

Contents: 1. Introduction; 2. Overview of relationship between
the single failure criterion and reliability; 3. Application of the sin-
gle failure criterion; 4. In-service maintenance and testing;
5. Consequential failures; 6. Common cause failures;
7. Exemptions to the single failure criterion; 8. Single failure
analysis; Appendix: Examples of methods for the determination
of permissible outage times; Bibliography.

STI/PUB/819 (62 pp., 9 figures; 1990)
ISBN 92-0-123790-1
Price: 240 Austrian Schillings

DATA COLLECTION AND RECORD KEEPING FOR THE
MANAGEMENT OF NUCLEAR POWER PLANT AGEING
Safety Series No. 50-P-3

This publication provides guidance on data requirements and an
effective and practical system for data collection and record
keeping in relation to the evaluation and management of ageing
and service life of nuclear power plant components. The appli-
cation of the guidance will contribute to the safe and reliable
operation of nuclear power plants and will facilitate international
information exchange on ageing related component failures,
malfunctions and degradation, since data collected using the
same ground rules are easier to exchange and compare.

Contents: 1. Introduction; 2. General data needs for the evalua-
tion and management of ageing; 3. Attributes of an effective data
collection and record keeping system; 4. General recommenda-
tions for implementing the proposed data collection and record
keeping system; Appendix I: Component specific data needs;
Appendix II: Examples of effective data collection and record
keeping systems; Appendix III: Guidance for implementation of
an advanced data collection and record keeping system;
References; Glossary.

STI/PUB/902 (47 pp., 1 figure; 1991)
ISBN 92-0-123591-7
Price: 200 Austrian Schillings
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PROCEDURES FOR CONDUCTING
PROBABILISTIC SAFETY ASSESSMENTS OF
NUCLEAR POWER PLANTS (LEVEL 1)
Safety Series No. 50-P-4

This safety practice report provides guidance on conducting a
Level 1 PSA for internal events in nuclear power plants. The main
emphasis is on the procedural steps of the PSA rather than the
details of the corresponding methods. The report is intended to
assist technical persons managing or performing PSAs. A par-
ticular aim is to promote a standardized framework, terminology
and form of documentation for PSAs so as to facilitate external
review of the results. The report not only describes methods, but
also considers advantages and limitations of various approach-
es and indicates those most widely used to date.

Contents: 1. Introduction; 2. Management and organization;
3. identification of sources of radioactive releases and accident
initiators; 4. Accident sequence modelling; 5. Data assessment
and parameter estimation; 6. Accident sequence quantification;
7. Documentation of the analysis: display and interpretation of
results; Appendix I: Example of a typical schedule for a Level 1
PSA; Appendix II: Contents of work specification.

STI/PUB/888 (175 pp., 8 figures; 1992)
ISBN 92-0-102392-8
Price: 540 Austrian Schillings

SAFETY ASSESSMENT OF EMERGENCY POWER
SYSTEMS FOR NUCLEAR POWER PLANTS
Safety Series No. 50-P-5

This publication contains the questions which must be posed by
the safety assessor when reviewing the safety of an emergency
power system in the design of a nuclear power plant. It relates
directly to the safety requirements laid down in Safety Series
No. 50-SG-D7 so that it is possible to confirm the compliance of
a design with the safety requirements. An extensive reference
list of relevant international and national technical standards
provides further guidance on acceptable design solutions.

Contents: 1. Introduction; 2. Safety assessment and licensing;
3. Safety assessment and review guidance; 4. Reference list of
recommended information for the safety assessment;
5. Bibliography.

STI/PUB/887(85pp.;1992)
ISBN 92-0-105092-5
Price: 300 Austrian Schillings

INSPECTION OF FIRE PROTECTION MEASURES AND
FIRE FIGHTING CAPABILITY AT
NUCLEAR POWER PLANTS
Safety Series No. 50-P-6

This publication outlines practices for inspecting the fire protec-
tion measures at nuclear power plants in accordance with Fire
Protection in Nuclear Power Plants, published in 1992. The book

includes a comprehensive fire safety inspection checklist of the
specific elements to be addressed when evaluating the adequa-
cy and effectiveness of the fire protection measures and manual
fire fighting capability available at operating nuclear power plants.
It is recommended that this safety practice report be used in con-
junction with Safety Guide No. 50-SG-D2 (Rev. 1).

Contents: 1. Introduction; 2. Methodology; 3. Evaluation and con-
clusions; 4. Inspection checklist.

STI/PUB/967(70pp.;1994)
ISBN 92-0-103994-8
Price: 280 Schillings

TREATMENT OF EXTERNAL HAZARDS IN *NEW
PROBABILISTIC SAFETY ASSESSMENT
FOR NUCLEAR POWER PLANTS
Safety Series No. 50-P-7

This Safety Practice provides guidance on conducting a proba-
bilistic safety assessment (PSA) for external hazards in nuclear
power plants, with application to the four specific types of haz-
ard that are encountered and analysed most frequently: earth-
quakes, high winds, floods and man induced events. The
methodology Itself is general and can be applied equally well to
other types of hazard. Information is provided on the
inclusion of external hazards in a Level 1 or Level 2 PSA. A par-
ticular aim of the present publication, which is part of a set of
IAEA publications in preparation, is to promote a standardized
framework, terminology and form of documentation for conduct-
ing a PSA so as to facilitate external review and to interpret the
results of such studies.

Contents: 1. Introduction; 2. Initiating events analysis; 3. Plant
response analysis; 4. Analysis of in-plant accident phenomena
and ex-plant consequences.

STI/PUB/968 (58 pp., 4 figures; 1995)
ISBN 92-0-104794-0
Price: 240 Austrian Schillings

PROCEDURES FOR CONDUCTING *NEW
PROBABILISTIC SAFETY ASSESSMENTS OF
NUCLEAR POWER PLANTS (LEVEL 2):
Accident Progression, Containment Analysis
and Estimation of Accident Source Terms
Safety Series No. 50-P-8

This Safety Practice provides guidance on how to conduct a
Level 2 probabilistic safety assessment (PSA) of a nuclear power
plant for the use of those performing or managing Level 2 PSAs.
Emphasis is placed on the procedural steps of a PSA rather than
on detailed methods. The aim is to standardize the framework,
terminology and forms of documentation for Level 2 PSAs to
facilitate their external review. This report complements Safety
Series No. 50-P-4, Procedures for Conducting Probabilistic
Safety Assessments of Nuclear Power Plants (Level 1).
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Contents: 1. Introduction; 2. Management and organization;
3. Familiarization with the plant and identification of design
aspects important to severe accidents; 4. Interface with Level 1
PSA: Grouping of sequences; 5. Accident progression and
containment analysis; 6. Source terms for severe accidents;
7. Documentation of the analysis: Presentation and interpreta-
tion of results; Appendix I: Example of a typical schedule for a
Level 2 PSA; Appendix II: Computer codes for severe accidents;
Appendix III: Severe accident phenomena; Annex I. TC1
sequence for the Peach Bottom nuclear power plant; Annex II.
TMLU sequence for the Zion nuclear power plant.

STI/PUB/969 (132 pp., 7 figures; 1995)
ISBN 92-0-102195-X
Price: 440 Austrian Schillings'

Contents: 1. Introduction; 2. Framework of HRA in the context of
PSA; 3. Summary of the HRA process; 4. Integrating HRA into
the PSA structure; 5. Pre-incident tasks and errors (Category A);
6. Incident initiating errors (Category B); 7. Post-incident actions
(Category C); 8. Documentation to support the PSA; 9. Issues
relating to the incorporation of HRA into PSA; References;
Bibliography; Annex I: Example of the quantification and incor-
poration of Category A actions; Annex II: Examples of the incor-
poration of Category C actions/errors into PSA structures (fault
trees and event trees); Glossary of acronyms.

STI/PUB/994 (99 pp., 16 figures; 1995)
ISBN 92-0-103395-8
Price: 360 Austrian Schillings

EVALUATION OF FIRE HAZARD ANALYSES FOR
NUCLEAR POWER PLANTS
Safety Series No. 50-P-9

*NEW

This publication provides a detailed list of the issues, and some
of the limitations, to be considered when evaluating the adequa-
cy and effectiveness of the fire hazard analysis of a nuclear
power plant. It is intended for assessors of fire hazard analyses.
It further gives a broad description of the methodology to be
used by operators in preparing a fire hazard analysis for their
own plant. It supplements the broad concepts of Safety Series
No. 50-SG-D2 (Rev. 1), Fire Protection in Nuclear Power Plants,
and should be used in conjunction with that guide.

Contents: 1. Introduction; 2. Fire hazard analysis;
3. Methodology; 4. Fire assessment and recommendations;
Annex: Normal operation (selectivity) of electrical circuit pro-
tection.

STI/PUB/985 (38 pp., 1 figure; 1995)
ISBN 92-0-103095-9
Price: 200 Austrian Schillings

HUMAN RELIABILITY ANALYSIS IN *NEW
PROBABILISTIC SAFETY ASSESSMENT FOR
NUCLEAR POWER PLANTS
Safety Series No. 50-P-10

This document presents a practical approach for incorporating
human reliability analysis (HRA) into probabilistic safety assess-
ment (PSA). It describes the steps needed and the documenta-
tion that should be provided both to support the PSA itself and
to ensure effective communication of important information aris-
ing from the studies. It also describes a framework for analysing
those human actions which could affect safety and for relating
such human influences to specific parts of a PSA.

OCCUPATIONAL RADIATION EXPOSURE IN
NUCLEAR FUEL CYCLE FACILITIES
Proceedings Series
(See under Radiation Protection, p. 92)

ON-SITE HABITABILITY IN THE EVENT OF
AN ACCIDENT AT A NUCLEAR FACILITY
Safety Series No. 98
(See under Accident Response, p. 99)

OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Marseilles, France, 2-6 May
1983. The subjects dealt with varied from activities for safe oper-
ation to emergency preparedness. Commercial nuclear power
has a very good safety record, maintained by its long tradition of
attention to safety, and it compares very favourably with other
industries in this regard. However, designers and operating
organizations are still devoting considerable efforts to achieving
even higher levels of safety.

Contents: (Vol. 1) Activities for safe operation; Management and
training of personnel; Human factors and the man/machine inter-
face; (Vol. 2) Design improvement for safe operation; Feedback of
operating experience; International activities to improve safety:
Emergency preparedness.

STI/PUB/648 (Vol. 1: 381 pp., 88 figures; Vol. 2: 456 pp., 84 fig-
ures; 1984)
1: ISBN 92-0-020084-2
2: ISBN 92-0-020184-9
Price: Vol. 1: 900 Austrian Schillings

Vol. 2: 1080 Austrian Schillings
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PROVISION OF OPERATIONAL RADIATION PROTECTION
SERVICES AT NUCLEAR POWER PLANTS
Safety Series No. 103
(See under Radiation Protection, p. 93)

ity assurance in countries embarking on nuclear power projects
for the first time.

STI/PUB/593 (499 pp., 71 figures; 1982)
ISBN 92-O-050082-X
Price: 980 Austrian Schillings

QUALIFICATION OF NUCLEAR POWER PLANT
OPERATIONS PERSONNEL: A Guidebook
Technical Reports Series No. 242

This guidebook constitutes a contribution to worldwide efforts to
upgrade the operator qualification requirements and to further
improve training procedures and practices. It complements the
Guidebook on Manpower Development for Nuclear Power
(Technical Reports Series No. 200). Desirable goals over and
above minimum standards are emphasized, and the approach of
setting high competence targets and endeavouring to achieve
them is promoted.

Contents: Introduction; Organization development; Number of
personnel; Educational systems; Competence of personnel;
Establishing competence; Maintaining competence; Verifying
competence; Personnel management; Some aspects of training;
Problems facing a first nuclear power plant; Appendix:
Experience in training and qualification of nuclear power plant
personnel in various countries.

STI/DOC/10/242 (290 pp., 35 figures; 1984)
ISBN 92-0-155584-9
Price: 740 Austrian Schillings

QUALITY ASSURANCE FOR NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Paris, 11-15 May 1981. The
objective of the symposium was to review the present require-
ments and practices in implementing quality assurance in
nuclear power projects and identify the existing similarities and
differences, and to assess the practical use of the established
requirements and recommendations of the relevant IAEA Code
of Practice on Quality Assurance for Safety in Nuclear Power
Plants and the related Safety Guides.

Contents: Quality assurance requirements and practices in
IAEA Member States, their similarities and differences;
Selection of quality assurance programme levels in respect of
specific items and services; The role of independent inspection
in verification activities; Economic aspects of quality assurance;
Manpower requirements for quality assurance in nuclear power
projects; Training, qualification and certification of quality assur-
ance personnel; Specific aspects of the implementation of qual-

QUALITY MANAGEMENT FOR NUCLEAR
POWER PLANT OPERATION: A Manual
Technical Reports Series No. 315

This manual has been developed to assist plant managers in ful-
filling their responsibility with regard to the control and direction
of quality and of quality assurance activities in nuclear power
plant operation. It emphasizes quality objectives for nuclear
power plant operations and gives highlighted practices comple-
mented by typical examples of forms and procedures. The
selected activities comprise those where it was felt that practical
advice is generally needed.

Contents: 1. Introduction; 2. Quality management; 3. Competence
of personnel; 4. Operations; 5. Maintenance; 6. Deficiencies and
corrective actions; 7. Technical support; 8. Radiological safety; 9.
Emergency preparedness; 10. Feedback; Appendix A: Summary
of plant superintendent's involvement and reviews listed in the
manual; Appendix B: Typical organization of nuclear power plant
operations, showing the functions allocated to superintendents
and managers; Annex I: Model of the implementation process of
a quality assurance programme; Annex II: Quality seminar for
supervisors; Annex III: Typical nuclear power plant interfaces;
Annex IV: Development of personnel; Annex V: Sample of a
jumper record; Annex VI: Control room panel checksheet; Annex
VII: Key features of a significant event report (SER) procedure;
Annex VIII: Example of a significant event report; Annex IX:
Significant event classification code; Annex X: Work authoriza-
tion; Annex XI: Application for operator administered work permit
or condition guarantee; Annex XII: Work permit; Annex XIII: Work
permit or condition guarantee; Annex XIV: 'Order to operate'
form; Annex XV: 'Do not operate' tags; Annex XVI: Human per-
formance worksheet; Annex XVII: Mechanical/maintenance
work report; Annex XVIII: Deficiency report; Annex XIX:
'Proposed change' form; Annex XX: Typical quality assurance
auditing schedule; Annex XXI: Typical performance measures.

STI/DOC/10/315 (129 pp., 15 figures; 1990)
ISBN 92-0-155190-8
Price: 420 Austrian Schillings

REACTIVITY ACCIDENTS
Technical Reports Series No. 354

The present report consists of two parts. The first and larger part
(Sections 1-4) provides an overview of reactivity accidents: how
they can arise, the basic principles of the defence against them,
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methods of analysis and acceptance criteria. The second part
summarizes more recent work on 'beyond-design-basis' reactiv-
ity accidents.

Contents: 1. Background and overview; 2. Design basis acci-
dents; 3. Experiments on fuel behaviour; 4. Methods for
analysing design basis accidents; 5. Beyond-design-basis acci-
dents; 6. Conclusions.

STI/DOC/10/354 (52 pp.; 1993)
ISBN 92-0-101493-7
Price: 220 Austrian Schillings

RECOVERY OPERATIONS IN THE EVENT OF A
NUCLEAR ACCIDENT OR RADIOLOGICAL EMERGENCY
Proceedings Series
(See under Accident Response, p. 100)

REGULATORY INSPECTION OF THE IMPLEMENTATION
OF QUALITY ASSURANCE PROGRAMMES: A Manual
Technical Reports Series No. 296
(See under Quality Management, p. 115)

REGULATORY PRACTICES AND SAFETY STANDARDS
FOR NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, jointly organized by the Federal
Republic of Germany, IAEA and OECD/NEA, Munich, 7-10
November 1988. The overall emphasis was placed on the inter-
national aspects of nuclear safety.

Contents: Opening session; National regulatory practices and
safety standards; National regulatory systems; Implementation
of regulatory practices (technical issues); Implementation of reg-
ulatory practices (operational aspects); Development and trends
in safety standards and practices; International aspects;
Implementation of developments in safety standards and prac-
tices (Panel I); International harmonization of safety standards
and practices — need, possibilities and limitations (Panel II).

STI/PUB/803 (583 pp., 66 figures; 1989)
ISBN 92-0-O20389-2
Price: 1440 Austrian Schillings

SAFE ENCLOSURE OF SHUT DOWN
NUCLEAR INSTALLATIONS
Technical Reports Series No. 375

*NEW

This publication gives a concise description of factors (safety-
related, technical and economical) that are relevant to the
selection of a decommissioning strategy, with particular refer-
ence to the safe enclosure option as a precursor to the
dismantling of a nuclear installation. It is complemented by
data on selected shut down installations. Aspects such as

radioactive inventory, reasons for the chosen decommissioning
strategy and systems kept operational or on stand-by are high-
lighted.

Contents: 1. Introduction; 2. Objective; 3. Scope; 4. Structure;
5. Considerations influencing the choice of decommissioning
strategy; 6. General overview of strategies and regulatory con-
siderations; 7. Radiological considerations in safe enclosure;
8. Preparation for safe enclosure; 9. Management of safe enclo-
sure; 10. Public safety and environmental aspects; 11. Summary
and conclusions; Appendix: Problems of the application of safe
enclosure in relation to various plant conditions; Annex A.
Description of selected cases of safe enclosure.

STI/DOC/010/375 (112 pp., 11 figures; 1995)
ISBN 92-0-100495-8
Price: 360 Austrian Schillings

SAFETY ASPECTS OF THE AGEING AND
MAINTENANCE OF NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Vienna, 29 June to 3 July 1987.
The symposium, the first one organized by the IAEA on this sub-
ject, was to provide a forum for the exchange of technical infor-
mation on the approaches to ageing at nuclear power plants and
the activities being carried out to mitigate age related effects and
for the exchange of technical and economic information on
approaches to plant life extension.

Contents: General safety aspects of ageing; Conceptual
approach to the safety aspects of NPP ageing; Methods for crit-
ical components and systems determination; Methods and pro-
visions to handling ageing phenomena during NPP operation;
General aspects of NPP life extension; Technological aspects of
NPP life extension.

STI/PUB/759 (449 pp., 105 figures; 1988)
ISBN 92-0-020088-5
Price: 1100 Austrian Schillings

SEVERE ACCIDENTS IN NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Sorrento, Italy, 21-25 March 1988. The contents of the pro-
ceedings represent a wide spectrum of topics and should pro-
vide an understanding of the issue of beyond the design basis
accidents, quite frequently called 'severe accidents'. The papers
give an overview of different national approaches, with the over-
all emphasis on preventive, mitigative and accident manage-
ment measures. The most important outcome of the symposium
was a clear awareness of accident management questions
which were among the most controversial issues discussed.

Contents: (Vol. 1) National positions and practices on severe
accidents; Accident initiation and analysis; Non-water-cooled
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nuclear power reactors; (Vol. 2) Accident research and develop-
ment; Accident management.

STI/PUB/782 (Vol. 1: 505 pp., 148 figures; Vol. 2: 772 pp., 225
figures; 1988)
1: ISBN 92-0-020188-1
2: ISBN 92-0-020288-8
Price: Vol. 1: 1250 Austrian Schillings

Vol. 2:1870 Austrian Schillings

SOFTWARE IMPORTANT TO SAFETY IN
NUCLEAR POWER PLANTS
Technical Reports Series No. 367

This report provides guidance on current practices, document-
ing their strengths and weaknesses in dealing with the important
issues of software engineering that nuclear power plant system
designers, software producers and regulators are facing. It
focuses on safety critical applications of general purpose
processors controlled by custom developed software; however, it
should also have application in safety related applications and in
other types of computers.

Contents: 1. Introduction; 2. Applicability of existing safety prin-
ciples to software important to safety in nuclear power plants;
3. The engineering context; 4. Management; 5. Modelling for
requirement analysis and design; 6. Documentation; 7. Pro-
gramming; 8. Verification and validation; 9. Testing; 10. Figures of
merit; 11. Maintenance; 12. Tool support; 13. Use of existing soft-
ware; 14. Personnel qualification and training; 15. Balance in
software based systems; Annex I: Existing standards and stan-
dardization work relating to software important to safety in
nuclear power plants; Annex II: Application of software based
systems important to safety in nuclear power plants: Experience
of Member States.

STI/DOC/010/367 (169 pp., 1 figure; 1994)
ISBN 92-0-101594-1
Price: 560 Austrian Schillings

SOURCE TERM EVALUATION FOR
ACCIDENT CONDITIONS
Proceedings Series

Proceedings of a symposium organized in co-operation with the
United States Nuclear Regulatory Commission and Battelle
Columbus Laboratories, Columbus, Ohio, from 28 October to 1
November 1985. Five topics related to source term evaluation
were selected for review and discussion, namely in-vessel
release, retention in the primary circuit, ex-vessel release, reten-
tion in the containment and release from the plant.

Contents: Opening session; In-vessel release; Retention in the
primary circuit; Ex-vessel release; Retention in containment;

Containment challenges (Panel A); Release from the plant;
Regulatory implications (Panel B).

STI/PUB/700 (777 pp., 212 figures; 1986)
ISBN 92-0-020086-9
Price: 1900 Austrian Schillings

SURVEY OF EXPERIENCE WITH DRY STORAGE OF
SPENT NUCLEAR FUEL AND UPDATE OF
WET STORAGE EXPERIENCE
Technical Reports Series No. 290

This report presents data on the dry storage of spent nuclear
fuel and recent information on wet storage, transportation and
rod consolidation. The amount of spent fuel arisings will increase
significantly in the next one or two decades. In view of the large
quantities of spent fuel discharged from nuclear power plants
and the expected future discharges, many countries are involved
in the construction of storage facilities and in the development of
effective methods for spent fuel surveillance and monitoring to
ensure reliable and safe operation.

Contents: Summary and conclusions; 1. Introduction; 2. Key
considerations in the dry storage of zirconium alloy clad fuel;
3. Spent fuel description and history; 4. Dry storage technology;
5. Spent fuel behaviour during storage; 6. Performance of facili-
ties and test programmes; 7. Other experience/developments
(wet and dry); 8. Update on wet storage; 9. Transport; Appendix
A: Questionnaire, glossary, and acronyms and abbreviations;
Appendix B: Special cases; Appendix C: Proposed dry storage
facilities; Appendix D: Synopsis of USSR experience in spent
fuel storage and transportation; Appendix E: Detailed descrip-
tion of casks in use and under development in the USA;
Appendix F: Report of BNFL/PNTL and NTL transport flasks
(casks) (United Kingdom); Bibliography.

STI/DOC/10/290 (206 pp., 39 figures; 1988)
ISBN 92-0-155388-9
Price: 600 Austrian Schillings

SYSTEMS FOR REPORTING UNUSUAL
EVENTS IN NUCLEAR POWER PLANTS
Safety Series No. 93

This publication provides guidance for establishing a system for
the collection, assessment and distribution of information on
unusual events of safety significance in nuclear power plants, on
a national and international basis. It also describes the concepts,
contents and procedures of the IAEA Incident Reporting System
(IAEA-IRS). It is directed to both the utility personnel and the
regulatory staff of nuclear power plants.

Contents: Introduction; Part I: A national system; Part II: IAEA
Incident Reporting System (IAEA-IRS); Appendix I: Unusual
event reporting categories; Appendix II: Standard format and
contents of IRS reports; Appendix III: Checklist for the prepara-
tion of an IRS report; Appendix IV: Classification of lessons
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learned; Annex I: Coded watchlist; Annex II: Dictionary of codes;
Definitions.

STI/PUB/801 (66 pp.; 1989)
E ISBN 92-0-123389-2
F ISBN 92-0-223390-X
R ISBN 92-0-423090-8
S ISBN 92-0-323090-^
Price: 240 Austrian Schillings

THE ROLE OF PROBABILISTIC SAFETY ASSESSMENT
AND PROBABILISTIC SAFETY CRITERIA IN
NUCLEAR POWER PLANT SAFETY
Safety Series No. 106
(See under Safety Analysis, p. 113)

THE SAFETY OF NUCLEAR INSTALLATIONS
Safety Series No. 110

This Safety Fundamentals publication presents an international
consensus on the basic concepts underlying the principles for
the regulation, management of safety and operation of nuclear
installations. It forms a top level publication in the hierarchy of
the IAEA Safety Series. In conjunction with this publication.
Safety Standards, Safety Guides and Safety Practices provide
detailed requirements and recommendations for activities relat-
ing to siting, design, quality assurance, operation and regulation
of nuclear installations.

Contents: 1. Introduction; 2. Safety objectives; 3. Legislative and
regulatory framework; 4. Management of safety; 5. Technical
aspects of safety; 6. Verification of safety; Definitions; Annex: The
concept of risk: Methods of risk evaluation and limitation.

STI/PUB/938 (26 pp.; 1993)
E ISBN 92-0-101893-2
F ISBN 92-0-200593-1
R ISBN 92-0-400693-5
S ISBN 92-O-300493-9
Price: 160 Austrian Schillings

THE SAFETY OF NUCLEAR POWER:
STRATEGY FOR THE FUTURE
Proceedings Series

Proceedings of a conference, Vienna, 2-6 September 1991. The
conference was directed to decision makers on nuclear safety
and energy policy at the technical policy level. Its objective was
to review the nuclear power safety issues on which international
consensus would be desirable, to address the concerns on
nuclear safety expressed by the United Nations World
Commission on Environment and Development, and to formulate
recommendations for future actions by national and international
authorities to advance nuclear safety to the highest level, includ-

ing proposals for future IAEA activities. The major issues under
discussion were: fundamental principles for the safe use of
nuclear power; ensuring and enhancing safety of operating
plants; approach to nuclear power plants built to earlier safety
standards; the next generation of nuclear power plants; and final
disposal of radioactive waste.

Contents: Opening speeches; Issue overviews, summary dis-
cussions of substantive topics, conclusions and recommenda-
tions; Major findings of the conference and president's closing
statement; Background papers; Authorities of the conference
and list of participants.

STI/PUB/880 (272 pp., 2 figures; 1992)
ISBN 92-0-100292-0
Price: 720 Austrian Schillings

USE OF PROBABILISTIC SAFETY ASSESSMENT FOR
OPERATIONAL SAFETY — PSA '91
Proceedings Series
(See under Safety Analysis, p. 113)

WATER CHEMISTRY AND CORROSION
PROBLEMS OF NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Vienna, 22-26 November 1982.
The symposium contributed to the resolution of such questions
as material selection for reactor systems and components, and
improvement of their corrosion resistance. Another important
topic was the correct choice of methods for ensuring coolant
quality as required by existing codes and standards and by the
need for reliable plant operation.

Contents: Experience in water chemistry with boiling, pressur-
ized and heavy water reactors; Theoretical basis and modelling
of reactor water regimes and corrosion of reactor structural
materials; Technology of coolant purification of reactor primary
and secondary components; Water chemistry for secondary cir-
cuits of plants with pressurized water reactors; Corrosion and
erosion of structural materials in different types of reactor envi-
ronment; Decontamination for nuclear reactor systems.

STI/PUB/630 (521 pp., 190 figures; 1983)
ISBN 92-0-050783-2
Price: 1200 Austrian Schillings

Research Reactors

CODE ON THE SAFETY OF NUCLEAR
RESEARCH REACTORS: DESIGN
Safety Series No. 35-S1

This publication presents international consensus principles
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useful in the design of a research reactor. It is complemented by
Safety Series No. 35-S2, Code on the Safety of Nuclear
Research Reactors: Operation. Both publications provide an
overview on basic principles and requirements for the safety of
research reactors and critical assemblies, including the essen-
tial safety requirements for siting, quality assurance and regula-
tory control. These codes supersede the 1984 edition of Safety
Series No. 35, Safe Operation of Research Reactors and Critical
Assemblies.

Contents: Definitions; 1. Introduction; 2. Safety objectives;
3. Regulatory supervision; 4. Siting requirements; 5. General
design requirements; 6. Specific design requirements; Appendix:
Selected postulated initiating events; Annex: Selected safety
functions.

STI/PUB/927(44pp.;1992)
E ISBN 92-0-104292-2
F ISBN 92-0-200193-6
R ISBN 92-0-400592-0
S ISBN 92-0-300292-8
Price: 220 Austrian Schillings

CODE ON THE SAFETY OF NUCLEAR
RESEARCH REACTORS: OPERATION
Safety Series No. 35-S2

This publication presents international consensus principles
useful in the operation of a research reactor. It is complemented
by Safety Series No. 35-S1, Code on the Safety of Nuclear
Research Reactors: Design. Both publications provide an
overview on basic principles and requirements for the safety of
research reactors and critical assemblies, including the essen-
tial safety requirements for siting, quality assurance and regula-
tory control. These codes supersede the 1984 edition of Safety
Series No. 35, Safe Operation of Research Reactors and Critical
Assemblies.

Contents: Definitions; 1. Introduction; 2. Safety objectives;
3. Regulatory supervision; 4. Responsibilities for safe operation;
5. Safety analysis for operation; 6. Operational limits and condi-
tions; 7. Operating procedures; 8. Commissioning; 9. Mainte-
nance, period testing and inspection; 10. Core management and
fuel handling; 11. Records and reports; 12. Reactor utilization;
13. Modifications; 14. Radioactive wastes; 15. Radiation protec-
tion; 16. Emergency planning; 17. Security; 18. Quality assurance;
19. Decommissioning; Annex: Examples of operational aspects
of research reactors that require particular attention in a quality
assurance programme.

STI/PUB/928 (44 pp.; 1992)
E ISBN 92-0-104392-9
F ISBN 92-0-200293-2
R ISBN 92-0-400692-7
S ISBN 92-0-300392-*
Price: 220 Austrian Schillings

SAFETY ASSESSMENT OF RESEARCH REACTORS AND
PREPARATION OF THE SAFETY ANALYSIS REPORT
Safety Series No. 35-G1

This safety guide, a companion document to Safety Series Nos
35-S1 and 35-S2, is part of a set of publications in the IAEA
Safety Series dealing with all the important areas of research
reactor safety including Safety Standards, Safety Guides and
Safety Practices. It presents guidelines, approved by interna-
tional consensus, for the preparation, review and assessment of
the safety documentation (Safety Series No. 35-S1) and for the
preparation of the Safety Analysis Report (SAR) (Safety Series
No. 35-S2). In addition, it is most applicable during the design
and construction stage of research reactors, as well as during
relicensing or reassessment of already existing reactors.

Contents: 1. Introduction; 2. Requirements for safety assess-
ment in the licensing process for a research reactor; 3.
Preparation of the safety analysis report; 4. Performance of the
review and assessment; Appendix: Contents of a Safety
Analysis Report; Annex I: Safety analysis approach and meth-
ods; Annex II: Examples of input parameters and initial condi-
tions; Annex III: Examples of items to be considered in the reac-
tor description; Annex IV: Typical sources of radioactive material
or radiation fields in a research reactor.

STI/PUB/960 (103 pp.; 1994)
ISBN 92-0-104594-8
Price: 400 Austrian Schillings

SAFETY IN THE UTILIZATION AND MODIFICATION
OF RESEARCH REACTORS
Safety Series No. 35-G2

This safety guide, part of a set of publications in the IAEA Safety
Series dealing with all the important areas of research reactor
safety including Safety Standards, Safety Guides and Safety
Practices, develops the general concepts presented in Safety
Series Nos 35-S1 and 35-S2 and should be read in conjunction
with them. It presents guidelines, approved by international con-
sensus, for the safe utilization and modification of research reac-
tors to ensure that these projects are implemented without
undue risks to personnel, the public, the environment or the
reactor. While the Guide is most applicable to existing reactors,
it is also recommended for use by organizations planning to put
a new reactor into operation.

Contents: 1. Introduction; 2. Organization and responsibilities;
3. Safety assessment, categorization and approval routes;
4. General and specific safety requirements for design; 5. Pre-
implementation phase of a utilization or modification project;
6. Implementation phase of a utilization or modification project;
7. Post-implementation phase of a utilization or modification pro-
ject; 8. Operational safety requirements for experiments;
9. Safety considerations in the handling, dismantling, post-irradi-
ation examination and disposal of experimental devices;
10. Safety aspects of out-of-reactor installations; 11. Quality
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assurance of experiments and modifications; Annex I:
Categorization criteria; Annex II: Justification of a project.

STI/PUB/961 (47 pp., 1 figure; 1994)
ISBN 92-0-104694-4
Price: 240 Austrian Schillings

SAFETY IN DECOMMISSIONING OF
RESEARCH REACTORS: A Safety Guide
Safety Series No. 74

This safety guide is issued with the purpose of harmonizing and
rationalizing decommissioning standards on an international
basis. It supplements the Code of Practice on the Safe Opera-
tion of Research Reactors and Critical Assemblies, which
defines the minimum requirements for the safe operation of
these facilities.

Contents: Introduction; Scope; Stages in decommissioning;
Responsibilities of organizations involved in decommissioning;
Planning for decommissioning; Decommissioning plan; Safety
evaluation; Implementation of the decommissioning plan;
Annex I: Characteristics of some radionuclides of potential inter-
est; Annex II: Considerations and features which may be taken
into account at the design and construction phase of a reactor to
assist decommissioning; Annex III: Topics to be included in a
decommissioning plan; Annex IV: Possible unexpected occur-
rences or accidents during decommissioning; References;
Bibliography; Definitions.

STI/PUB^713 (44 pp.; 1986)
ISBN 92-0-123086-9
Price: 180 Austrian Schillings

Radiation Sources and
Accelerators

irradiators, regulatory control and special procedures are cov-
ered and the safety philosophy for all types of irradiators is
explained.

Contents: 1. Introduction; 2. Types of irradiators; 3. Radiation
safety objectives; 4. Safety philosophy; 5. Design requirements;
6. Regulatory control; 7. Responsibilities of the operating orga-
nization; 8. Responsibilities of designers and manufacturers,
importers and suppliers, and constructors and installers; 9. The
transport, loading and unloading of sources; 10. Special safety
requirements for electron accelerator facilities; 11. Emergency
response planning; References; Glossary.

STI/PUB/896 (64 pp., 6 figures; 1992)
ISBN 92-0-101692-1
Price: 260 Austrian Schillings

RADIOLOGICAL SAFETY ASPECTS OF THE OPERATION
OF ELECTRON LINEAR ACCELERATORS
Technical Reports Series No. 188
(See under Radiation Protection, p. 94)

RADIOLOGICAL SAFETY ASPECTS OF THE
OPERATION OF PROTON ACCELERATORS
Technical Reports Series No. 283
(See under Radiation Protection, p. 95)

RECOMMENDATIONS FOR THE SAFE USE AND
REGULATION OF RADIATION SOURCES IN
INDUSTRY, MEDICINE, RESEARCH AND TEACHING
Safety Series No. 102
(See under Radiation Protection, p. 95)

THE RADIOLOGICAL ACCIDENT IN SOREQ
(See under Accident Response, p. 101)

EMERGENCY PLANNING AND PREPAREDNESS FOR
ACCIDENTS INVOLVING RADIOACTIVE
MATERIALS USED IN MEDICINE, INDUSTRY,
RESEARCH AND TEACHING
Safety Series No. 91
(See under Accident Response, p. 98)

RADIATION SAFETY OF GAMMA AND
ELECTRON IRRADIATION FACILITIES
Safety Series No. 107

Since the 1950s, gamma and electron beam facilities have been
used for medical, industrial and research purposes, and their
safety record has been very good. With the publication of this
book, international, harmonized safety guidance is available for
all those involved in the design, control and safe use of this type
of irradiation facility. Subject areas such as the classification of

Transport of Radioactive Material

ADVISORY MATERIAL FOR THE
IAEA REGULATIONS FOR THE SAFE TRANSPORT OF
RADIOACTIVE MATERIAL (1985 Edition) —Third Edition
(As Amended 1990): A Safety Guide
Safety Series No. 37

This publication is an updated version of the Third Edition of the
Advisory Material for the IAEA Regulations for the Safe
Transport of Radioactive Material (1985 Edition) and replaces all
previous publications of Safety Series No. 37. It includes the
changes to Safety Series No. 37 contained in Supplement 1988
to the Regulations for the Safe Transport of Radioactive Material
as well as some modifications adopted by a Rf.view Panel con-
vened in Vienna in July 1989.
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Contents: Section I. Introduction; Section II. General provisions;
Section III. Activity and fissile material limits; Section IV.
Preparation, requirements and controls for shipment and for
storage in transit; Section V. Requirements for radioactive mate-
rials and for packagings and packages; Section VI. Test proce-
dures; Section VII. Approval and administrative requirements;
Appendix I: List of regulatory documents of international and
regional international organizations; Appendix II: Contamination
control; Appendix III: Half-life and specific activity of radionu-
clides, and specific activity of uranium and thorium; Appendix IV:
Quality assurance in the safe transport of radioactive material;
Appendix V: Guide for quality assurance programme;
Appendix VI: Example calculations for establishing minimum
segregation distance requirements; Appendix VII: Acceleration
values and calculation methods for package tie-down forces;
Appendix VIII: Example of a radiation protection programme for
exclusive use vessels; Appendix IX: Influence of brittle fracture
on material integrity; Appendix X: Criticality safety assessments.

STI/PUB/868 (206 pp., 8 figures; 1990)
E ISBN 92-0-124090-2
C ISBN 92-0-500493-6
F ISBN 92-0-200492-7
R ISBN 92-0-423191-2
S ISBN 92-0-323291-5
Price: 620 Austrian Schillings

COMPLIANCE ASSURANCE FOR THE SAFE
TRANSPORT OF RADIOACTIVE MATERIAL
Safety Series No. 112

The 1985 Edition of the IAEA's Regulations for the Safe
Transport of Radioactive Material reinforced the requirement
placed on competent authorities to establish compliance assur-
ance programmes that aim at ensuring that the Regulations are
met in practice. This book is intended to provide further guidance
on developing and implementing compliance assurance pro-
grammes to be used by competent authorities. It should also be
useful to those competent authorities with established pro-
grammes seeking greater harmony in the international imple-
mentation of the Regulations. Additionally, it should assist the
users of the Regulations in their interactions with competent
authorities.

ing transport operations; Annex VIII: Example/model of a check list
for inspecting package manufacture; Annex IX: Example/model of
a check list for inspecting maintenance and servicing operations.

STI/PUB/953 (98 pp., 2 figures; 1994)
ISBN 92-0-100394-3
Price: 360 Austrian Schillings

EMERGENCY RESPONSE PLANNING AND
PREPAREDNESS FOR TRANSPORT ACCIDENTS
INVOLVING RADIOACTIVE MATERIAL
Safety Series No. 87

This safety guide is intended to expand the scope of and
complement the available Agency literature in the areas of the
transport of radioactive materials and emergency planning and
preparedness for radiological emergencies. It provides detailed
guidance on how to respond promptly to a transport accident
involving radioactive materials in order to mitigate its conse-
quences. Special attention is given to such problems as how to
identify the presence of radioactive materials, their quantity and
risk; how to assess the radiological consequences of an accident;
and what measures should be taken in order to keep public expo-
sures to a minimum and restore the situation to normal as soon
as possible.

Contents: Section I. Introduction; Section II. Transport regula-
tions; Section III. Emergency response planning; Section IV.
Consequences of transport accidents; Section V. Response to
transport accidents; Section VI. Responsibilities for emergency
planning and preparedness; Section VII. Training, exercises and
updating; Section VIII. Public information; Appendix I: Markings,
labels, placards and documents; Appendix II: Examples of
response to transport accidents; Appendix III: Examples of some
emergency response guides and procedures; Bibliography.

STI/PUB/773 (116 pp., 12 figures; 1988)
E ISBN 92-0-123088-5
F ISBN 92-0-223789-1
R ISBN 92-0-424089-X
S ISBN 92-0-323089-0
Price: 330 Austrian Schillings

Contents: Section I. Introduction; Section II. Responsibilities and
functions of the competent authority; Section III. Regulations and
guides; Section IV. Compliance assurance; Section V. Approvals
and approval certificates; Section VI. International co-operation
between competent authorities concerning packages and ship-
ments on foreign territory; Annex I: Example of the organization
of a compliance assurance programme; Annex II: Information to
be included in applications for approvals; Annex III: Examples of
approval certificates issued by the competent authority;
Annex IV: Model of competent authority procedures for auditing
a quality assurance programme; Annex V: Example/model of a
check list for auditing a quality assurance programme; Annex VI:
Example/model of a check list for inspecting transport docu-
mentation; Annex VII: Example/model of a check list for inspect-

EXPLANATORY MATERIAL FOR THE IAEA REGULATIONS
FOR THE SAFE TRANSPORT OF RADIOACTIVE MATERIAL
(1985 Edition) — Second Edition (As Amended 1990)
Safety Series No. 7

This publication is an updated version of the Second Edition of
the Explanatory Material for the IAEA Regulations for the Safe
Transport of Radioactive Material (1985 Edition) and replaces all
previous versions of Safety Series No. 7. It includes the changes
contained In the Regulations for the Safe Transport of
Radioactive Material, 1985 Edition, Supplement 1988, as well as
modifications adopted by the Review Panel that was convened in
July 1989. It explains the provisions of the Regulations with the
aim of helping to promote compliance and public acceptance.
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Contents: Section I. Introduction; Section II. General provisions;
Section III. Activity and fissile material limits; Section IV.
Preparation, requirements and controls for shipment and for
storage in transit; Section V. Requirements for radioactive mate-
rials and for packagings and packages; Section VI. Test proce-
dures; Section VII. Approval and administrative requirements;
Appendix I: The Q system for the calculation of A1 and A2 val-
ues; Appendix II: Derivation of allowable release rates for type 6
packages; References.

STI/PUB/867 (124 pp., 5 figures; 1990)
E ISBN 92-0-123990-4
C ISBN 92-0-500393-X
F ISBN 92-0-200392-0
R ISBN 92-0-423491-1
S ISBN 92-0-323191-9
Price: 400 Austrian Schillings

HYPERTRANS!
A Hypertext Guide to the IAEA Transport Regulations,
Safety Series Nos 6,7,37 and 80

HyperTrans! is a hypertext software guide to IAEA Safety Series
Nos 6, 7, 37 and 80. It contains their full texts and links all inter-
nal reference within each document as well as the reference
between documents. The text can be easily accessed either by
searching and finding all occurrences in a document or by using
one or more keywords connected by parameters. The use of
HyperTrans! requires: (a) a 386 (or later) microprocessor run-
ning DOS; (b) a minimum 4 MB of free space on the hard disk;
and (c) a VGA monitor.

STI/PUB/DAT1 (1 manual. 1 diskette 3.50" 2 diskettes 5.25";
1994)
ISBN 92-0-102794-X
Price: 2200 Austrian Schillings

QUALITY ASSURANCE FOR THE
SAFE TRANSPORT OF RADIOACTIVE MATERIAL
Safety Series No. 113

This publication provides guidance and gives detailed advice on
methods and practical examples to develop quality assurance
(QA) programmes for the safe transport of radioactive material. It
further promotes a flexible approach to the development of a QA
programme and may be used to prepare such a programme for
a specific application by selection of appropriate features.

Contents: 1. Introduction; 2. Development of a quality assurance
programme; 3. Quality assurance standards; 4. Elements of a
quality assurance programme; Appendix: Graded approach;
Annex I: Two comparative examples of quality assurance pro-
gramme development; Annex II: References to examples of
quality assurance standards; Annex III: Example of a document-
ed quality assurance programme description for an infrequent
consignor; Annex IV: Example of a documented quality assur-
ance programme description for an infrequent carrier; Annex V:

Example of a document control procedure for a small organiza-
tion; Annex VI: Example of a document control procedure for a
complex organization; Annex VII: Example of an internal audit
procedure in a small organization; Annex VIM: Example of a flask
maintenance procedure in a complex organization; Annex IX:
Examples of poor interface control.

STI/PUB/958 (92 pp., 4 figures; 1994)
ISBN 92-0-103694-9
Price: 360 Austrian Schillings

REGULATIONS FOR THE SAFE TRANSPORT OF
RADIOACTIVE MATERIAL — 1985 Edition
(As Amended 1990)
Safety Series No. 6

This publication is an updated version of the 1985 Edition of the
Transport Regulations and replaces all previous publications of
IAEA Safety Series No. 6. It includes the Supplements 1986 and
1988 to the Regulations and the minor changes adopted by the
Review Panel meeting in Vienna in July 1989.

Contents: Section I. Introduction; Section II. General provisions;
Section III. Activity and fissile material limits; Section IV.
Preparation, requirements and controls for shipment and for stor-
age in transit; Section V. Requirements for radioactive materials
and for packagings and packages; Section VI. Test procedures;
Section VII. Approval and administrative requirements;
Appendix I: Excerpts from list of United Nations numbers, prop-
er shipping name and description and subsidiary risks;
Appendix II: Conversion factors and prefixes.

STI/PUB/866 (112 pp., 6 figures; 1990)
E ISBN 92-0-123890-8
C ISBN 92-0-500193-7
F ISBN 92-O-223091-9
R ISBN 92-0-423391-5
S ISBN 92-0-323091-2
Price: 380 Austrian Schillings

SCHEDULES OF REQUIREMENTS FOR THE
TRANSPORT OF SPECIFIED TYPES OF RADIOACTIVE
MATERIAL CONSIGNMENTS (As Amended 1990) —
Companion Document to Safety Series No. 6
Safety Series No. 80

This publication replaces the previous issue of Safety Series No.
80. It includes the changes to Safety Series No. 80 contained in
Supplement 1988 to the Regulations for the Safe Transport of
Radioactive Material as well as some modifications adopted by
the Review Panel meeting held in Vienna in July 1990.

Contents: Schedule 1: Limited quantities of radioactive material
in excepted packages; Schedule 2: Instruments and articles in
excepted packages; Schedule 3: Articles manufactured from
natural uranium, depleted uranium or natural thorium as except-
ed packages; Schedule 4: Empty packagings as excepted pack-
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ages; Schedule 5: Low specific activity material (LSA-I);
Schedule 6: Low specific activity material (LSA-II); Schedule 7:
Low specific activity material (LSA-III); Schedule 8: Surface con-
taminated objects (SCO-I and SCO-II); Schedule 9: Material in
Type A packages; Schedule 10: Material in Type B(U) packages;
Schedule 11: Material in Type B(M) packages; Schedule 12:
Fissile material; Schedule 13: Material transported under special
arrangement; Annex I: Other provisions relating to Schedules
1-13; Annex II: Summary of approval and prior notification
requirements; Annex III: Transport index limits for freight con-
tainers and conveyances.

STI/PUB/869 (108 pp.; 1990)
E ISBN 92-0-124190-9
C ISBN 92-0-500293-3
F ISBN 92-0-200292-4
R ISBN 92-0-423091-6
S ISBN 92-0-323391-1
Price: 360 Austrian Schillings

Waste Repositories

ACCEPTANCE CRITERIA FOR DISPOSAL OF RADIOACTIVE
WASTES (N SHALLOW GROUND AND ROCK CAVITIES
Safety Series No. 71

This publication provides international guidelines which may be
used by national authorities and implementing bodies when
establishing and regulating repositories in shallow ground and
rock cavities for low and intermediate level waste. An overview
of basic information and factors related to the subject is provid-
ed and qualitative waste acceptance criteria are given. It is
emphasized that the definition of specific quantitative criteria will
always be the responsibility of the competent national authori-
ties and will depend on site specific conditions and the results of
the system optimization procedure.

Contents: Introduction; Scope; Basic information; Development
of criteria; Waste acceptance criteria.

STI/PUB/710 (38 pp., 1 figure; 1985)
ISBN 92-0-123985-8
Price: 160 Austrian Schillings

Contents: Introduction; Scope; Disposal in deep geological
repositories; Review of safety assessment; Examples of safety
analyses; Commentaries on safety analyses; Concluding com-
ments; References; Appendices: (A): INFCE salt repository;(B):
Netherlands domed salt repository; (C): INFCE hard rock (gran-
ite) repository; (D): Swedish hard crystalline rock repository; (E):
Canadian shield crystalline rock repository; (F): Belgian clay
repository.

STI/PUB/632 (170 pp., 43 figures; 1983)
ISBN 92-0-123383-3
Price: 480 Austrian Schillings

CONTAINERS FOR PACKAGING OF SOLID AND
INTERMEDIATE LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 355

This report aims to review the main requirements for waste con-
tainers and to provide advice on the design, fabrication, qualifi-
cation tests and handling of the different types of containers
used in the management of low and intermediate level solid
radioactive wastes. It contains those requirements to be met in
the container design to comply with the waste package accep-
tance requirements established by the regulatory authorities for
handling, storage, transport and disposal of radioactive waste. It
further highlights the importance of international standardization
for waste container requirements, which would facilitate the use
of common handling systems and allow operating experience
and performance data to be readily interchangeable.

Contents: 1. Introduction; 2. Role of the container in waste man-
agement; 3. Container design requirements; 4. Materials for con-
tainers; 5. Cost considerations; 6. Quality assurance and control;
7. Qualification tests; 8. Conclusions and recommendations;
Appendix I: Examples of containers; Appendix II: Corrosion
assessments of metallic containers; Appendix III: Specification
of a test for thermal cycling resistance in France; Appendix IV: A
qualification procedure for fibre reinforced concrete containers in
France.

STI/DOC/10/355 (67 pp., 18 figures; 1993)
ISBN 92-0-101993-9
Price: 260 Austrian Schillings

CONCEPTS AND EXAMPLES OF SAFETY ANALYSES
FOR RADIOACTIVE WASTE REPOSITORIES IN
CONTINENTAL GEOLOGICAL FORMATIONS
Safety Series No. 58

This publication is a companion to IAEA Safety Series No. 56. It
contains guidelines on: (a) general and regulatory activities and
safety assessments; (b) investigation and selection of repository
sites; (c) waste acceptance criteria; (d) design and construction
of repositories; (e) operation, shutdown and surveillance of
repositories.

CRITERIA FOR UNDERGROUND DISPOSAL OF
SOLID RADIOACTIVE WASTES
Safety Series No. 60

This publication describes the basic requirements and criteria
for underground disposal of solid radioactive wastes. It is intend-
ed to serve both implementing and regulatory bodies when an
underground disposal system is being developed.

Contents: Introduction; Scope; Underground disposal systems;
Basic requirements; Criteria; Concluding remarks; Annex I:
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Optimization for the post-operational phase of a repository for
underground disposal; References; Selected bibliography.

STI/PUB/612 (46 pp.; 1983)
ISBN 92-0-123583-6
Price: 180 Austrian Schillings

DEEP UNDERGROUND DISPOSAL OF RADIOACTIVE
WASTES: NEAR-FIELD EFFECTS
Technical Reports Series No. 251

This report is part of the IAEA's programme on underground dis-
posal of radioactive wastes. The repositories under considera-
tion are mined cavities in deep continental rocks for the
emplacement of wastes in solid and packaged form. The report
further deals with the effects of heat from high level wastes on
the performance of deep geological repository components. This
generation of heat, which occurs in the near field of the reposi-
tory system, affects the mobilization of radionuclides and their
subsequent migration to the far field. The report mainly deals
with high level wastes and spent fuel, but considers other types
of wastes as well, wherever appropriate.

Contents: Introduction; Scope; Near-field components; Near-
field effects; Conclusion.

STI/DOC/10/251 (60 pp., 5 figures; 1985)
ISBN 92-0-125385-0
Price: 210 Austrian Schillings

DESIGN, CONSTRUCTION, OPERATION, SHUTDOWN
AND SURVEILLANCE OF REPOSITORIES FOR SOLID
RADIOACTIVE WASTES IN SHALLOW GROUND
Safety Series No. 63

This report is a follow-up document to IAEA Safety Series No. 53,
Shallow Ground Disposal of Radioactive Wastes: A Guidebook,
and to a complementary report: IAEA Technical Reports Series
No. 216, Site Investigations for Repositories for Solid
Radioactive Wastes in Shallow Ground.

Contents: Introduction; Scope; Basic considerations; Repository
design and construction; Operation of repositories; Shutdown
and surveillance of repositories; References.

STI/PUB/652 (60 pp., 11 figures; 1984)
ISBN 92-0-123384-1
Price: 220 Austrian Schillings

DISPOSAL OF LOW AND INTERMEDIATE LEVEL SOLID
RADIOACTIVE WASTES IN ROCK CAVITIES
Safety Series No. 59

This guidebook is part of the IAEA programme on the disposal
of radioactive wastes into geological formations.

Contents: Introduction; Scope; Waste and disposal concept con-
siderations; Safety assessment; Regulatory considerations;
Repository site selection; Repository design, construction and
commissioning; Operation of the repository; Shutdown and seal-
ing; References; Annex I: Synopsis of national activities on rock
cavity disposal concepts; Annex II: Drafting and reviewing bodies.

STI/PUB/610(49pp.;1983)
ISBN 92-0-123482-X
Price: 190 Austrian Schillings

DISPOSAL OF RADIOACTIVE GROUTS INTO
HYDRAULICALLY FRACTURED SHALE
Technical Reports Series No. 232

This report deals with an original method of disposal of radio-
active wastes which was developed and has been in use in the
United States of America for almost two decades. In this
method, radioactive waste effluents in the form of a slurry
containing hydraulic binders (grouts) are injected by means of
fracturing into a deep underground formation considered to be
isolated from the surface. The composition of the grout is care-
fully chosen so that the slurry solidifies in situ, ensuring fixation
of the waste and rendering this type of disposal final in charac-
ter. Such liquid wastes can be disposed of directly without going
through the stages of intensive reconcentration and evaporation
or solidification, packaging, transport or extensive site monitor-
ing. A cost/benefit analysis shows that in some cases the
method of disposal by hydraulic fracturing would, for this very
reason, be at least ten times more economical than competing
techniques.

Contents: Introduction; Site selection consideration; Site investi-
gations; Mix development; Design and construction of facility;
Operation; Safety assessment; Other process considerations;
Appendix 1: Case histories; Appendix 2: Theory of hydraulically
induced fractures.

STI/DOC/10/232 (111 pp., 24 figures; 1983)
ISBN 92-0-125483-0
Price: 330 Austrian Schillings

GEOLOGICAL DISPOSAL OF SPENT FUEL AND
HIGH LEVEL AND ALPHA BEARING WASTES
Proceedings Series

Proceedings of a symposium organized jointly with CEC and
OECD/NEA, Antwerp, Belgium, 19-23 October 1992. The pur-
pose of the symposium was to review the progress being made
in national and international programmes towards the demon-
stration of safe disposal of radioactive wastes. The technical pre-
sentations addressed disposal in all the principal geological
media currently under consideration: clay, crystalline rock, salt
and volcanic tuff. The programmes described ranged from
national screening surveys on a broad, regional scale to detailed
site specific investigations in underground research laboratories.
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Contents: Keynote address; Programmes of international orga-
nizations; Site characterization programmes and methods;
Repository design concepts, construction techniques and engi-
neered barrier design; Characterization and acceptance of high
level and alpha bearing wastes; Repository concepts for direct
disposal of spent fuel; Developing, testing and validating repos-
itory performance assessment models; National and internation-
al programmes; Poster presentations.

STI/PUB/907 (487 pp., 116 figures; 1993)
ISBN 92-0-000193-9
Price: 1400 Austrian Schillings

GUIDANCE FOR REGULATION OF
UNDERGROUND REPOSITORIES FOR
DISPOSAL OF RADIOACTIVE WASTES
Safety Series No. 96

Most countries regulate the disposal of radioactive wastes by a
regulatory body whose purpose is to review and analyse the
safety of all stages of the disposal programme. This regulatory
function may be performed either by a single national authority
or a system of authorities. This publication should be used as a
guide to developing regulatory requirements for licensing waste
disposal facilities. It is an update of IAEA Safety Series No. 51.

Contents: 1. Introduction; 2. Scope; 3. Basic considerations;
4. Stages in the development of a repository; 5. Regulatory func-
tions; 6. Repository siting and design; 7. Construction and com-
missioning; 8. Operation; 9. Shutdown; 10. Subsequent control
and future use of the site.

STI/PUB/774 (30 pp.; 1989)
ISBN 92-0-123689-1
Price: 150 Austrian Schillings

ISOTOPE TECHNIQUES IN THE HYDROGEOLOGICAL
ASSESSMENT OF POTENTIAL SITES FOR THE
DISPOSAL OF HIGH LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 228

This report reviews the application of isotope techniques in min-
ing and waste disposal hydrology, with special emphasis on the
problems connected with low-flow, low-permeability regimes. It
describes the present state of development and the applications
of various isotope techniques used in studying groundwater ori-
gin and flow, with emphasis on low-permeability rock systems.
The application of isotope techniques in waste isolation technol-
ogy can be especially valuable when used in connection with
other hydrological and geochemical methods.

Contents: Introduction; General scope of the report; Water and
tracer movement in the aquifer; Chemical evolution along
groundwater flow-paths; Description of isotope techniques;
Stable isotopes of hydrogen and oxygen; Tritium; Isotope evolu-

tion of aqueous systems; Isotope evolution of dissolved noble
gases; Other radioisotopes of cosmic origin; Uranium series
nuclides; Radioisotope tracers and other nuclear methods;
Conclusions; Appendix 1: Relevant IAEA publications.

STI/DOC/10/228 (164 pp., 51 figures; 1983)
ISBN 92-0-145283-7
Price: 430 Austrian Schillings

NATURAL ANALOGUES IN PERFORMANCE
ASSESSMENTS FOR THE DISPOSAL OF
LONG LIVED RADIOACTIVE WASTES
Technical Reports Series No. 304

A unique and scientifically most difficult aspect of predictive
safety analysis of repositories for long lived wastes is the extra-
polation of short term field and laboratory data to the long peri-
ods of time required by regulatory agencies for performance
assessment. Natural analogues may be the only way of obtain-
ing data on the cumulative effect of the migration of radionu-
clides over the time-scales of interest. This report briefly sum-
marizes the state of the art in this field for technical specialists
and may also serve as an introduction to the subject for man-
agers.

Contents: 1. Introduction; 2. Natural analogues in performance
assessment; 3. Potential roles of analogues in performance
assessments; 4. Analogues: their applications and limitations;
5. Discussion of the quantitative and qualitative roles of ana-
logues; 6. Conclusions and recommendations; Appendix A: Use
of natural and archaeological analogues in performance assess-
ment of the KBS-3 copper canister; Appendix B: The Cigar Lake
uranium deposit: An analogue for nuclear fuel waste disposal;
Appendix C: Uranium isotope studies combined with groundwa-
ter dating as a natural analogue.

STI/DOC/10/304 (58 pp., 4 figures; 1989)
ISBN 92-0-125489-X
Price: 220 Austrian Schillings

OPERATIONAL EXPERIENCE IN SHALLOW GROUND
DISPOSAL OF RADIOACTIVE WASTES
Technical Reports Series No. 253

This publication collects information from those Member States
having extensive experience in the field for use as guidance in
the development of future disposal facilities, especially in coun-
tries just initiating and developing their disposal programmes.

Contents: Introduction; A national strategy for radioactive waste
disposal; Waste treatment and conditioning; The site; Design and
operation of repositories; Surveillance; Summary comments.

STI/DOC/10/253 (87 pp., 30 figures; 1985)
ISBN 92-0-125585-3
Price: 280 Austrian Schillings
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PERFORMANCE ASSESSMENT FOR UNDERGROUND
RADIOACTIVE WASTE DISPOSAL SYSTEMS
Safety Series No. 68
(See under Safety Analysis, p. 111)

SAFETY ANALYSIS METHODOLOGIES FOR RADIOACTIVE
WASTE REPOSITORIES IN SHALLOW GROUND
Safety Series No. 64
(See under Safety Analysis, p. 112)

SAFETY ASSESSMENT FOR THE UNDERGROUND
DISPOSAL OF RADIOACTIVE WASTES
Safety Series No. 56
(See under Safety Analysis, p. 112)

SAFETY PRINCIPLES AND TECHNICAL CRITERIA
FOR THE UNDERGROUND DISPOSAL OF
HIGH LEVEL RADIOACTIVE WASTES
Safety Series No. 99

This report was to provide basic guidance on protection of
humans and the environment from the hazards associated with
deep geological disposal of high level radioactive wastes. It
reflects the need for internationally harmonized criteria. It sets
out a basic safety philosophy for use in planning such disposals,
the main objective being the isolation of the radioactive wastes
from the human environment for considerable periods of time.
The safety principles contained in this book are generally con-
sistent with the recent recommendations of the International
Commission on Radiological Protection (ICRP) and the Nuclear
Energy Agency of the OECD (OECD/NEA).

Contents: 1. Introduction; 2. Definitions; 3. Safety principles; 4.
Technical criteria; 5. Assurance of compliance with the safety
objectives; 6. Other considerations.

STI/PUB/854 (28 pp.; 1989)
E ISBN 92-0-123989-0
F ISBN 92-0-223290-3
R ISBN 92-0-423990-5
S ISBN 92-0-323190-0
Price: 140 Austrian Schillings

SEALING OF UNDERGROUND REPOSITORIES FOR
RADIOACTIVE WASTES
Technical Reports Series No. 319

For high level and alpha bearing radioactive wastes, the dispos-
al concept most generally agreed upon is the emplacement of
the conditioned waste in deep underground repositories in stable
geological formations. The report reflects the general consensus
that long lived radioactive wastes can be isolated safely from the
human environment in such repositories located in deep
geological formations. One of the most important tasks in the

development of underground disposal systems is the plugging of
boreholes and the sealing of shafts excavated for either
exploratory or operational purposes. Several countries have out-
lined proposals and identified geological formations for detailed
examination as potential host media for waste repositories.

Contents: 1. Introduction and scope; 2. Background information;
3. Performance specifications; 4. Materials and methods;
5. Longevity; 6. Design factors; 7. Design of sealing systems;
8. Performance testing; References; Glossary.

STI/DOC/10/319 (125 pp., 38 figures; 1990)
ISBN 92-0-125390-7
Price: 400 Austrian Schillings

SHALLOW GROUND DISPOSAL OF
RADIOACTIVE WASTES: A Guidebook
Safety Series No. 53

This publication is part of the IAEA programme on the disposal
of radioactive waste into geological formations and Is intended
for those considering the use of shallow ground disposal for
selected radioactive wastes. It provides guidelines for the use of
both regulating and implementing organizations.

Contents: Introduction; Scope of the guidebook; Government
regulations and responsibilities; Repository site selection; Waste
characteristics; Repository design; Operation of repositories;
Shut-down and surveillance of repositories; References; Annex I:
Glossary of terms used; Annex II: Drafting and reviewing bodies.

STI/PUB/578 (52 pp.; 1981)
ISBN 92-0-123281-0
Price: 160 Austrian Schillings

SITE INVESTIGATIONS FOR REPOSITORIES FOR
SOLID RADIOACTIVE WASTES IN DEEP
CONTINENTAL GEOLOGICAL FORMATIONS
Technical Reports Series No. 215

This report covers the following areas: Generic and regulatory
activities and safety assessments; Investigation and selection of
repository sites; Waste acceptance criteria; Design and con-
struction of repositories; Operation, shutdown and surveillance
of repositories.

Contents: 1. Introduction; 2. Scope; 3. Waste and disposal con-
cepts; 4. Geological repository site selection; 5. Overview of
investigations for site selection; 6. Earth science investigative
needs and techniques for site evaluation; 7. Application of earth
science investigative studies; 8. Other studies; 9. Conclusions;
Appendix A: Synopsis of national activities on investigations for
deep geological repository sites as of May 1980; Appendix B:
Summary of principal hydrogeological testing methods;
Appendix C: Summary of geophysical log applications for repos-
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itory site investigations; Appendix D: Field geotechnical tests and
measurements; Appendix E: Principal laboratory geomechanical
testing methods; References; Bibliography; Glossary.

STI/DOC/10/215 (107 pp., 1 figure; 1982)
ISBN 92-0-125282-X
Price: 280 Austrian Schillings

SITE INVESTIGATIONS FOR REPOSITORIES FOR SOLID
RADIOACTIVE WASTES IN SHALLOW GROUND
Technical Reports Series No. 216

This report is essentially a companion document to Safety
Series No. 53, Shallow Ground Disposal of Radioactive Wastes:
A Guidebook, published by the IAEA in 1981.

Contents: 1. Introduction; 2. Scope; 3. Waste and disposal con-
cepts; 4. Shallow ground disposal objectives and siting consid-
erations; 5. Overview of investigations for site selection; 6. Earth
science investigative needs; 7. Techniques for earth science
investigations; 8. Safety analysis; 9. Other studies; References;
Bibliography; Glossary.

STI/DOC/10/216 (89 pp., 3 figures; 1982)
ISBN 92-0-125382-6
Price: 260 Austrian Schillings

SITE INVESTIGATIONS, DESIGN, CONSTRUCTION,
OPERATION, SHUTDOWN AND SURVEILLANCE OF
REPOSITORIES FOR LOW AND INTERMEDIATE
LEVEL RADIOACTIVE WASTES IN ROCK CAVITIES
Safety Series No. 62

This document is a follow-up report to IAEA Safety Series No. 59,
Disposal of Low and Intermediate Level Solid Radioactive
Wastes in Rock Cavities — A Guidebook, which reviewed and
gave general guidelines on the subject. The present publication
is more technical in its approach.

Contents: Introduction; Scope; Basic considerations; Safety
assessments; Site investigations; Design, construction and com-
missioning; Repository operation; Shutdown of the repository;
Surveillance of repositories.

STI/PUB/659 (92 pp., 8 figures; 1984)
ISBN 92-0-123284-5
Price; 300 Austrian Schillings

SITING, DESIGN AND CONSTRUCTION OF
UNDERGROUND REPOSITORIES FOR
RADIOACTIVE WASTES
Proceedings Series

Proceedings of a symposium, Hannover, Germany, 3-7 March
1986. The purpose was to review advances made in the area of
siting, design and construction of underground repositories for
radioactive wastes and to consider developments of future

importance. Forty-nine papers were presented, covering
general approaches and regulatory aspects, disposal in shallow
ground and rock cavities, disposal in deep geological formations
and safety assessments.

Contents: Keynote address: Are we ready to construct and oper-
ate an underground repository? General approaches and regu-
latory aspects; Disposal in shallow ground and rock cavities;
Disposal in deep formations: Investigations on sites; Disposal in
deep formations: Repository designs; Safety assessment;
Panel: Performance and safety assessments and their interac-
tions with field investigations of deep geological repositories;
Overview of symposium.

STI/PUB/715 (727 pp., 217 figures; 1986)
ISBN 92-0-020286-1
Price: 1780 Austrian Schillings

TECHNIQUES FOR SITE INVESTIGATIONS FOR
UNDERGROUND DISPOSAL OF RADIOACTIVE WASTES
Technical Reports Series No. 256

The techniques described in the present report can be applied
in site investigations for either shallow or deep repositories. The
report is addressed to technical authorities responsible for or
involved in planning, approving, executing and reviewing nation-
al waste disposal programmes. It may also help administrative
authorities in this field to select appropriate techniques that are
technically feasible and economically advantageous for obtain-
ing, under specific conditions, the majority of the required infor-
mation at minimum cost.

Contents: Introduction; Scope; Initial investigations at the sur-
face; Borehole drilling and characterization; Measurement of
hydrogeological parameters; Determination of geochemical
parameters; Measurement of parameters for engineering feasi-
bility studies; Bibliography.

STI/DOC/10/256 (62 pp.; 1985)
ISBN 92-0-125785-6
Price: 210 Austrian Schillings

UNDERGROUND DISPOSAL OF
RADIOACTIVE WASTES: Basic Guidance
Safety Series No. 54

The present publication is part of the IAEA programme on the
disposal of radioactive waste into geological formations and
gives background guidance on the wide variety of potential
waste types and forms, and on the differing technical and
environmental aspects of the disposal options.

Contents: Introduction; Scope; Basic objectives and principles of
radioactive waste disposal; Types and conditioning of radio-
active waste; Underground disposal options; Technical consider-
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ations in selecting a waste disposal option; Major stages in the
implementation of a waste disposal option; Glossary of terms
used.

STI/PUB/579 (56 pp., 1 figure, 1981)
E ISBN 92-0-123381-7
F ISBN 92-0-223182-6
R ISBN 92-0-923181-3
S ISBN 92-0-323682-1
Price: 160 Austrian Schillings

UNDERGROUND DISPOSAL OF RADIOACTIVE WASTES
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Otaniemi, Finland, 2-6 July 1979. Disposal of radioactive wastes
is an issue of central interest for the acceptance and further
industrial development of nuclear power. The most feasible
option for the safe disposal of these wastes is to deposit them
underground in an appropriately conditioned form at suitable
sites.

Contents: (Vol.1) Programmes and general studies;
Underground disposal of liquid waste, disposal of solid waste at
shallow depth and in rock caverns; Disposal in deep geological
formations: Evaporites; Disposal in deep geological formations:
Crystalline rocks. (Vol. 2) Disposal in deep geological forma-
tions: Crystalline rocks (continued), argillaceous sediments and
others; Thermal aspects of disposal in deep geological forma-
tions; Radionuclide migration; Safety assessment and regulato-
ry aspects; Reliability of radioactive waste isolation in geological
formations.

STI/PUB/528 (Vol.1: 532 pp.; Vol. 2: 613 pp., 303 figures; 1980)
1: ISBN 92-0-020180-6
2: ISBN 92-0-020280-2
Price: Vol.1: 970 Austrian Schillings

Vol. 2: 1140 Austrian Schillings

Radiation Protection

ASSESSMENT OF RADIOACTIVE
CONTAMINATION IN MAN 1984
Proceedings Series

Proceedings of a symposium organized in co-operation with
WHO, Paris, 19-23 November 1984. This third symposium on the
topic reviewed the advances made during the past decade in
methods, techniques and instrumentation for monitoring internal
exposure. Progress was reported in work designed to adapt radi-
ation protection programmes to specific circumstances, to refine
measuring instruments and models, and to explore new detec-
tion techniques. It was recognized that a general effort in radia-
tion protection practices is being made to meet the intent of the
new ICRP recommendations.

Confenfs: Introductory paper; General aspects; Direct methods
of assessment; Monitoring for plutonium; Assessment pro-
grammes and experience; Codes, methods, models; Selected
studies.

STI/PUB/674 (583 pp., 174 figures; 1985)
ISBN 92-0-020085-0
Price: 1370 Austrian Schillings

BIOLOGICAL DOSIMETRY: CHROMOSOMAL ABERRATION
ANALYSIS FOR DOSE ASSESSMENT
Technical Reports Series No. 260

This report covers the principles of cytogenetics and chromo-
some morphology and provides a full description of the proce-
dures and techniques for the correct application of chromosome
aberration analysis. The appendix contains an example of a well
established protocol for performing chromosome aberration
analysis.

Contents: Introduction; Radiation dosimetry; Basic principles of
radiation biology; Human lymphocytes; Structure of the chromo-
some in relation to interactions with radiation; Classification of
chromosomal aberrations; Analytical methods; Data handling;
Dose estimation; Special problems and some examples of dose
assessments; Appendix: Protocol for producing and processing
cultures.

STI/DOC/10/260 (69 pp., 30 figures; 1986)
ISBN 92-0-125086-X
Price: 260 Austrian Schillings

COMPENDIUM OF NEUTRON SPECTRA AND DETECTOR
RESPONSES FOR RADIATION PROTECTION PURPOSES
Technical Reports Series No. 318

A wide variety of radiation dosimeters and survey instruments
are used to monitor exposure to neutrons. To establish an ade-
quate neutron monitoring programme and to evaluate dosimetry
results properly, it is important to know both the energy distribu-
tion of the neutrons encountered and the energy dependent
response of the measuring devices. It is also important for cali-
bration to use neutron fields whose spectra are appropriate for
the particular application. This compendium includes a collection
of neutron spectra encountered in various occupational environ-
ments and the spectra of calibration neutron sources. It also
gives the response functions of various neutron dosimeters and
survey instruments. Finally, it includes the calculated energy
responses for each of the detectors and spectra given.

Contents: Chapter 1: Introduction; Chapter 2: Dosimetric quanti-
ties; Chapter 3: Dosimeters and survey instrument response
functions; Chapter 4. Calibration neutron spectra; Chapter 5.
Operational spectra; Chapter 6. Monoenergetic neutrons inci-
dent on elliptical phantom.
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If you are interested in obtaining the free diskette on the neutron
fluence to dose conversion factors, detector responses and
spectra tabulated, please mention this in the order form.

STI/DOC/10/318 (274 pp., 61 figures; 1990)
ISBN 92-0-125290-0
Price: 720 Austrian Schillings

DERIVED INTERVENTION LEVELS FOR APPLICATION IN
CONTROLLING RADIATION DOSES TO THE PUBLIC IN
THE EVENT OF A NUCLEAR ACCIDENT OR
RADIOLOGICAL EMERGENCY —
Principles, Procedures and Data
Safety Series No. 81

This publication provides practical support to the guidance con-
tained in IAEA Safety Series No. 72, Principles for Establishing
Intervention Levels for the Protection of the Public in the Event of
a Nuclear Accident or Radiological Emergency. In the event of a
nuclear accident or radiological emergency there is a need to
determine the levels of projected dose at which it may be neces-
sary to introduce relevant protective measures. However, more
practical quantities are needed for the comparison of measure-
ment results made in environmental materials and in foodstuffs.
These derived intervention levels (DILs) need to be determined
for the radionuclides of potential radiological importance. This
report gives guidance in elaborating the principles, procedures
and methodologies relevant to the evaluation of DILs.

Contents: Introduction; Intervention levels and principles
underlying their estimation; Procedures for establishing derived
intervention levels for exposure due to a single radionuclide and
single exposure pathway; Estimation of derived intervention
levels and their practical application; Annex 1: Derived interven-
tion levels for selected nuclides and exposure pathways; Annex
2: Definition of symbols used.

STI/PUB/751 (105 pp., 3 figures; 1986)
E ISBN 92-0-124386-3
F out of print
R ISBN 92-0-424189-6
S ISBN 92-0-323288-5
Price: 360 Austrian Schillings

DESIGN ASPECTS OF RADIATION PROTECTION FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D9
(See under Nuclear Power Plants, NUSS programme, p. 64)

DOSIMETRY FOR CRITICALITY ACCIDENTS — A Manual
Technical Reports Series No. 211

This manual includes information on which to base an accurate
anr' reliable nuclear accident dosimetry service, and describes
thf requirements and limitations of nuclear accident dosimetry

and its organizational aspects. It also gives guidance on the
establishment of a 'minimum' dosimetry system based upon the
use of personnel and area dosimeters, including interpretation
and calibration of such a system.

Contents: General principles; Criticality accidents and their radi-
ation fields; Requirements and limitations of a dosimetry system;
Measurement of neutron and gamma radiation; Dosimetry sys-
tems; Organization and procedures; Appendices and references.

STI/DOC/10/211 (196 pp., 52 figures; 1982)
ISBN 92-0-125082-7
Price: 430 Austrian Schillings

EFFECTS OF IONIZING RADIATION ON PLANTS AND
ANIMALS AT LEVELS IMPLIED BY CURRENT
RADIATION PROTECTION STANDARDS
Technical Reports Series No. 332

Releases of waste gases and liquids into the environment from
facilities using radioactive materials are controlled so that peo-
ple living in the vicinity are adequately protected from exposure
to ionizing radiations. It is implicitly assumed that protecting
humans will also protect the environment in which
they live. Although this assumption has never been formally
defended, neither has it been seriously challenged. This
report examines the validity of the assumption for the case
of radioactive releases to the terrestrial and freshwater
environments and also for solid waste disposal underground.

Contents: 1. Introduction; 2. Summary of the available infor-
mation on the effects of ionizing radiation on populations;
3. Estimated dose to plants and animals under current radia-
tion protection standards; 4. Summary and conclusions;
References.

STI/DOC/10/332 (74 pp., 2 figures; 1992)
ISBN 92-0-100992-5
Price: 280 Austrian Schillings

ENVIRONMENTAL IMPACT OF
RADIOACTIVE RELEASES
Proceedings Series

*NEW

Proceedings of a symposium, Vienna, 8-12 May 1995. This was
the first major IAEA meeting for more than a decade dealing
specifically with the transfer of radionuclides in the environment.
Its purpose was to review the information that has become avail-
able in recent years, notably as a result of the Chernobyi acci-
dent but also gained from studies of the discharges from civil
and military nuclear facilities in the early nuclear age. This infor-
mation has been used for improving the reliability of environ-
mental model predictions, and the main results of the IAEA/CEC
programme on Validation of Environmental Model Predictions
(VAMP) were presented. In addition, progress in the IAEA pro-
gramme on the International Arctic Seas Assessment Project
(IASAP) was summarized.
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Contents: Global impact assessments; New roles for environ-
mental monitoring; Radionuclide releases to the atmosphere;
Radionuclide releases to the aquatic environment; Radio-
nuclides in the terrestrial environment; Radionuclide transfer in
the freshwater environment; Environmental model testing;
Radiological impact assessment; Environmental remediation;
Topical discussions.

STI/PUB/971 (874 pp., 178 figures; 1995)
ISBN 92-0-104495-X
Price: 2480 Austrian Schillings

EXTENSION OF THE PRINCIPLES OF RADIATION
PROTECTION TO SOURCES OF POTENTIAL EXPOSURE
Safety Series No. 104

The principles of radiation protection recommended by the
International Commission on Radiological Protection for the nor-
mal operation of a radiation source constitute a dose limitation
system that has three components: namely, the justification of a
practice, the optimization of radiation protection and the limitation
of individual closes. This report describes how the application of
these principles may be extended to unexpected or accidental
situations by changing from the dose based system of radiation
protection to a unified approach within a probabilistic framework.

Contents: Summary; 1. Introduction; 2. Basic principles;
3. Concepts and quantities; 4. Measures of societal risk;
5. Justification; 6. Optimization of potential exposures; 7.
Limitation of individual risk; 8. Conclusions.

STI/PUB/834 (30 pp.; 1990)
ISBN 92-0-123590-9
Price: 160 Austrian Schillings

GUIDELINES ON CALIBRATION OF
NEUTRON MEASURING DEVICES
Technical Reports Series No. 285

The majority of the existing Secondary Standard Dosimetry
Laboratories (SSDLs) were established primarily to work with X
rays and gamma rays. Neutron sources are, however, increas-
ingly being applied in industrial processes, research, nuclear
power development, and radiation biology and medicine. This
publication deals primarily with methods of applying radioactive
neutron sources for calibration of instrumentation and gives an
indication of the space, manpower and facilities needed to fulfil
the minimum requirements of a calibration laboratory for neutron
work. Its intention is to serve as a guide for centres about to start
on neutron dosimetry standardization and calibration.

Contents: 1. Introduction; 2. Concepts of dosimetry and calibra-
tion; 3. Types of calibration and test measurement; 4. Sources,
equipment and facilities; 5. Procedures and methods;
6. Calibration of beam dosimeters; 7. Reports and records;
Appendix I: Basic quantities and units; Appendix II: Glossary;

Apendix III: Neutron sources; Appendix IV: Fluence to dose
equivalent conversion functions; Appendix V: List of symbols;
References.

STI/DOC/10/285 (76 pp., 8 figures; 1988)
ISBN 92-0-115088-1
Price: 250 Austrian Schillings

(INTERNATIONAL BASIC SAFETY STANDARDS *NEW
FOR PROTECTION AGAINST IONIZING
RADIATION AND FOR THE SAFETY OF
RADIATION SOURCES: A Safety Standard
Safety Series No. 115

Jointly sponsored by FAO, IAEA, ILO, OECD/NEA, PAHO and
WHO

These Standards are based on the latest assessments of the bio-
logical effects of irradiation made by the United Nations Scientific
Committee on the Effects of Atomic Radiation, and on the rec-
ommendations of the International Commission on Radiological
Protection and the International Nuclear Safety Advisory Group.
The Standards represent an international consensus on qualita-
tive and quantitative requirements for protection and safety for:
planned practices such as nuclear power generation and the use
of radiation and radioactive materials in medicine and industry;
intervention in existing situations such as chronic exposure to nat-
ural sources of radiation or exposure following an accident; con-
trol of radiation sources, including notification and authorization,
and criteria for exemption. Consensus guidance is also given on:
occupational radiaton protection; protection of patients in radio-
graphy, fluoroscopy, computer tomography, mammography and
nuclear medicine; protection of members of the public from expo-
sure to radioactive materials released to the environment; pre-
vention of incidents giving rise to potential exposures; and inter-
vention in a radiological emergency.

Contents: Preamble: Principles and fundamental objectives;
Principal requirements: 1. General requirements; 2. Require-
ments for practices; 3. Requirements for intervention.
Appendices: Detailed requirements: Occupational exposure;
Medical exposure; Public exposure; Potential exposure: Safety
of sources; Emergency exposure situations; Chronic exposure
situations; Schedules: Exemptions; Dose limits; Guidance levels
of dose, dose rate and activity for medical exposure; Dose lev-
els at which intervention is expected to be undertaken under any
circumstances; Guidelines for intervention levels and action lev-
els in emergency exposure situations; Guidelines for action lev-
els in chronic exposure situations; Glossary; Index.

Arabic, Chinese, French, Russian and Spanish editions in
preparation.

STI/PUB/996 (353 pp.; 1996)
E ISBN 92-0-104295-7
Price: 1080 Austrian Schillings
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INTERVENTION CRITERIA IN A NUCLEAR OR
RADIATION EMERGENCY
Safety Series No. 109

This safety guide represents an international consensus and
understanding on principles for intervention and numerical val-
ues for generic intervention levels. It became clear during the
Chernobyl Project that there was a need for clarification of the
international guidance on intervention and, moreover, for a sim-
ple set of internally consistent intervention levels having some
generic application internationally. The recommendations in this
publication are the basis for the standards and numerical guid-
ance related to intervention contained in the International Basic
Safety Standards for Protection against Ionizing Radiation and
for the Safety of Radiation Sources (jointly sponsored by FAO,
IAEA, ILO, OECD/NEA, PAHO and WHO).

Contents: 1. Introduction; Part I: Background and principles;
Part II: Application to members of the public; Part III: Application
to workers; Annex I: Technical analysis to assist in the selection
of generic intervention levels; Annex II: Application of generic
intervention levels; Annex III: Risk perspectives.

French, Russian and Spanish editions in preparation.

STI/PUB/900 (117 pp., 16 figures; 1994)
E ISBN 92-0-103094-0
Price: 400 Austrian Schillings

MANUAL ON SAFETY ASPECTS OF THE DESIGN AND
EQUIPMENT OF HOT LABORATORIES — 1981 Edition
Safety Series No. 30

This manual aims at helping those persons who plan to design
and construct a new hot laboratory or to modify an existing one.
It covers basic ideas and different approaches in the design of
laboratory buildings, hot cells, shielded and glove boxes, fume
cupboards, and handling and viewing equipment. Materials
transfer systems and main services are also discussed.

Contents: Introduction; Purpose of the manual; Scope of the
manual; Planning and design of hot laboratories; Types of con-
tainment; Viewing, lighting and handling systems; Transfer and
transport systems; Ventilation and air cleaning systems; Radio-
active waste disposal systems; Criticality control; Fire protection;
Radiological protection; Standardization and automation;
Control instrumentation; Administrative controls.

STI/PUB/582 (130 pp., 97 figures; 1981)
ISBN 92-0-623081-6
Price: 310 Austrian Schillings

MEASUREMENT OF RADIONUCLIDES IN
FOOD AND THE ENVIRONMENT: A Guidebook
Technical Reports Series No. 295

This guidebook describes the facilities, equipment and analytical

methods required to determine the concentrations of various
radionuclides in environmental materials and foodstuffs.

Contents: 1. Introduction; 2. Pathways and samples of interest
3. Radionuclides of interest; 4. Requirements for laboratories,
equipment and personnel; 5. Collection and preparation of sam-
ples; 6. Analytical methods; 7. Analytical quality control;
References: Sections 1-7; Bibliography: Sections 1-7; Annex I:
Method for determining gamma emitters; Annex II: Methods for
radiochemical analysis of strontium; Annex III: Method for radio-
chemical analysis of tritium; Annex IV: Methods for radiochemi-
cal analysis of plutonium, americium and curium; Annex V: Units,
prefixes and symbols; Annex VI: Nuclear accident scenarios;
Annex VII. Radionuclide data; Annex VIII: Grass sample collec-
tion; Annex IX: Gamma spectrometric systems; Annex X:
Potential suppliers of calibration sources and reference
materials.

STI/DOC/10/295 (169 pp., 15 figures; 1989)
ISBN 92-0-125189-0
Price: 480 Austrian Schillings

MEDICAL HANDLING OF
ACCIDENTALLY EXPOSED INDIVIDUALS
Safety Series No. 88

This manual is the first of three Safety Series publications deal-
ing with assessment and treatment of over-exposures which will
constitute an articulated system of documents covering all as-
pects of diagnosis, prognosis and treatment. It establishes a set
of general criteria and recommendations to aid specialists
involved in the medical handling of overexposed persons.

Contents: 1. Introduction; 2. Accidental external exposure;
3. Procedures to follow in the event of an external overexposure;
4. Radioactive contamination; 5. Organization, planning and
training; 6. Medical advice following accidental occupational
exposures; Appendix 1: Internationally available radiation assis-
tance programmes; Appendix 2: Centres for treatment of acci-
dentally exposed individuals and for training; Appendix 3:
Specimen of accident report form; Appendix 4: Early clinical
symptoms associated with partial body exposure; Appendix 5:
Definitions.

STI/PUB/771 (97 pp., 7 figures; 1988)
ISBN 92-0-123788-X
Price: 310 Austrian Schillings

METHODS FOR REDUCING OCCUPATIONAL
EXPOSURES DURING THE DECOMMISSIONING OF
NUCLEAR FACILITIES
Technical Reports Series No. 278

This is a review of methods for reducing occupational exposures
during the decommissioning of nuclear facilities. The report
focuses on water cooled nuclear power plants but, in addition,
other major nuclear facilities are briefly discussed in this regard.
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Contents: 1. Introduction; 2. Scope; 3. Basic considerations;
4. Methods for reducing occupational exposures; 5. Health
physics programme; 6. Optimization of exposure reduction tech-
niques; 7. Effects on waste management; 8. Relevant experi-
ence; 9. Application to other facilities; 10. Summary.

STI/DOC/10/278 (42 pp.; 1987)
ISBN 92-0-125387-7
Price: 160 Austrian Schillings

NEUTRON MONITORING FOR
RADIOLOGICAL PROTECTION
Technical Reports Series No. 252

The assessment of the dose equivalent to organs of the body
resulting from the exposure to neutrons is one of the important
problems of radiation protection. The practical measurement of
neutrons presents special difficulties, giving rise to problems in
the development of techniques of neutron monitoring, the design
of monitoring instruments and the assessment of organ dose
equivalents resulting from exposure to neutrons alone or to
mixed radiation fields. The main sources of neutrons are sealed
radionuclide sources, nuclear reactors and particle accelerators.
Neutrons are encountered in the enrichment of fissile materials
and in the processing of spent fuels. Neutron sources are also
widely used in medicine and industry. Neutron monitoring is
therefore a subject of increasing general interest.

Contents: Introduction; Neutron dosimetry; Sources of neutrons;
Dynamic methods of neutron detection; Field instruments;
Passive methods of neutron detection; Personnel dosimeters;
Design of operational systems; Examples of existing stray neu-
tron fields and neutron dosimetry systems; Calibration and inter-
pretation.

STI/DOC/10/252 (222 pp., 91 figures; 1985)
ISBN 92-0-125485-7
Price: 600 Austrian Schillings

OCCUPATIONAL RADIATION EXPOSURE IN
NUCLEAR FUEL CYCLE FACILITIES
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Los Angeles, California, 18-22 June 1979. The use of nuclear
energy for peaceful purposes requires a concurrent effort to pro-
tect workers from radiation exposure. The requirement to keep
occupational exposures 'as low as reasonably achievable'
(ALARA) calls for improved radiation protection programmes. It
was shown that good progress had been made in reducing occu-
pational radiation exposure throughout the nuclear fuel cycle.

Contents: Introductory paper; Occupational exposure experi-
ence in Member States; Occupational exposure in research and
development facilities; Occupational exposure in nuclear power
plants; Occupational exposure in nuclear fuel reprocessing facil-

ities; Occupational exposure in waste management activities;
Techniques to reduce occupational exposure.

STI/PUB/527 (640 pp., 180 figures; 1980)
ISBN 92-0-020080-X
Price: 1200 Austrian Schillings

OPERATIONAL RADIATION PROTECTION:
A GUIDE TO OPTIMIZATION
Safety Series No. 101

The purpose of this publication is to provide practical guidance
on the application of the dose limitation system contained in the
Basic Safety Standards for Radiation Protection, Safety Series
No. 9, to operational situations both in large nuclear installations
and in much smaller facilities, with special reference to the prin-
ciples of optimization. It supersedes Safety Series No. 13.

Contents: 1. Introduction; 2. Dose limitation system;
3. Optimization and its practical application to operational radia-
tion protection; 4. Major elements of an effective operational
radiation protection programme; Annex I: Review of selected
parts of the Basic Safety Standards with special reference to
operational radiation protection; Annex II: Optimization of radia-
tion protection; Annex III: Techniques for the systematic
appraisal of operational radiation protection programmes.

STI/PUB/806 (55 pp., 8 figures; 1990)
ISBN 92-0-123090-7
Price: 240 Austrian Schillings

OPTIMIZATION OF RADIATION PROTECTION
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 10-14 March 1986. The purpose of the symposium was
to discuss whether the optimization principle was being suc-
cessfully applied in practical radiation protection, to illustrate the
methodologies developed and to appraise the role of optimiza-
tion in radiation protection by identifying its potential and its
limitations.

Contents: The role of radiation protection; Application of the
principle of radiation protection; Methods and techniques in the
optimization of radiation protection; Closing session.

STI/PUB/716 (606 pp., 92 figures; 1986)
ISBN 92-0-020386-8
Price: 1490 Austrian Schillings

PRINCIPLES FOR LIMITING RELEASES OF RADIOACTIVE
EFFLUENTS INTO THE ENVIRONMENT: A Safety Guide
Safety Series No. 77

This publication is a complete revision of Safety Series No. 45,
Principles for Establishing Limits for the Release of Radioactive
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Materials into the Environment (1978), and its Annex (1982). It is
concerned with the subject of limiting releases of radioactive
effluents during normal, controlled operations of nuclear instal-
lations. It does not deal with releases during accidents where it
is only possible to limit exposures by intervention. In practice, a
choice must be made between releasing radioactive materials
directly from an installation, storing them, treating and disposing
of them by some means, or a combination of these methods.

Contents: Concepts and quantities; Assessment of individual
dose; Assessment of collective dose; Setting release limits;
References; Explanation of terms.

STI/PUB/728 (32 pp., 3 figures; 1986)
E ISBN 92-0-123486-4
C ISBN 92-O-523690-X
F ISBN 92-0-223587-2
R ISBN 92-0-^23089-4
S ISBN 92-0-323387-3
Price: 150 Austrian Schillings

PRINCIPLES FOR THE EXEMPTION OF
RADIATION SOURCES AND PRACTICES
FROM REGULATORY CONTROL
Safety Series No. 89

The need for a consistent international approach to exclusion
and exemption of radiation sources and practices from regu-
latory control has become increasingly evident, especially for
sources which may be transported from one country to another,
such as consumer products containing very small amounts of
radioactive material. This safety guide represents a first inter-
national consensus on the subject of exemption principles. It
recommends a procedure which might be followed in imple-
menting the IAEA/NEA(OECD)/ILO/WHO Basic Safety
Standards for Radiation Protection.

Contents: 1. Introduction; 2. Basic concepts; 3. Definitions of
practice and source; 4. Principles for exemption; 5. Application of
the principles for exemption to a single practice; 6. Preparation
and administration of exemptions; Annex: Examples of defini-
tions of some practices and sources.

STI/PUB/817 (23 pp.; 1988)
E ISBN 92-0-123888-6
F ISBN 92-0-223689-5
R ISBN 92-0-423889-5
S ISBN 92-0-323689-9
Price: 130 Austrian Schillings

PROVISION OF OPERATIONAL RADIATION PROTECTION
SERVICES AT NUCLEAR POWER PLANTS
Safety Series No. 103

This publication gives guidance on the radiation protection ser-
vices that are needed during the operation of a nuclear power
plant to achieve acceptable performance in radiation safety and

on the optimization process that must be applied to these ser-
vices to comply with the ALARA principle. It presents a broad
overview of environmental monitoring, radioactive waste man-
agement, emergency planning, the transportation of radio-
active material and the analytical services associated with the
assessment of interval and external radiation doses

Contents: 1. Introduction; 2. A review of the system of dose lim-
itation for radiation protection; 3. Development of a general oper-
ational radiation protection programme; 4. Organization and
management; 5. Personnel selection and training; 6. Occu-
pational radiation control; 7. Public radiation control; 8. Review of
major factors affecting the optimization of operational radiation
protection in a nuclear power plant; Annex I: Practical seven
stage framework for the optimization of a complete operational
programme; Annex II: Example of a policy statement for radia-
tion protection.

STI/PUB/808 (60 pp., 2 figures; 1990)
ISBN 92-0-123490-2
Price: 220 Austrian Schillings

RADIATION AND SOCIETY:
COMPREHENDING RADIATION RISK
Proceedings Series

Proceedings of an international conference, Paris, 24-28
October 1994. Upon a request by the IAEA, the Swedish Risk
Academy commissioned a set of background papers on issues
relating to the comprehension of radiation risk to serve as a sci-
entific input for the conference. The papers cover topics of
importance for risk assessment and for comprehending and
communicating on radiation risk.

Contents: (Vol. 1) 1. Introduction; 2. Comprehending radiation
risks; 3. The concept of probability; 4. Risk perception;
5. Interpreting epidemiological results; 6. Problems in radiation
risk assessment; 7. Cause structure of global mortality; 8.
Radiation levels; 9. Problems in risk comparisons; 10. Risk com-
munication; 11. Risk and ethics.

Volumes 2 and 3 in preparation.

STI/PUB/959 (Vol. 1:196 pp., 7 figures; 1994)
1: ISBN 92-O-102194-1
Price: Vol. 1:640 Austrian Schillings

RADIATION MONITORING IN THE MINING
AND MILLING OF RADIOACTIVE ORES
Safety Series No. 95
(See under Uranium Mining and Milling, p. 45)

RADIATION PROTECTION DURING OPERATION OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O5
(See under Nuclear Power Plants, NUSS programme, p. 67)
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RADIATION PROTECTION GLOSSARY -
GLOSSAIRE DE RADIOPROTECTION -
GLOSARIO DE PROTECCION RADIOLOGICA -
rnocAPMiii no PAAMALJMOHHOM EE3oriACHOCTM
(A Four Language Publication): A Safety Guide
Safety Series No. 76

This glossary is intended to be used as a terminology standard
for IAEA documentation on radiation protection. It is hoped that
its use will facilitate a common international understanding of
radiation protection concepts. The book comprises four sections:
English, French, Spanish and Russian. Each of these provides
definitions of terms in the other three languages.

Contents: Radiation protection glossary (in English, French,
Spanish and Russian); Introduction; List of abbreviations;
Glossary; Bibliography.

STI/PUB/726 (166 pp.; 1986)
ISBN 92-0-023086-5
Price: 480 Austrian Schillings

RADIATION PROTECTION IN NUCLEAR ENERGY
Proceedings Series

Proceedings of a conference, Sydney, Australia, 18-22 April
1988. The purpose of the conference was to exchange views on
the principles of radiation protection, to highlight issues of cur-
rent importance, to examine the problems encountered in apply-
ing the principles of radiation protection and, where possible, to
identify generic solutions. The important topics covered were the
interface between nuclear safety and radiation protection, prac-
tices exempted from regulatory control, a review of the dosime-
try of the Hiroshima and Nagasaki survivors, derived interven-
tion levels and the experience gained from the Chernobyl and
Goiania accidents. An additional feature of the conference was
the inclusion of two key discussion sessions on the linear
dose-response relationship and on education and training in
radiation protection.

Contents: (Vol. 1) Opening session; Nuclear safety and radiation
protection; Evolution of radiation protection principles;
Regulation of radiation protection; Optimization and decision
aiding; The dose-response relationship: Implications for nuclear
energy; Panel 1. The dose-response relationship in practice:
Problems and solutions; (Vol. 2) Occupational radiation protec-
tion; Limitation of radioactive releases; Safe disposal of radioac-
tive wastes; Radiological impact of nuclear facilities; Accident
response planning; Accident experiences; Panel 2. Radiation
protection education and training; Summary of the Conference
and closing remarks.

STI/PUB/783 (Vol. 1: 494 pp., 72 figures; Vol. 2: 522 pp.,
68 figures; 1988)
1: ISBN 92-0-020388-4
2: ISBN 92-0-020488-0
Price: Vol. 1: 1200 Austrian Schillings

Vol. 2: 1300 Austrian Schillings

RADIATION PROTECTION INFRASTRUCTURE
Proceedings Series

Proceedings of a symposium, Munich, 7-11 May 1990. The
expanding application of ionizing radiation in medicine, industry
and research calls for vigorous promotion of effective radiation
protection efforts, not only to prevent any unsafe practices but
also to assess correctly and provide authoritative information on
the safety of adopted practices. The purpose of the symposium
was to review experience gained in Member States with existing
infrastructures for ensuring radiation safety and to discuss how
safety standards could most effectively be applied in the nation-
al context.

Contents: Regulation and licensing; National infrastructures;
Education and training; Personnel dosimetry services; Control
programmes; Services and special issues; International activi-
ties; Panel: The role of the IAEA in strengthening radiation pro-
tection infrastructures.

STI/PUB/840 (512 pp., 48 figures; 1990)
ISBN 92-0-020390-6
Price: 1360 Austrian Schillings

RADIATION PROTECTION OF WORKERS IN THE MINING
AND MILLING OF RADIOACTIVE ORES — 1983 Edition
Safety Series No. 26
(See under Uranium Mining and Milling, p. 45)

RADIOLOGICAL SAFETY ASPECTS OF THE OPERATION
OF ELECTRON LINEAR ACCELERATORS
Technical Reports Series No. 188

Electron linear accelerators are being used throughout the world
in increasing numbers in a variety of important applications.
Foremost among these is their role in the treatment of cancer.
Commercial uses include non-destructive testing by radiogra-
phy, food preservation, product sterilization and radiation pro-
cessing of materials such as plastics and adhesives. Scientific
applications include investigations in radiation biology, radiation
chemistry, nuclear and elementary particle physics and radiation
research. This manual provides authoritative guidance in radia-
tion protection for this important category of radiation sources.

Contents: Introduction; Uses and characteristics of electron
linear accelerators; Radiation at electron linear accelerator
installations; Radiation shielding; Typical installations; Radiation
monitoring and interpretation of measurements; Requirements
for an effective safety programme; General bibliography;
Appendices.

STI/DOC/10/188 (327 pp., 75 figures; 1979)
ISBN 92-0-125179-3
Price: 680 Austrian Schillings
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RADIOLOGICAL SAFETY ASPECTS OF THE
OPERATION OF PROTON ACCELERATORS
Technical Reports Series No. 283

This report serves as a guide for the planning and implementa-
tion of radiation protection programmes for all types of positive
ion accelerators. The basic types of accelerators are briefly
described, followed by a detailed description of several installa-
tions covering the energy range from 10 MeV to 500 GeV.
Special emphasis is given to the production of ionizing radiation
and its transmission through shielding, computer techniques for
shield design, radiation measurement and interpretation, and
the radiological impact of accelerators on the environment.
Extensive references are given so the book can serve as a
source to the published literature.

Contents: Introduction; Characteristics of positive ion accelera-
tors; Radiation environment of positive ion accelerators;
Radiation measurements at accelerators; Radiation shielding;
Accelerator radiation safety programme; Radiological environ-
mental impact of accelerators; Sources of information and biblio-
graphy on accelerator radiation protection.

STI/DOC/10/283 (473 pp., 134 figures; 1988)
ISBN 92-0-125188-2
Price: 1210 Austrian Schillings

RADIOLOGICAL SURVEILLANCE OF AIRBORNE
CONTAMINANTS IN THE WORKING ENVIRONMENT
Safety Series No. 49

The book describes the airborne radioactive contaminations
which are generally potential sources of internal contamination.
It is intended for adequate protection of the workers in nuclear
installations, who may be faced by incidental or accidental
releases of airborne radioactive contamination in the working
areas. The publication discusses instruments and representative
sampling and measurement techniques.

Contents: Introduction; Scope and objectives; Sources and types
of airborne contaminants; Sampling techniques and instruments;
Measurement techniques and instruments; Interpretation of
measurements; References to the main text; Appendix:
Examples of air monitoring programmes; Glossary of terms.

STI/PUB/484 (138 pp., 25 figures; 1979)
ISBN 92-0-623279-7
Price: 320 Austrian Schillings

services in various operational situations. It is important that reg-
ulatory authorities exercise adequate control of radiation
sources within their area of jurisdiction, that sources are used in
a safe manner and stored in a safe and secure location and that
sources which have exceeded their useful life are appropriately
disposed of so that unplanned exposures to workers, patients
and members of the public do not occur.

Contents: 1. Introduction; 2. Overview of uses of ionizing
radiation sources; 3. Background; 4. Development of a general
operational radiation protection programme; 5. Elements of a
regulatory programme for assuring safe use of radionuclides;
Annex I: Uses of radionuclides in industry, medicine, research
and teaching; Annex II: Operational radiation protection pro-
grammes applicable to large industrial radiation units; Annex III:
Operational radiation protection programmes applicable to the
diagnostic use of radionuclides in a nuclear medicine depart-
ment in a large hospital; Annex IV: Operational radiation protec-
tion programmes applicable to uses of small industrial gauges.

STI/PUB/807 (98 + 16 pp., 32 figures; 1990)
ISBN 92-0-123390-6
Price: 380 Austrian Schillings

SAFE HANDLING OF TRITIUM
Technical Reports Series No. 324

This publication contains information on the dosimetry and mon-
itoring of tritium, the use of protective clothing for work with tri-
tium, safe practices in tritium handling laboratories and details of
tritium compatible materials. The information has been compiled
from experience in the various applications of tritium and should
represent valuable source material to all users of tritium, includ-
ing those involved in fusion R&D.

Contents: 1. Introduction; 2. Radiological hazards and dosi-
metry; 3. Tritium monitoring; 4. Personal protective clothing;
5. Properties and compatibility of materials for safe practice in
tritium containing systems; 6. Management of tritiated wastes;
7. Safe handling of tritium in laboratories; Annex I: Gaseous tri-
tium light source manufacturing; Annex II: Commercial radio-
chemical manufacturing; Annex III: Safe handling of tritium in low
and medium level university and medical facilities; Annex IV:
Tritium safe handling in heavy water reactors.

STI/DOC/10/324 (130 pp., 37 figures; 1991)
ISBN 92-0-125391-5
Price: 420 Austrian Schillings

RECOMMENDATIONS FOR THE SAFE USE AND
REGULATION OF RADIATION SOURCES IN INDUSTRY,
MEDICINE, RESEARCH AND TEACHING
Safety Series No. 102

This Safety Series complements Safety Series No. 101,
Operational Radiation Protection: A Guide to Optimization, by
giving specific guidance on the provision of radiation protection

THE APPLICATION OF THE PRINCIPLES FOR LIMITING
RELEASES OF RADIOACTIVE EFFLUENTS IN THE CASE
OF THE MINING AND MILLING OF RADIOACTIVE ORES
Safety Series No. 90

This publication provides general guidance on the application of
Safety Series No. 77 (1986), Principles for Limiting Releases of
Radioactive Effluents into the Environment, to the setting of lim-
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its for the release of radioactive substances during normal oper-
ation of the mining and milling of radioactive ores, as well as
general guidance on assessing the resulting individual and col-
lective doses.

Contents: 1. Introduction; 2. Basic concepts; 3. Sources of
radionuclide releases from uranium mining and milling faci-
lities; 4. Methodology for calculating doses to individuals result-
ing from releases; 5. Optimization of release control;
6. Guidance for application; Appendix.

STI/PUB/779 (78 pp., 7 figures; 1989)
ISBN 92-0-123089-3
Price: 260 Austrian Schillings

THE DOSE LIMITATION SYSTEM IN THE NUCLEAR
FUEL CYCLE AND IN RADIATION PROTECTION
Proceedings Series

Proceedings of a symposium sponsored by the IAEA, WHO,
OECD/NEA and ICRP, Madrid, 19-23 October 1981. It focused
on information and experience from applying the recommenda-
tions in the various fields where ionizing radiation is used and on
the presentation of illustrative situations actually encountered.
The topics covered concluded the application of the dose limita-
tion system for radiation protection to: the design of nuclear facil-
ities; radioactive waste management practices; the monitoring of
the exposure of individuals and populations; emergency plan-
ning and recovery operations; practices other than the nuclear
fuel cycle. Regulatory aspects were also discussed. The largest
session, however, was given over to operational experience in
applying the dose limitation system.

Contents: Application of the dose limitation system to the design
of nuclear facilities; Operational experience in applying the dose
limitation system; Application of the dose limitation system to
radioactive waste management; Aspects of monitoring in the
application of the dose limitation system; Dose limitation in
emergency planning and recovery operations; Dose limitation in
practices other than the nuclear fuel cycle; Implementation of the
new ICRP recommendations in the regulatory system; Poster
presentations; Summary of the Symposium.

STI/PUB/599 (675 pp., 119 figures; 1982)
ISBN 92-0-020182-2
Price: 1320 Austrian Schillings

THE INTERNATIONAL CHERNOBYL PROJECT
Assessment of Radiological Consequences and
Evaluation of Protective Measures:
Reports by an International Advisory Committee

The International Chernobyl Project was launched in 1990 at the
request of the Government of the USSR to assess the
environmental and health situation in the areas of the Soviet
Union contaminated by the Chernobyl accident and to evaluate
the measures taken by the authorities to safeguard the health of

the population still living in these areas. Some 200 scientists
from 25 countries and 7 international and regional organizations
participated in this Project. An International Advisory Committee
was set up to oversee the Project and approve its conclusions
and recommendations. Almost 50 missions to the USSR were
carried out in order to obtain the best available information and
to make an independent assessment of the situation.

The results of the International Chernobyl Project are presented
in two main documents: The full Technical Report, which con-
tains, in addition to the conclusions and recommendations of the
Project, all the relevant methodologies and the data upon which
they are based, and the Overview, which gives a summary of the
methodologies presented in the Technical Report together with
the conclusions and recommendations. While the Technical
Report is intended for the scientific community, the Overview is
intended for decision makers, concerned groups and the
informed public. Three maps showing the distribution of surface
ground contamination by plutonium, strontium and caesium
released by the Chernobyl accident and deposited in the
Byelorussian SSR, the Russian SFSR and the Ukraine are
attached to the Overview. A third document, containing the pro-
ceedings of an International Conference which took place in
Vienna in May 1991, presents the Project results to the scientific
community and to the media. The Proceedings should be read
in conjunction with either the Overview or the Technical Report.

THE INTERNATIONAL CHERNOBYL PROJECT:
An Overview

Contents: Chapter 1: The International Chernobyl Project;
Chapter 2: Environmental contamination; Chapter 3: Radiation
exposure of the population; Chapter 4: Health impact; Chapter 5:
Protective measures; Appendix: Historical portrayal; Epilogue;
International Advisory Committee.

STI/PUB/884 (57 pp., 23 figures, 3 surface contamination maps,
21 x 24 cm; 1991)
E ISBN 92-0-129091-8
R ISBN 92-0-429091-9
Price: 280 Austrian Schillings

THE INTERNATIONAL CHERNOBYL PROJECT:
Proceedings of an International Conference
held in Vienna, 21-24 May 1991, for presentation and
discussion of the Technical Report.

Contents: Programme of the Conference; Director General's
opening address; Chairman's opening address; Introductory
address by the Head of the USSR delegation; M. Rosen: The
International Chernobyl Project; P. Waight: WHO'S International
Programme on the Health Effects of the Chernobyl Accident
(IPHECA); Session 2: Environmental contamination; Session 3:
Radiation exposure of the population; Sessions 4 and 5: Health
impact; Session 6: Protective measures; Section 7: Management
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of contaminated agricultural areas; Panel discussion: The
lessons learned; The Director General's closing remarks;
Chairman's closing remarks.

STI/PUB/894 (93 pp., 21 x 29.7 cm; 1991)
ISBN 92-0-129391-7
Price: 280 Austrian Schillings

THE INTERNATIONAL CHERNOBYL PROJECT:
Technical Report

Contents: Part A. Introduction; Part B. Broadening understanding;
Part C. Historical portrayal; Part D. Environmental contamina-
tion; Part E. Radiation exposure of the population; Part F. Health
impact; Part G. Protective measures; Part H. Conclusions and
recommendations; Annex I: t37Cs and ̂ Sr contamination levels;
Annex II: Questions put to experts.

STI/PUB/885 (640 pp., 238 figures, 21 x 29.7 cm; 1991)
E ISBN 92-0-129191-4
R ISBN 92-0-400192-5
Price: 1800 Austrian Schillings

THE RADIOLOGICAL ACCIDENT IN GOIANIA
(See under Accident Response, p. 100)

THE RADIOLOGICAL ACCIDENT IN SAN SALVADOR
(See under Accident Response, p. 100)

THE RADIOLOGICAL ACCIDENT IN SOREQ
(See under Accident Response, p. 101)

Accident Response

ACCIDENT MANAGEMENT PROGRAMMES IN
NUCLEAR POWER PLANTS: A Guidebook
Technical Reports Series No. 368

This guidebook provides a systematic, structured approach to
the development and implementation of plant specific accident
management programmes. It describes the major elements of
accident management and their relationships, presents possible
methods and techniques to solve specific problems and gives
practical examples. Its main emphasis is on generic accident
management guidelines, including evaluation of vulnerabilities,
accident management strategies, symptom oriented emergency
operating procedures, system utilization, training and
organization.

Contents: 1. Introduction; 2. Basic principles of accident man-
agement; 3. Framework for the development and implementation
of an accident management programme; 4. Summary and con-

clusions; References; Annex I: Accident management directing
principles; Annex II: Example of a guideline for the development
of an accident management programme; Annex III: Example of
application of the development of an accident management pro-
gramme to a severe accident; Annex IV: Assessment of vulner-
abilities; Annex V: Accident management procedures and
guidance.

STI/DOC/010/368 (127 pp., 15 figures; 1994)
ISBN 92-0-101694-8
Price: 440 Austrian Schillings

CLEANUP OF LARGE AREAS CONTAMINATED
AS A RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 300

Experience at Chernobyl showed that the main long term radio-
logical consequence to the population will probably be external
exposure from radioactive fallout deposited on the ground. The
present text provides an overview of the methodology and tech-
nology available for cleaning up large areas and gives prelimi-
nary guidance on the planning, implementation and manage-
ment of such cleanups.

Contents: 1. Introduction; 2. Purposes of the report; 3. Scope;
4. Planning the cleanup; 5. Managing the cleanup;
6. Characterizing the affected area; 7. Deposition of contamina-
tion on surfaces; 8. Characterizing the contamination;
9. Stabilization of contamination; 10. Decontamination tech-
niques and equipment; 11. Interdiction of an area;
12. Application of cleanup technology to situations involving high
radiation fields; 13. Loading and transporting large volumes of
wastes; 14. Disposal of large volumes of wastes; 15. Radiation
protection and safety; 16. Conclusions and recommendations;
Annex A: The cleanup after the accident at the Chernobyl
nuclear power plant.

STI/DOC/10/300 (135 pp., 31 figures; 1989)
ISBN 92-0-125289-7
Price: 400 Austrian Schillings

DERIVED INTERVENTION LEVELS FOR APPLICATION
IN CONTROLLING RADIATION DOSES TO THE PUBLIC
IN THE EVENT OF A NUCLEAR ACCIDENT OR
RADIOLOGICAL EMERGENCY:
PRINCIPLES, PROCEDURES AND DATA
Safety Series No. 81
(See under Radiation Protection, p. 89)

DISPOSAL OF WASTE FROM THE CLEANUP
OF LARGE AREAS CONTAMINATED AS A
RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 330

The problem of ground contamination in the case of a severe
nuclear accident is one of special concern. This report gives
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guidance on planning and management of safe transportation
and disposal of large volumes of contaminated materials, with
the objective of minimizing the consequences of such an acci-
dent. It is closely linked to Technical Reports Series No. 300,
Cleanup of Large Areas Contaminated as a Result of a Nuclear
Accident (1989), and No. 327, Planning for Cleanup of Large
Areas Contaminated as a Result of a Nuclear Accident (1991).

Contents: 1. Introduction; 2. Purpose; 3. Scope; 4. Waste char-
acteristics and quantities; 5. Treatment of wastes; 6. Scenarios
for the transportation and disposal of wastes; 7. Loading and
transportation of large volumes of waste; 8. Disposal of large vol-
umes of waste; 9. Disposal of facility operation, closure and sur-
veillance; 10. Review of operational experience; 11. Radiation
protection and safety plan; 12. Conclusions; Appendix A:
Radiological criteria required to implement the cleanup of large
areas after an accident at a nuclear facility; Appendix B: A gen-
eric method for estimating costs of waste loading, transportation
and disposal; Appendix C: Experience in Canada with the trans-
portation and long term management of radioactively contaminat-
ed soils; Appendix D: Experience in the USA with the transporta-
tion and disposal of radium contaminated waste; Appendix E:
Transportation and disposal of large volumes of contaminated
material arising from cleanup after the Chernobyl accident.

STI/DOC/10/330 (69 pp., 18 figures; 1992)
ISBN 92-0-100792-2
Price: 280 Austrian Schillings

STI/PUB/804 (92 pp., 9 figures; 1989)
ISBN 92-0-123189-X
Price: 300 Austrian Schillings

EMERGENCY PLANNING AND PREPAREDNESS FOR
NUCLEAR FACILITIES
Proceedings Series

Proceedings of a symposium organized in co-operation with
ENEA-DISP, Rome, 4-8 November 1985. The purpose was to
review advances made in the area of emergency planning and
preparedness in support of nuclear facilities and to consider
future developments. The largest number of papers and posters
presented were in the 'accident assessment' category, revealing
a great deal of international interest in this important aspect of
emergency planning and preparedness. Many of these accident
assessment papers and posters herald the advent and develop-
ment of computerized accident assessment systems and
methodologies which have evolved and largely supplanted man-
ual methods since the accident at the Three Mile Island Nuclear
Power Station in the USA.

Contents: Emergency planning; Accident assessment; Protective
measures and recovery operations; Emergency preparedness.

STI/PUB/701 (581 pp., 106 figures; 1986)
ISBN 92-0-020186-5
Price: 1440 Austrian Schillings

EMERGENCY PLANNING AND PREPAREDNESS FOR
ACCIDENTS INVOLVING RADIOACTIVE
MATERIALS USED IN MEDICINE, INDUSTRY,
RESEARCH AND TEACHING
Safety Series No. 91

The widespread use of radiation sources in medicine, agriculture,
industry, research and teaching, in spite of all the precautions
taken, may cause accidents which result in injury or death of
persons and damage to property. All practical steps to prevent
such accidents must be taken and emergency actions be
planned in advance in order to limit injuries and damage.
Emergency plans should be sufficiently broad to cover unfore-
seen or very improbable accidents as well as those that are con-
sidered more likely. Such plans should be established by the
users of radioactive materials as well as by local emergency
agencies and national competent authorities.

Contents: Introduction; Accident analysis and action levels;
Protective measures; Planning for an emergency response;
Procedures for implementation; Medical aspects; Public infor-
mation; Training and exercises; Maintaining and updating the
emergency plans; Appendix I: Examples of accidents involving
radioactive materials; Appendix II: Sample radiography contin-
gency plan; Appendix III: A mobile intervention unit.

EMERGENCY PREPAREDNESS EXERCISES FOR
NUCLEAR FACILITIES:
PREPARATION, CONDUCT AND EVALUATION
Safety Series No. 73

The purpose of this publication is to provide guidance for
operating organizations and public authorities on planning,
organizing and conducting emergency preparedness exercises,
preparing exercise scenarios and evaluating exercises, and
utilizing their results to improve current emergency plans and
preparedness. It also provides guidance for reviewing emer-
gency plans, procedures, equipment and facilities with a view to
maintaining a satisfactory level of emergency preparedness.

Contents: Introduction; Philosophy of exercises and drills;
Practical aspects of preparing and conducting drills and exercis-
es; Scenario development; Evaluating the exercise; Updating and
improving emergency preparedness; Training aspects; Annex I:
Frequency of drills and exercises; Annex II: Example objectives
and event sequence: Partial exercise; Annex III: Example objec-
tives and event sequence: Partial exercise; Annex IV: Examples
of scenario data messages; Annex V: Example of an evaluator's
check-list; Annex VI: Example of a time/action log; Annex VII:
Example of an evaluator's assessment criteria check sheet;
Annex VIM: Typical timetables for updating information; Annex IX:
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Example of a nuclear power plant emergency training pro-
gramme; Annex X: Example scenarios; Glossary; Bibliography.

STI/PUB/709 (112 pp., 6 figures; 1985)
E ISBN 92-0-623185-5
C ISBN 92-0-523991-7
F ISBN 92-O-223087-O
R ISBN 92-0-423487-3
S ISBN 92-0-323886-7
Price: 330 Austrian Schillings

EMERGENCY RESPONSE PLANNING AND
PREPAREDNESS FOR TRANSPORT ACCIDENTS
INVOLVING RADIOACTIVE MATERIAL
Safety Series No. 87
(See under Transport of Radioactive Material, p. 81)

GUIDELINES FOR AGRICULTURAL
COUNTERMEASURES FOLLOWING AN
ACCIDENTAL RELEASE OF RADIONUCLIDES
Technical Reports Series No. 363

This report is a collation of information and experience gained
from the Chernobyl accident in 1986 concerning the transfer of
radionuclides, especially 137Cs and ̂ Sr, through food chains to
man and the ways to effectively reduce them. Included are
accounts of measures taken in various countries following the
Chernobyl accident, which at the time caused significant
radioactive contamination of the environment over widely sepa-
rated areas, some relatively remote from the site.

Contents: Part I. Introduction; 1. Introduction; 2. General consid-
erations; 3. Developing a strategy for agricultural countermea-
sures; Part II. Agricultural countermeasures: Scientific basis and
practice; 4. Introduction; 5. Preventive measures to be applied
before and during the arrival of radioactive fallout;
6. Countermeasures to be applied in the first few weeks after
deposition; 7. Countermeasures to be applied in the medium
and long term; 8. Losses of radionuclides in food by processing
and culinary preparation; Part III. Organizing for response;
9. Introduction; 10. Emergency preparedness; 11. Response;
12. Public information and information for farmers; Part IV.
Contamination in agriculture from past nuclear accidents;
13. Introduction; 14. Nuclear accident requiring countermea-
sures only in the short term; 15. Nuclear accident requiring
countermeasures in both the short and long term; Glossary.

STI/DOC/010/363 (115 pp., 1 figure; 1994)
ISBN 92-0-100894-5
Price: 400 Austrian Schillings

NTERVENTION CRITERIA IN A
NUCLEAR OR RADIATION EMERGENCY
Safety Series No. 109
(See under Radiation Protection, p. 91)

MEDICAL HANDLING OF
ACCIDENTALLY EXPOSED INDIVIDUALS
Safety Series No. 88
(See under Radiation Protection, p. 91)

ON-SITE HABITABILITY IN THE EVENT OF AN
ACCIDENT AT A NUCLEAR FACILITY
Safety Series No. 98

In this report the term 'habitability' is used to describe a condition
that determines whether or not occupancy by operating or emer-
gency response personnel of a 'vital' area of a nuclear installation
during an accident is possible on a continuous or transient basis.
Improvements and corrective measures in habitability can be
designed into new installations or implemented at existing
facilities. The report provides guidance assessing habitability in
existing installations and at the design stage for new plants and
suggests actions to improve habitability in the event of an acci-
dent.

Contents: 1. Introduction; 2. Key elements of a habitability
assessment methodology; 3. A generic methodology for habit-
ability assessment; 4. Improvement of habitability;
5. Assessment and improvement of habitability after an accident
has occurred; Appendix A: Example of assessing and improving
habitability for a radiological type of accident scenario; Appendix
B: Example of assessing and improving habitability for a non-
radiological type of accident scenario.

STI/PUB/812 (74 pp., 4 (3 colour) figures; 1989)
ISBN 92-0-123889-4
Price: 260 Austrian Schillings

PLANNING FOR CLEANUP OF LARGE
AREAS CONTAMINATED AS A
RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 327

The present report is the second of three IAEA publications
dealing with the cleanup of large areas contaminated as a result
of a nuclear accident. It is mainly a planning and management
document, outlining the broad strategic and tactical approach to
cleanup, the management structure and other key requirements.
The report also shows how the various subplans interface and
interact to ensure that cleanup can be performed safely, effi-
ciently and as quickly as possible under adverse conditions.

Contents: 1. Introduction; 2. Purpose; 3. Scope;
4. Responsibilities for emergency planning and management;
5. Planning and managing the cleanup; 6. Data management;
7. Geographical co-ordinate grid system; 8. Radiological survey
plan; 9. Compliance with release criteria; 10. Logistic support;
11. Quality assurance plan; 12. Training and exercises;
13. Updating the preliminary cleanup plan. 14. Radiation protec-
tion and safety of workers; 15. Summary; Appendix A: Brief
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review of cleanup methodology and technology; Appendix B:
Examples of data management systems which could be applied
to the cleanup of large areas.

STI/DOC/10/327 (56 pp., 8 figures; 1991)
ISBN 92-0-125691-4
Price: 220 Austrian Schillings

PREPAREDNESS OF PUBLIC AUTHORITIES FOR
EMERGENCIES AT NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G6
(See under Nuclear Power Plants, p. 57)

PREPAREDNESS OF THE OPERATING
ORGANIZATION (LICENSEE) FOR
EMERGENCIES AT NUCLEAR POWER
PLANTS: A Safety Guide
Safety Series No. 50-SG-O6
(See under Nuclear Power Plants, NUSS programme, p. 67)

RECOVERY OPERATIONS IN THE EVENT OF A
NUCLEAR ACCIDENT OR RADIOLOGICAL EMERGENCY
Proceedings Series

Proceedings of a symposium, Vienna, 6-10 November 1989. The
purpose was to provide a forum for review of actual experience
gained and lessons learned from recovery techniques and oper-
ations in response to serious accidents at nuclear facilities and
accidents associated with radioactive materials, and also to con-
sider the development of emergency planning and preparedness
resources. A special feature of the symposium programme was
a full session on an accident involving a chemical explosion in a
high level waste tank at a plutonium extraction plant in the
Southern Urals in the USSR in 1957.

Contents: Recovery operations from accidents with radioactive
materials; On-site recovery operations (nuclear facilities); Offsite
recovery operations (nuclear facilities); The accident in the
Southern Urals in 1957; Lessons learned from radiological
accidents.

STI/PUB/826 (657 pp., 123 figures; 1990)
ISBN 92-0-020290-X
Price 1750 Austrian Schillings

THE RADIOLOGICAL ACCIDENT IN GOIANIA

The Government and authorities in Brazil were faced with a trag-
ic accident in Goiania resulting from the misuse of a strongly
radioactive medical teletherapy source not under radiation pro-
tection surveillance. The present report is divided into four parts:

a chronology of destruction of the source, discovery of the acci-
dent and initial response; a description of the human conse-
quences and the dosimetry and treatment of seriously exposed
and contaminated persons; an account of the assessment of the
environmental contamination and the remedial actions taken;
and observations and recommendations. Appendices and
annexes give an assessment of the effectiveness of internation-
al co-operation in the emergency response, and provide further
information on: public communications; radiological survey
equipment; guidelines for the discharge of patients; radiological
protection; chemical decontamination; and the lessons learned.

Contents: Executive summary; Part 1. The accident:
1. Introduction; 2. Background information; 3. Description of the
accident; 4. Initial actions upon discovery of the accident; Part II.
The human consequences: Dealing with the people affected;
5. Medical response; 6. Dosimetry; Part III. The environmental
contamination: Assessment and remedial actions;
7. Introduction and account of actions taken; 8. Environmental
assessments; 9. Decontamination; 10. Waste disposal; Part IV.
Observations and recommendations; Appendices and annexes.

STI/PUB/815 (132 pp., 25 figures + 32 colour photographs; 1988)
E ISBN 92-0-129088-8
F ISBN 92-0-229089-X
R ISBN 92-0-429089-7
S ISBN 92-0-329089-3
Price: 430 Austrian Schillings

THE RADIOLOGICAL ACCIDENT IN SAN SALVADOR

On 5 February 1989, a radiological accident occurred at an
industrial irradiation facility near San Salvador, El Salvador.
Medical products are sterilized at the facility by irradiation by
means of an intensely radioactive cobalt-60 source in a movable
source rack. This source rack became stuck in the irradiation
position. The operator bypassed the irradiator's degraded safety
systems and entered the radiation room with two other workers
to free the source rack manually. The three men were exposed
to high radiation doses and developed the acute radiation syn-
drome. They received initial hospital treatment in San Salvador
and subsequent, more specialized treatment in Mexico City. The
legs and feet of two men were so seriously injured that amputa-
tion was required. The worker who had been most exposed died
six and a half months after the accident from lung damage due
to irradiation complicated by injury sustained during treatment.
The report describes the accident and the response to it and
presents lessons derived for operators and suppliers of irradia-
tors, national authorities, medical staff and international organi-
zations. Detailed information on dosimetric and medical aspects
of the accident is presented in appendices and annexes.

Contents: 1. Introduction; 2. The background in El Salvador;
3. The irradiation facility; 4. The accident; 5. The response to the
accident; 6. Factors contributory to the accident; 7. Generic
lessons learned; Addendum; Photographs; Appendix I:
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Dosimetric analysis; Appendix II: Medical treatment; Annexes I
and II: Patients A and B: Nutritional reports by the Angeles del
Pedregal hospital in Mexico City.

STI/PUB/847 (94 pp., 24 colour photographs, 20 figures; 1990)
E ISBN 92-0-129090-X
F ISBN 92-0-229090-3
R ISBN 92-0-400292-1
S ISBN 92-0-329091-5
Price: 340 Austrian Schillings

THE RADIOLOGICAL ACCIDENT IN SOREQ

On 21 June 1990 a fatal radiological accident occurred at an
industrial irradiation facility at Soreq, Israel. An operator entered
the irradiation room by circumventing safety systems and was
acutely exposed, with an estimated whole body dose of 10-20
Gy. The accident, like earlier accidents at similar irradiators, was
the consequence of the contravention of operating procedures.
An IAEA review team investigated the causes of the accident.
This report presents its findings and recommendations and
describes the clinical management of the patient, particularly of
the haematological phase. The medical treatment included the
use of emerging therapies with haematopoietic growth factor
drugs which may rescue the overexposed patient, albeit in this
case only temporarily. The report is intended for regulatory
authorities responsible for the regulation and inspection of irradi-
ators, operating organizations and physicians who may need to
treat overexposed patients.

Contents: 1. Introduction; 2. The irradiation facility; 3. Regulatory
control; 4. The accident; 5. Actions and lessons; 6. Overview of
the medical aspects; 7. Medical management of the patient;
8. Findings of the post-mortem investigation; 9. Lessons to be
learned.

STI/PUB/925 (78 pp., 14 figures + 32 illustrations; 1993)
E ISBN 92-0-101693-X
Price: 300 Austrian Schillings

Radioactive Waste Management

ACCEPTANCE CRITERIA FOR DISPOSAL OF
RADIOACTIVE WASTES IN SHALLOW GROUND AND
ROCK CAVITIES
Safety Series No. 71
(See under Waste Repositories, p. 83)

AN OCEANOGRAPHIC MODEL FOR THE DISPERSION OF
WASTES DISPOSED OF IN THE DEEP SEA
Technical Reports Series No. 263

This document was originally approved by GESAMP (the
IMO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP Joint Group of

Experts on the Scientific Aspects of Marine Pollution) in March
1983 at its thirteenth session for publication as GESAMP
Reports and Studies No. 19. Recognizing that its usefulness is
far broader than its application to calculations of concentrations
of radioactive materials in the deep sea, the IAEA has under-
taken to republish the report in its Technical Reports Series with
the concurrence of the other technical bodies of GESAMP.

Contents: Introduction; General requirements for ocean models
for contaminant transport; Oceanographic processes relevant to
deep-sea contaminant transport; Survey of existing and poten-
tial models; Recommended models; Future research needs;
Appendix I: Geochemical properties and observations of the
deep ocean; Appendix II: Natural history of the ocean;
Appendix III: Quantitative estimates of various biological
processes; Appendix IV: A simple finite ocean diffusive model;
Appendix V: Parametrization of boundary scavenging
processes; Appendix VI: Vertical, one-dimensional, one- and
two-layer boundary scavenging models; Appendix VII: The
effects of strong local scavenging; Appendix VIII. A two-dimen-
sional ocean dispersion model; Appendix IX. A hybrid vertical
scavenging model; Appendix X. Estimation of concentrations in
food chains; References; Glossary; List of basic symbols used.

STI/DOC/10/263 (166 pp., 32 figures; 1986)
ISBN 92-0-125186-6
Price: 480 Austrian Schillings

APPLICATION OF EXEMPTION PRINCIPLES TO THE
RECYCLE AND REUSE OF MATERIALS FROM
NUCLEAR FACILITIES: A Safety Practice
Safety Series No. 111-P-1.1

This Safety Practices publication, part of the IAEA's Radioactive
Waste Safety Standards (RADWASS) programme, provides
guidance on the application of internationally agreed upon prin-
ciples for determining the levels of radionuclides in materials
below which they can be exempted from regulatory control and
can be recycled or reused without any further restriction. It illus-
trates a methodology by which practical exempt quantities for
the recycle and reuse of these materials may be derived and
gives typical exempt values based on a generic assessment.

Contents: 1. Introduction; 2. Exemption from regulatory control
applied to recycle and reuse; 3. Recycle and reuse as options;
4. Methods for dose assessment; 5. Recycle scenarios and relat-
ed assumptions; 6. Derived exemption levels; 7. Additional con-
siderations and discussion of the results; 8. Summary;
References; Appendix I. Methods for estimating individual and
collective doses from external exposures to radionuclides during
recycle and reuse; Appendix II. Methods for estimating individual
and collective doses from inhalation and ingestion of radioactive
materials; Appendix III. Estimated individual and collective effec-
tive dose equivalents by scenario and pathway for concentra-
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tions of 1 Bq/g of each reference radionuclide for the recycle and
reuse of contaminated materials.

STI/PUB/924 (204 pp., 3 figures; 1992)
ISBN 92-0-104992-7
Price: 600 Austrian Schillings

ing of radioactive waste; Appendix. Criteria for the suitability of
ships; Glossary.

STI/PUB/609 (128 pp.; 1983)
ISBN 92-0-123883-5
Price: 380 Austrian Schillings

ASSESSING THE IMPACT OF DEEP SEA DISPOSAL OF
LOW LEVEL RADIOACTIVE WASTE ON
LIVING MARINE RESOURCES
Technical Reports Series No. 288

In revising the definition of high level radioactive waste unsuitable
for dumping at sea, calculations of water concentrations in and
near a dump site have been made and used to estimate doses to
'typical' marine species living at or near the sea floor at a depth of
4000 m. These calculations show that there are radionuclides that
can give rise to significant doses to these typical species and that
future revisions of the Definition and Recommendations under the
Convention on the Prevention of Marine Pollution by Dumping of
Wastes and Other Matter will have to consider impacts on the
marine ecosystem in setting limits for dumping.

Contents: 1. Introduction; 2. Nature of the deep sea ecosystem;
3. Naturally occurring and fallout radionuclides in the marine
environment; 4. Effects of radiation on aquatic organisms;
5. Methods of dosimetry for aquatic organisms and an estimate
of the background dose rate in the deep sea; 6. Derivation of
dose rates to organisms based on the IAEA definition of high
level radioactive waste unsuitable for dumping at sea; 7. Dose
rates arising from actual sea dumping operations; 8. Summary
and conclusions; Appendix: Equations and parameters used for
calculations and results.

STI/DOC/10/288 (127 pp., 10 figures; 1988)
ISBN 92-0-125488-1
Price: 370 Austrian Schillings

CONTROL OF RADIOACTIVE WASTE DISPOSAL
INTO THE MARINE ENVIRONMENT
Safety Series No. 61

This report provides information on the background, technical
procedures and control of the marine disposal of radioactive
wastes and on relevant international law and international
recommendations.

Contents: Introduction; The source and nature of radioactive
wastes; The marine environment; Radiation protection principles
and marine disposal; Role of international agreements and
agencies related to ocean disposal of radioactive wastes;
Control and surveillance of waste disposal operations; Summary
and conclusions; References; Bibliography; Annex I. Annexes to
the London Dumping Convention; Annex II. IAEA definition of
high level radioactive waste under the London Dumping
Convention; Annex III. Summary of IAEA-TECDOC-244 (1981);
Annex IV. Recommended operational procedures for sea dump-

CURRENT PRACTICES AND OPTIONS FOR
CONFINEMENT OF URANIUM MILL TAILINGS
Technical Reports Series No. 209

The report describes current practices and options for the con-
finement of uranium and thorium mill tailings, dealing in some
detail with siting and design considerations.

Contents: Introduction; Scope; Basic waste management prin-
ciples; Potential pollutants and general pathways to man;
Release mechanisms and some control concepts;
Environmental considerations in mill process selection;
Impoundment siting and design options; Treatment of liquid efflu-
ents and monitoring; Stabilization and rehabilitation of impound-
ment; Application of radiological protection principles;
Appendices A, B and C; References; Glossary.

STI/DOC/10/209 (102 pp., 9 figures; 1981)
ISBN 92-0-125281-1
Price: 260 Austrian Schillings

DECOMMISSIONING OF NUCLEAR FACILITIES:
DECONTAMINATION, DISASSEMBLY AND
WASTE MANAGEMENT
Technical Reports Series No. 230

A summary review of the status of the subject at the interna-
tional level and of the technical information available.

Contents: Introduction; Scope; Considerations important to
decommissioning; Decontamination methods; Disassembly
techniques; Waste management; Decommissioning methodolo-
gy improvements; Conclusions.

STI/DOC/10/230 (79 pp.; 1983)
ISBN 92-0-125383-4
Price: 260 Austrian Schillings

DECONTAMINATION OF NUCLEAR FACILITIES TO
PERMIT OPERATION, INSPECTION, MAINTENANCE,
MODIFICATION OR PLANT DECOMMISSIONING
Technical Reports Series No. 249

This report presents the current state of the art in the field of
decontamination and is intended to be of assistance to persons
involved in the decontamination of nuclear facilities and
equipment.

Contents: Introduction; Scope; Decontamination methods;
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Selection of decontamination method; Selection methodology;
Useful areas for future research and development; Conclusions;
References; Annex: Decontamination experience; Glossary.

STI/DOC/10/249 (71 pp.; 1985)
ISBN 92-0-125185-8
Price: 240 Austrian Schillings

DEFINITION AND RECOMMENDATIONS FOR THE
CONVENTION ON THE PREVENTION OF MARINE
POLLUTION BY DUMPING OF WASTES AND
OTHER MATTER, 1972-1986 Edition: A Safety Guide
Safety Series No. 78

Under the terms of the Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter, the IAEA is
the organization with the responsibility for defining high level
radioactive wastes or other high level radioactive matter which is
unsuitable for dumping at sea. The IAEA established a provi-
sional Definition and Recommendations in 1972 and a revised
version in 1978. The present Safety Series document contains
the second revised Definition and Recommendations, which
were established in 1985.

Contents: Scope; 1. Introduction to the Definition and
Recommendations; 2. Definition of high level radioactive waste or
other high level radioactive matter unsuitable for dumping at sea;
3. Recommendations required by Annex II of the Convention
pertaining to the dumping of radioactive wastes; Annex I.
Derivation of the quantitative definition of wastes unsuitable for
dumping at sea; Annex II. Comparison with previous Definition
and Recommendations; Annex III. Summary of meetings and
documentation.

STI/PUB/733 (73 pp.; 1986)
E ISBN 92-0-123586-0
F ISBN 92-0-223987-8
R ISBN 92-0-424388-0
S ISBN 92-0-323887-5
Price: 260 Austrian Schillings

DESIGN AND OPERATION OF HIGH LEVEL WASTE
VITRIFICATION AND STORAGE FACILITIES
Technical Reports Series No. 339

This report gives an up to date review of high level waste vitrifi-
cation and storage facilities currently in an advanced stage of
implementation.

Contents: 1. Introduction; 2. HLLW; 3. Solidification processes;
4. Current vitrification processes; 5. Glass canister handling pro-
cedures generally implemented in the vitrification plants; 6.
Safety considerations; 7. Summary.

STI/DOC/10/339 (95 pp., 45 figures; 1992)
ISBN 92-0-103192-0
Price: 340 Austrian Schillings

DESIGN AND OPERATION OF RADIOACTIVE
WASTE INCINERATION FACILITIES
Safety Series No. 108

The purpose of this safety guide is to provide safety guidance for
the design and operation of radioactive waste incineration facili-
ties. The guide emphasizes the design objectives and system
requirements to be met and provides recommendations for the
procedure of process selection and equipment design.

Contents: 1. Introduction; 2. Design and operational objectives;
3. Basic safety aspects; 4. System requirements; 5. Conceptual
design; 6. Subsystem requirements; 7. Component require-
ments; 8. Controls and instrumentation; 9. Building and physical
arrangement; 10. System testing and commissioning;
11. System operation; 12. Documentation; Annex I: Waste
source and characteristics; Annex II: Basic incineration con-
cepts; Annex III: Basic off-gas treatment concepts.

STI/PUB/921 (66 pp., 1 figure; 1992)
ISBN 92-0-103292-7
Price: 260 Austrian Schillings

DESIGN OF RADIOACTIVE WASTE MANAGEMENT
SYSTEMS AT NUCLEAR POWER PLANTS
Safety Series No. 79

This safety guide provides objectives and general or detailed
safety requirements for the design of waste management facili-
ties at nuclear power plants. It emphasizes what and how safety
objectives for the management of radioactive wastes from
nuclear power plants can be met in the design and construction
stage.

Contents: Introduction; Design objectives; System requirements;
Equipment and materials; Waste storage and transport; Controls
and instrumentation; Physical arrangements; System capacity
and redundancy; System testing and commissioning;
Documentation; Annex I: Waste sources; Appendix I: Figures
illustrating radioactive waste treatment systems at nuclear
power plants.

STI/PUB/739 (59 pp., 7 figures; 1986)
ISBN 92-0-123986-6
Price: 220 Austrian Schillings

DISPOSAL OF LOW AND INTERMEDIATE LEVEL
SOLID RADIOACTIVE WASTES IN ROCK CAVITIES
Safety Series No. 59
(See under Waste Repositories, p. 84)

DISPOSAL OF RADIOACTIVE GROUTS INTO
HYDRAULICALLY FRACTURED SHALE
Technical Reports Series No. 232
(See under Waste Repositories, p. 84)
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DISPOSAL OF WASTE FROM THE CLEANUP OF
LARGE AREAS CONTAMINATED AS A
RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 330
(See under Accident Response, p. 97)

FACTORS RELEVANT TO THE DECOMMISSIONING OF
LAND-BASED NUCLEAR REACTOR PLANTS
Safety Series No. 52
(See under Nuclear Power Plants, p. 49)

ENVIRONMENTAL ASSESSMENT METHODOLOGIES FOR
SEA DUMPING OF RADIOACTIVE WASTES
Safety Series No. 65

The purpose of this book is to provide guidance and information
on the nature and content of the environmental assessment
required for permit applications for sea dumping of radioactive
wastes. The environmental assessment to be submitted by the
national licensing authority to IMO must first explain the neces-
sity for sea dumping, secondly describe the characteristics of
the waste and the dumping, and thirdly assess the impact of the
proposed dumping operation. This document deals primarily
with the scientific and technical considerations included in envi-
ronmental assessment documents.

Contents: Introduction; Selection of methods for the management
of radioactive wastes; Assessment of sea dumping; Content of an
environmental assessment document; Conclusions.

STI/PUB/681 (42 pp., 3 figures; 1984)
ISBN 92-0-623084-0
Price: 160 Austrian Schillings

ESTABLISHING A NATIONAL SYSTEM FOR
RADIOACTIVE WASTE MANAGEMENT
Safety Series No. 111-S-1

*NEW

The objective of this Safety Standard is to assist in developing a
national system for radioactive waste management, to identify
the key responsibilities of the parties involved and to delineate
essential features of such a system. The document encom-
passes all aspects of radioactive waste management from waste
minimization to disposal. It details the responsibilities of Member
States, regulatory bodies and operators, and describes other
important features such as processes for safety, environmental
impact assessment and licensing. It is based on the principles
set out in the RADWASS Safety Fundamentals document,
Safety Series No. 111-F.

Contents: 1. Introduction; 2. Objective and principles of radioac-
tive waste management; 3. National framework for radioactive
waste management; 4. Responsibilities associated with radioac-
tive waste management; 5. Important features of radioactive
waste management; Annex: Basic steps in radioactive waste
management.

French, Russian and Spanish editions in preparation

STI/PUB/990 (28 pp., 1 figure; 1995)
ISBN 92-0-103495-4
Price: 160 Austrian Schillings

FACTORS RELEVANTTOTHE RECYCLING OR REUSE OF
COMPONENTS ARISING FROM THE DECOMMISSIONING
AND REFURBISHMENT OF NUCLEAR FACILITIES
Technical Reports Series No. 293

The decommissioning and decontamination of nuclear facilities
is a topic of interest because of the large number of older
nuclear facilties which are, or soon will be, retired from service.
This publication provides a review of the engineering, social, sci-
entific and administrative factors relevant to the safe recycling or
reuse of components arising from decommissioning or refur-
bishment of nuclear facilities.

Contents: 1. Introduction; 2. Scope; 3. Recycling in industry;
4. Recycling or reuse of nuclear components; 5. Deconta-
mination for recycling or reuse; 6. Factors to be considered in the
recycling or reuse of components; 7. Life extension of facilities;
8. Safety in recycling or reuse; Summary and conclusions;
Annex. Monitoring for compliance with release criteria.

STI/DOC/10/293 (75 pp., 17 figures; 1988)
ISBN 92-0-125888-7
Price: 250 Austrian Schillings

GEOLOGICAL DISPOSAL OF SPENT FUEL AND
HIGH LEVEL AND ALPHA BEARING WASTES
Proceedings Series
(See under Waste Repositories, p. 84)

GUIDE TO THE SAFE HANDLING OF RADIOACTIVE
WASTES AT NUCLEAR POWER PLANTS
Technical Reports Series No. 198

The report defines the aims and objectives of waste manage-
ment at nuclear power plants. Present techniques for treating,
conditioning, storing and disposing of gaseous, liquid and solid
waste on and off the site are summarized, and a consensus of
good practice in waste management based on current knowl-
edge and experience is given. The guide also contains brief
chapters on transport of wastes, monitoring systems, safety
analysis and a review of future trends in waste management.

Contents: Introduction; Objectives of waste management;
Terminology used; Legal and administrative aspects; Design of
waste management systems; Sources and characteristics of
radioactive waste; Handling, treatment and conditioning of
radioactive waste; Waste management monitoring systems;
Storage and disposal; Transport of radioactive wastes; Safety
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analyses; Future trends in nuclear waste management;
Appendices 1 and 2.

STI/DOC/10/198 (84 pp., 16 figures; 1980)
ISBN 92-0-125080-0
Price: 220 Austrian Schillings

MANAGEMENT OF ABNORMAL RADIOACTIVE
WASTES AT NUCLEAR POWER PLANTS
Technical Reports Series No. 307
(See under Nuclear Power Plants, p. 53)

MANAGEMENT OF LOW AND INTERMEDIATE
LEVEL RADIOACTIVE WASTES 1988
Proceedings Series

Proceedings of a symposium jointly organized with the CEC,
Stockholm, Sweden, 16-20 May 1988. The symposium
addressed all main stages in the management of radioactive
wastes, namely treatment, conditioning, waste form characteri-
zation and disposal. At the symposium the substantial progress
in the development of these systems was indicated. In this con-
text the construction of a deep repository with complementary
regulatory arrangements in Sweden was an important milestone
in the establishment of waste management facilities. The various
contributions represent a wide spectrum of problems associated
with the management of radioactive wastes in different countries,
describe national waste management policies in Member States,
and present new ideas, approaches and problems, for example
problems of management of mixed hazardous wastes which con-
tain not only radioactive materials but also other chemically haz-
ardous or aggressive non-radioactive components.

Contents: (Vol. 1) National and international waste management
programmes and policies; Disposal options and performance
and safety assessment; Waste characterization, quality control
and acceptance criteria; Treatment and conditioning of solid
wastes (including volume reduction); Treatment and conditioning
of mixed hazardous wastes and institutional wastes; (Vol.2)
Treatment and conditioning of liquid wastes; Disposal and safe-
ty assessment; Waste characterization and acceptance criteria;
Treatment and conditioning of radioactive wastes.

STI/PUB/784 (Vol. 1: 459 pp., 92 figures; Vol. 2: 314 pp., 73
figures; 1989)
1: ISBN 92-0-020089-3
2; ISBN 92-0-020189-X
Price: Vol. 1:1370 Austrian Schillings

Vol. 2: 780 Austrian Schillings

MANAGEMENT OF RADIOACTIVE WASTES FROM
NUCLEAR POWER PLANTS — Code of Practice:
A Safety Standard
Safety Series No. 69

Radioactive Waste Management

basic safety matters for the management of nuclear power plant
radioactive wastes. It is of interest to senior management staff in
regulatory authorities and implementing organizations design-
ing, manufacturing and operating waste management svstems.

Contents: Introduction; Waste management objective and
requirements; Administrative and legal aspects; Design of waste
management systems; Operation of waste management
systems; Surveillance and monitoring of waste management
systems; Transport of wastes; Disposal; Waste management
considerations associated with spent fuel; Waste management
aspects of decommissioning; Waste from unplanned events;
Quality assurance.

STI/PUB/705 (44 pp.; 1985)
E ISBN 92-0-123685-9
F ISBN 92-0-223386-1
R ISBN 92-0-423287-0
S ISBN 92-0-323386-5
Price: 150 Austrian Schillings

MANAGEMENT OF RADIOACTIVE WASTES
PRODUCED BY USERS OF RADIOACTIVE MATERIALS
Safety Series No. 70

The present publication draws upon experience gained gener-
ally in the preparation and application of radioactive materials
and the subsequent disposal of radioactive wastes. It outlines
current applications of radionuclides and provides information
and guidance for waste management, including treatment tech-
niques that may be available to establishments and individual
users.

Contents: Introduction; Scope; General considerations; Control;
Applications; Solid waste management; Liquid waste manage-
ment; Airborne discharges; Conclusions; Annex 1. Radioactive
materials co-ordinator — functions; Annex 2. Regulations issued
by the National Institute of Radiation Protection (Sweden) on
radioactive waste not associated with nuclear energy.

STI/PUB/711 (37 pp.; 1985)
ISBN 92-O-123885-1
Price: 160 Austrian Schillings

MANAGEMENT OF SEVERELY DAMAGED
NUCLEAR FUEL AND RELATED WASTE
Technical Reports Series No. 321

This report provides a comprehensive review of management
insights and principles on on-site, post-accident activities at
nuclear power plants experiencing significant fuel damage. It
combines information on emergency response procedures and
off-site plans with a discussion of on-site experience. It provides
a reference text on the requirements that arise after the critical
phase of emergency response.

This standard provides requirements and guidance regarding Contents: 1. Introduction; 2. Strategic planning; 3. Stabilizing the
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fuel; 4. Data management and analysis; 5. Initial waste manage-
ment; 6. Initial decontamination; 7. Fuel removal; 8. Fuel condi-
tioning, transport and interim storage; 9. Abnormal waste;
Conditioning to disposal; 10. Preparation (or the decommission-
ing of fuel damaged plants; 11. Conclusions; Annex A: Nuclear
Power Plant A-1 (Czechoslovakia) experience.

STI/DOC/10/321 (75 pp., 3 figures; 1991)
ISBN 92-0-125191-2
Price: 280 Austrian Schillings

MANAGEMENT OF WASTES FROM
URANIUM MINING AND MILLING
Proceedings Series

Proceedings of a symposium organized in collaboration with
OECD/NEA, Albuquerque, New Mexico, USA, 10-14 May 1982.
This was the first IAEA symposium devoted exclusively to the
management of wastes from the uranium mining and milling
industry. The papers and discussions provide an authoritative
account of the status of management of wastes from the urani-
um mining and milling industry, the experience gained, the
investigations undertaken to study various alternative waste
management possibilites, and remedial action concerning
wastes that have already accumulated.

Contents: Keynote address; Review of national programmes;
Objectives and criteria for long term management and disposal;
Concept evaluation for management and disposal;
Characterization of wastes; Waste water treatment and tailings
conditioning; Decommissioning and rehabilitation technology
development; Radiological impact assessment; Environment
surveillance and monitoring; Radiation measurements; National
research and development programmes; Panel discussions and
closing remarks.

STI/PUB/622 (735 pp., 171 figures; 1982)
ISBN 92-0-020282-9
Price: 1440 Austrian Schillings

METHODOLOGY AND TECHNOLOGY OF
DECOMMISSIONING NUCLEAR FACILITIES
Technical Reports Series No. 267

This report is a review of the current state of the methodology
and technology of decommissioning nuclear facilities including
remote systems technology.

Contents: Introduction; Scope; Definitions of the basic stages of
decommissioning; Consideration affecting decommissioning
choices; Methodology and technology of decommissioning;
Decommissioning safety; Facilitation of decommissioning;
Information database; Conclusions and recommendations:
Annex A: Inventory of nuclear facilities of interest to decommis-

sioning; Annex B: Disassembly techniques; Annex C: Remotely
controlled equipment for decommissioning.

STI/DOC/10/267 (107 pp., 21 figures; 1986)
ISBN 92-0-125286-2
Price: 330 Austrian Schillings

METHODS FOR REDUCING OCCUPATIONAL
EXPOSURES DURING THE DECOMMISSIONING OF
NUCLEAR FACILITIES
Technical Reports Series No. 278
(See under Radiation Protection, p. 91)

OPERATIONAL MANAGEMENT FOR RADIOACTIVE
EFFLUENTS AND WASTES ARISING IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-011
(See under Nuclear Power Plants, NUSS programme, p. 69)

PRINCIPLES FOR THE EXEMPTION OF
RADIATION SOURCES AND PRACTICES
FROM REGULATORY CONTROL
Safety Series No. 89
(See under Radiation Protection, p. 93)

RADIOACTIVE WASTE MANAGEMENT
Proceedings Series

Proceedings of a conference, organized in co-operation with the
United States Department of Energy, Seattle, Washington, USA,
16-20 May 1983. The aim of the conference was: (a) to provide
a forum for an international exchange of information on the vari-
ous technical, environmental, regulatory, institutional, social and
economic aspects of radioactive waste management for both pol-
icy makers and technical experts; (b) to highlight issues of cur-
rent importance; and (c) to identify possible approaches to their
solution on the basis of knowledge accumulated from past expe-
rience, research and development work and policy considera-
tions.

Vol. 1: Opening session; Waste management policy and its
implementation: national and multinational approaches;
legal, economic, environmental and societal aspects.

STI/PUB/649 (408 pp., 32 figures; 1984)
ISBN 92-0-020284-5
Price: 940 Austrian Schillings

Vol. 2: Waste handling, treatment and conditioning: at nuclear
facilities (overview); from nuclear power plants; from
reprocessing plants (national experience); of high level
and specific wastes from reprocessing plants; Handling
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and treatment of other wastes, including gaseous,
decommissioning, etc.

STI/PUB/649 (544 pp., 107 figures; 1984)
ISBN 92-0-020384-1
Price: 1250 Austrian Schillings

Vol. 3: Storage and disposal of radioactive waste: general
aspects; national concepts; high level waste — under-
ground pilot projects; repository concepts; low and inter-
mediate level wastes.

STI/PUB/649 (584 pp., 138 figures; 1984)
ISBN 92-0-020484-8
Price: 1330 Austrian Schillings

Vol. 4: Environmental and safety assessment of waste manage-
ment systems: goals and methodologies; Safety and per-
formance assessments for deep geological repositories;
Safety assessment for the disposal of low and intermedi-
ate level wastes and mill tailings.

STI/PUB/649 (428 pp., 75 figures; 1984)
ISBN 92-0-020584-4
Price: 960 Austrian Schillings

Vol. 5: Radioactive releases into the environment from nuclear
operations: status and future; Environmental transport
processes and models; Control of radioactive waste dis-
posal into the marine environment; Panel: Prospects for
international co-operation; Concluding Panel; Contents of
volumes 1-4.

STI/PUB/649 (484 pp., 46 figures; 1984)
ISBN 92-0-020684-0
Price: 1100 Austrian Schillings

SAFE MANAGEMENT OF WASTES FROM THE MINING
AND MILLING OF URANIUM AND THORIUM ORES:
Code of Practice and Guide to the Code
Safety Series No. 85

This publication is an update of IAEA Safety Series No. 44, pub-
lished in 1976, necessitated by a number of developments in the
technical and regulatory aspects of the management of wastes
resulting from the mining and milling of uranium and thorium
ores, it consists of two parts: a Code of Practice (Part I) and a
Guide to the Code (Part II). The Code sets forth the requirements
for the safe and responsible handling of the wastes, while the
Guide presents further guidance in the use of the Code together
with some discussion of the technology and concepts involved.

Contents: Part 1. Code of Practice: 1. Introduction; 2. Objective;
3. Scope; 4. Definitions; 5. Wastes from the mining and milling of
radioactive ores, their radiological impact and control by waste
management; 6. Principles of radiological protection;
7. Responsibilities; 8. Design of waste management facilities;
9. Collection, storage and treatment of wastes; 10. Operation of

waste management facilities; 11. Decommissioning of mines,
mills and waste management facilities; 12. Monitoring, surveil-
lance and maintenance. Part 2. Guide to the Code:
I. Introduction; 2. Objective; 3. Scope; 4. Definitions; 5. Wastes
from the mining and milling of radioactive ores, their radiological
impact and control by waste management; 6. Principles of radi-
ological protection; 7. Responsibilities; 8. Design of waste man-
agement facilities; 9. Collection, storage and treatment of
wastes; 10. Operation of waste management facilities;
II. Decommissioning of mines, mills and waste management
facilities; 12. Monitoring, surveillance and maintenance;
References.

STI/PUB/772 (70 pp., 2 figures; 1987)
E ISBN 92-0-123587-9
F ISBN 92-0-224188-0
R ISBN 92-CMt23689-2
S ISBN 92-0-323488-8
Price: 260 Austrian Schillings

SAFETY ASSESSMENT FOR SPENT
FUEL STORAGE FACILITIES
Safety Series No. 118

This Safety Practice has been developed through a series of
technical meetings and addresses the management of all issues
relevant to the safe storage of spent fuel from nuclear power
plants. Complementing Safety Series No. 116, Design of Spent
Fuel Storage Facilities, and Safety Series No. 117, Operation of
Spent Fuel Storage Facilities, it describes accepted internation-
al approaches for maintaining fuel subcritical, removing residual
heat, providing radiation protection and containing radioactive
materials for the lifetime of the facility. It is primarily intended to
provide details on the safety assessment of interim spent fuel
storage facilities that are not an integral part of an operating
nuclear power plant.

Contents: 1. Introduction; 2. Safety assessment; 3. Safety as-
sessment of operational states; 4. Safety assessment of acci-
dents; 5. Safety Analysis Report; Annex: Contents of a Safety
Analysis Report.

STI/PUB/981 (68 pp.; 1994)
ISBN 92-0-105194-8
Price: 280 Austrian Schillings

SAFETY IN DECOMMISSIONING OF
RESEARCH REACTORS: A Safety Guide
Safety Series No. 74
(See under Research Reactors, p. 80)

SAFETY PRINCIPLES AND TECHNICAL CRITERIA FOR
THE UNDERGROUND DISPOSAL OF
HIGH LEVEL RADIOACTIVE WASTES
Safety Series No. 99
(See under Waste Repositories, p. 86)
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SHALLOW GROUND DISPOSAL OF
RADIOACTIVE WASTES: A Guidebook
Safety Series No. 53
(See under Waste Repositories, p. 86)

SITING OF GEOLOGICAL DISPOSAL FACILITIES:
A Safety Guide
Safety Series No. 111-G-4.1

This safety guide, published under the IAEA's Radioactive
Waste Safety Standards (RADWASS) programme, defines the
process to be used and guidelines to be considered in selecting
sites for deep geological disposal of radioactive wastes. It also
addresses the social, economic and environmental factors to be
considered in site selection. All data needed for the application
of the guidelines are also specified.

Contents: 1. Introduction; 2. Safety approach; 3. The siting
process; 4. Site selection guidelines and data needs; Glossary.

STI/PUB/952 (32 pp.; 1994)
ISBN 92-0-101294-2
Price: 180 Austrian Schillings

THE OCEANOGRAPHIC AND RADIOLOGICAL BASIS FOR
THE DEFINITION OF HIGH LEVEL WASTES
UNSUITABLE FOR DUMPING AT SEA
Safety Series No. 66

In 1980 the IAEA requested the IMO/FAO/UNESCO/WMO/
WHO/IAEA/UN/UNEP Joint Group of Experts on the Scientific
Aspects of Marine Pollution (GESAMP) to initiate a study to pro-
vide advice on the most suitable oceanographic models which
would apply to sea dumping of not only radioactive but also
other harzardous wastes. At the same time the IAEA undertook
to incorporate the latest information in the field of radiological
protection and the latest data on concentration factors in order
to update the radiological basis. It details the assumptions
underlying model selection, analytical solutions to the models
and the radiological basis used.

Contents: Introduction; Description of the models used;
Radiological basis; Radionuclides to be included in calculations;
Calculations required; Conclusions; References; Appendix:
Parameters for oceanographic models; Glossary.

STI/PUB/686 (50 pp., 2 figures; 1984)
ISBN 92-0-623384-X
Price: 190 Austrian Schillings

THE PRINCIPLES OF RADIOACTIVE
WASTE MANAGEMENT
Safety Series No. 111 -F

*NEW

development of radioactive waste management programmes in
Member States. It encompasses all aspects of radioactive waste
management from waste minimization to disposal and sets out
objectives and principles for the protection of human health and
the environment, present and future.

Contents: 1. Introduction; 2. Objective of radioactive waste
management; 3. Fundamental principles of radioactive waste
management; Annex: Basic steps in radioactive waste
management.

French, Russian and Spanish editions in preparation.

STI/PUB/989 (24 pp., 1 figure; 1995)
ISBN 92-0-103595-0
Price: 160 Austrian Schillings

THE REGULATORY PROCESS FOR THE
DECOMMISSIONING OF NUCLEAR FACILITIES
Safety Series No. 105

This guide describes in general terms the process to be used in
regulating decommissioning and the considerations to be
applied in the development of decommissioning regulations and
guides. It also delineates the responsibilities of the regulatory
bodies and the licensee in decommissioning.

Contents: 1. Introduction; 2. Decommissioning regulations, plans
and guides; 3. Regulatory process in decommissioning;
4. Planning for decommissioning; 5. Facilitating decom-
missioning; 6. Cost estimation and funding; 7. Considerations
relevant to deferred decommissioning; 8. Post-decommissioning
considerations; 9. Responsibilities and functions of parties in
decommissioning; Definitions; Annex: Example of contents of a
decommissioning plan showing regulatory interfaces.

STI/PUB/857 (23 pp., 1 figures; 1990)
ISBN 92-0-123690-5
Price: 140 Austrian Schillings

THE SAFETY OF NUCLEAR POWER:
STRATEGY FOR THE FUTURE
Proceedings Series
(See under Nuclear Power Plants, p. 78)

Safety Analysis

This Safety Fundamentals document should serve as a guide
and should complement national standards and criteria in the

AN OCEANOGRAPHIC MODEL FOR THE DISPERSION
OF WASTES DISPOSED OF IN THE DEEP SEA
Technical Reports Series No. 263
(See under Radioactive Waste Management, p. 101)
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ASSESSING THE IMPACT OF DEEP SEA DISPOSAL OF
LOW LEVEL RADIOACTIVE WASTE ON
LIVING MARINE RESOURCES
Technical Reports Series No. 288
(See under Radioactive Waste Management, p. 102)

ASSESSMENT OF RADIOACTIVE
CONTAMINATION IN MAN 1984
Proceedings Series
(See under Radiation Protection, p. 88)

CONCEPTS AND EXAMPLES OF SAFETY ANALYSES FOR
RADIOACTIVE WASTE REPOSITORIES IN
CONTINENTAL GEOLOGICAL FORMATIONS
Safety Series No. 58
(See under Waste Repositories, p. 83)

EFFECTS OF IONIZING RADIATION ON
PLANTS AND ANIMALS AT LEVELS IMPLIED BY
CURRENT RADIATION PROTECTION STANDARDS
Technical Reports Series No. 332
(See under Radiation Protection, p. 89)

ELECTRICITY AND THE ENVIRONMENT
Proceedings Series

Proceedings of a senior expert symposium jointly organized by
CEC, CMEA, ECE, IAEA, IEA, IIASA, OECD/NEA, UNEP, IBRO,
WHO and WMO in co-operation with the Government of Finland,
Helsinki, Finland, 13-17 May 1991. The objective of the sympo-
sium was to provide a comprehensive assessment of the envi-
ronmental and health factors as well as the economic factors
involved in supplying electricity services, and to suggest a frame-
work within which these issues should be taken into account in
making future plans and decisions on electricity production and
use. The potential role of different ways of meeting electricity ser-
vice requirements was also analysed, taking into consideration
both demand side and supply options in the light of their com-
parative economic, environmental and health related impacts.

Contents: Opening session; Energy and electricity supply and
demand: Implications for the global environment; Energy
sources and technologies for electricity generation; Comparative
environmental and health effects of different energy systems for
electricity generation; Incorporation of environmental and health
impacts into policy, planning and decision making for the elec-
tricity sector; Luncheon sessions; Policy aspects of electricity
and the environment; Key issues and findings and round table
on challenges for international co-operation.

STI/PUB/877 (501 pp., 65 figures; 1991)
ISBN 92-0-150091-2
Price: 1300 Austrian Schillings

ENVIRONMENTAL ASSESSMENT METHODOLOGIES FOR
SEA DUMPING OF RADIOACTIVE WASTES
Safety Series No. 65
(See under Radioactive Waste Management, p. 104)

ENVIRONMENTAL CONTAMINATION
FOLLOWING A MAJOR NUCLEAR ACCIDENT
Proceedings Series

Proceedings of a symposium jointly organized with FAO, UNEP
and WHO, Vienna, 16-20 October 1989. Scientific research on
the after-effects of the Chernobyl accident on the environment
and on human health has provided new data pertaining to large
scale contamination. Papers at the symposium covered a wide
range of subjects, including monitoring of radioactive contami-
nants in the environment, levels of radioactive contamination of
farmland, agricultural crops and dairy products in subsequent
years, and methods for minimizing contamination of feed and
food.

Contents: Vol. 1: Part I: Radioactive contamination of the envi-
ronment: (a) General; (b) Air; (c) Soil; (d) Water; Part II:
Monitoring of radioactivity: (a) General; (b) Strategies and poli-
cy; (c) Methods and techniques. Vol. 2: Part III: Radioactive con-
tamination of agricultural land and agricultural produce; Part IV:
Countermeasures to reduce radionuclide contamination of food
chains; Part V: Radiation exposure of populations; Part VI:
Radionuclides and international trade in food; Special Session:
Hot particles; Summary of the symposium: Important issues with
significance for the future.

STI/PUB/825 (Vol. 1: 497 pp., 144 figures; Vol. 2: 451 pp.,
70 figures; 1990)
1: ISBN 92-0-020090-7
2: ISBN 92-9-020190-3
Price: Vol. 1:1340 Austrian Schillings

Vol. 2:1200 Austrian Schillings

ENVIRONMENTAL EFFECTS OF COOLING SYSTEMS
Technical Reports Series No. 202

This report is the result of five years of collaboration between
seven laboratories from Canada, the Federal Republic of
Germany, India and the United States of America establishing
the research programme on 'Physical and Biological Effects on
the Environment of Cooling Systems and Thermal Discharges
from Nuclear Power Stations'. The report complements IAEA
Technical Reports Series No. 155 on 'Thermal Discharges at
Nuclear Power Stations', which was published in 1974.

Contents: Chapter 1: Introduction; Chapter 2: Physical and
chemical considerations; Chapter 3: Biological and ecolo-
gical considerations; Chapter 4: Special topics; Chapter 5:
Perspectives.

STI/DOC/10/202 (196 pp., 35 figures; 1980)
ISBN 92-0-125380-X
Price: 430 Austrian Schillings
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ENVIRONMENTAL MIGRATION OF
LONG-LIVED RADIONUCLIDES
Proceedings Series

Proceedings of a symposium jointly organized with CEC and
OECD/NEA, Knoxville, Tennessee, USA, 27-31 July 1981.
Among the various radionuclides arising from the nuclear fuel
cycle, those that are long lived are of particular concern from the
point of view of long term safety. The symposium covered all
aspects of the characteristics and migration of these nuclides.

Contents: Physico-chemical behaviour and movement; The con-
cept of distribution coefficients and attendant problems;
Biological uptake and transfer; Ecological studies; Modification
of transport processes; Modelling and dose assessment; Analog
elements and needs and perspectives; Appendix.

STI/PUB/597 (831 pp., 225 figures; 1982)
ISBN 92-0-O20082-6
Price: 1630 Austrian Schillings

EVALUATING THE RELIABILITY OF
PREDICTIONS MADE USING ENVIRONMENTAL
TRANSFER MODELS: A Safety Practice
Safety Series No. 100

This safety practice publication provides guidance on the avail-
able methods for evaluating the reliability of environmental trans-
fer model predictions. It provides a practical introduction to the
subject, and particular emphasis has been given to worked
examples in the text. It is Intended to supplement existing IAEA
publications on environmental assessment methodology.
Although the book addresses the subject of environmental dose
assessment, the methods described are of general application
and are equally useful in other areas where modelling tech-
niques are applied.

Contents: 1. Introduction; 2. General aspects of model reliability
evaluation; 3. Practical approaches to the evaluation of model
reliability; Appendix I: Statistical equations; Appendix II: Latin
hypercube sampling; Appendix III: Examples of parameter
uncertainty analyses; Glossary.

STI/PUB/835 (106 pp., 17 figures; 1989)
ISBN 92-0-124089-9
Price: 340 Austrian Schillings

GENERIC MODELS AND PARAMETERS FOR
ASSESSING THE ENVIRONMENTAL TRANSFER OF
RADIONUCLIDES FROM ROUTINE RELEASES:
EXPOSURES OF CRITICAL GROUPS
Safety Series No. 57

The models presented in this report are simple to apply and are
intended for use at a pre-operational stage of a nuclear installa-
tion to assess local doses from planned discharges. This report
is addressed to national regulatory bodies and technical and

administrative personnel responsible for performing environ-
mental impact analyses, in particular for generic assessments of
doses to most exposed individuals from routine releases of
radioactive effluents to atmospheric and aquatic environments.

Contents: Introduction; Procedure for assessing local doses from
effluent releases; Releases to the atmosphere; Releases to the
aquatic environment; Transport of radionuclides through terrestri-
al and aquatic food chains; Procedures to follow when calculated
doses approach relevant dose limits; Conclusions; Summary.

STI/PUB/611 (96 pp., 12 figures; 1982)
ISBN 92-0-123582-8
Price: 260 Austrian Schillings

HANDBOOK OF PARAMETER VALUES FOR THE
PREDICTION OF RADIONUCLIDE TRANSFER IN
TEMPERATE ENVIRONMENTS
Technical Reports Series No. 364

This handbook has been produced in collaboration with the
International Union of Radioecologists. It should serve as a con-
venient and authoritative reference for radionuclide transfer
parameter values used in biospheric assessment models. It sup-
plements Safety Series No. 57 (1982), "Generic Models and
Parameters for Assessing the Environmental Transfer of Radio-
nuclides from Routine Releases".

Contents: 1. Introduction; 2. Agricultural systems — vegetation;
3. Agricultural systems — milk, meat and eggs; 4. Freshwater
ecosystems — fish; 5. Natural ecosystems; 6. Food processing
transfer parameters.

STI/DOC/010/364 (74 pp., 3 figures; 1994)
ISBN 92-0-101094-X
Price: 280 Austrian Schillings

HEALTH IMPACTS OF DIFFERENT SOURCES OF ENERGY
Proceedings Series

Proceedings of a symposium, Nashville, Tennessee, USA,
22-26 June 1981. The symposium pioneered the critical review
and comparison of available data on health impacts from a large
cross-section of established and developing energy source tech-
nologies. Reviewed and discussed were current methods of data
acquisition, modelling, risk quantification and comparative
analyses with regard to the potential health impacts of different
energy fuel cycles. The contributions cover potential new and
renewable energy sources, as well as present sources.

Contents: Keynote address; Epidemiological parameters in eval-
uation of health impacts; Role of interacting demographic com-
ponents in health effects and risks; Radioactivity in coal;
Environmental transport and transformation of discharges from
energy sources influencing the estimation of dose to persons;
Experimental validation of biological damage from energy as-
sociated effluents; Methods for quantification and comparison of
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health risks; Risk analysis studies comparing different energy
sources; New risk assessment designs for comparison of the
health effects of different energy sources.

STI/PUB/594 (701 pp., 100 figures; 1982)
ISBN 92-0-010182-8
Price: 1390 Austrian Schillings

HUMAN RELIABILITY ANALYSIS IN *NEW
PROBABILISTIC SAFETY ASSESSMENT FOR
NUCLEAR POWER PLANTS
Safety Series No. 50-P-10
(See under Nuclear Power Plants, p. 74)

IMPACTS OF RADIONUCLIDE RELEASES INTO
THE MARINE ENVIRONMENT
Proceedings Series

Proceedings of a symposium organized in co-operation with
OECD/NEA, Vienna, &-10 October 1980. This symposium pro-
vided a forum for the exchange of information on the impacts of
various types of releases to the marine environment, especially
concerning the methodology to assess these impacts. Papers
presented provide a better understanding of the cycling behav-
iour of long lived radionuclides in the oceans, which should
assist national authorities in making a decision on the disposal
of their radioactive wastes into the oceans.

Contents: Source term characterization of radionuclide inputs
from nuclear fuel cycle activities; Physical-chemical forms of
radionuclides added to the marine environment and their inter-
actions with suspended and biotic materials; Physical dispersal
of radionuclides in the marine environment; Biogeochemical
behaviour of radionuclides on suspended sediments and in
marine biota and transfers through various critical pathways;
Control of radioactive waste releases into the marine environ-
ment; Impact assessment of radionuclide additions to the marine
environment and reduction of impacts by site selection, waste
conditioning, container design, etc.

STI/PUB/565 (750 pp., 166 figures; 1981)
ISBN 92-0-020481-3
Price: 1380 Austrian Schillings

NATURAL ANALOGUES IN PERFORMANCE
ASSESSMENTS FOR THE DISPOSAL OF
LONG LIVED RADIOACTIVE WASTES
Technical Reports Series No. 304
(See under Waste Repositories, p. 85)

PERFORMANCE ASSESSMENT FOR UNDERGROUND
RADIOACTIVE WASTE DISPOSAL SYSTEMS
Safety Series No. 68

The present publication places emphasis on the performance

assessment of subsystems within the overall waste disposal
system. The report should stimulate discussion and contribute to
the foundation of a common understanding among authorities
and practitioners of performance assessment.

Contents: Introduction; Assessment of systems and
subsystems; Performance analysis methodology; Comments on
selected techniques for performance analysis; Guidance for
presentation of assessments; Concluding remarks.

STI/PUB/692 (37 pp., 2 figures; 1985)
ISBN 92-0-123485-S
Price: 160 Austrian Schillings

PROCEDURES FOR CONDUCTING *NEW
PROBABILISTIC SAFETY ASSESSMENTS OF
NUCLEAR POWER PLANTS (LEVEL 2):
Accident Progression, Containment Analysis
and Estimation of Accident Source Terms
Safety Series No. 50-P-8
(See under Nuclear Power Plants, p. 73)

RADIONUCLIDE SOURCE TERMS FROM SEVERE
ACCIDENTS TO NUCLEAR POWER PLANTS WITH
LIGHT WATER REACTORS — A Report by the
International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-2
(See under Nuclear Power Plants — INSAG Series, p. 51)

REACTIVITY ACCIDENTS
Technical Reports Series No. 354
(See under Nuclear Power Plants, p. 75)

RISKS AND BENEFITS OF ENERGY SYSTEMS
Proceedings Series

Proceedings of a symposium organized in co-operation with
UNEP and WHO, Julich, Germany, 9-13 April 1984. The role of
energy in the economy and in society, the risks and impacts of
energy production, cost effective measures to reduce risks and
national energy strategies in response to global constraints were
discussed. Decisions on energy systems have to be based on
an assessment of many different aspects regarding their risks
and benefits. Many case studies were presented and it was
shown that it is of the utmost importance to list all the assump-
tions made and to discuss the uncertainties and limitations of
the analysis. Comparison of risks of energy systems lead to a
definite rank ordering per unit of energy produced, but risks are
only one aspect in defining an appropriate energy mix. In order
to allow for efficient risk management it is important to apply cost
effectiveness techniques to various options for reducing risks.

Contents: Energy, economy and society; Panel 1: Energy and
societal goals; Risks and impacts of energy systems; Risk
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management; Panel 2: Risk management; Low probability/high
consequence risks; National energy strategies in response to
global constraints; Panel 3: Risks, benefits and decisions.

STI/PUB/668 (671 pp., 155 figures; 1984)
ISBN 92-O-020784-7
Price: 1560 Austrian Schillings

SAFETY ANALYSIS METHODOLOGIES FOR RADIOACTIVE
WASTE REPOSITORIES IN SHALLOW GROUND
Safety Series No. 64

Examples of the methods used for safety analyses are dis-
cussed and the report contributes to a base for common under-
standing amongst authorities and specialists concerned with
related studies involving a variety of scientific disciplines.

Contents: Introduction; Scope; Disposal in shallow ground
repositories; Overview of safety assessment; Modelling and
analysis techniques; Comments on conducting safety analyses;
Concluding comments.

STI/PUB/656 (50 pp., 3 figures; 1984)
ISBN 92-0-123484-8
Price: 190 Austrian Schillings

SAFETY ASSESSMENT FOR THE
UNDERGROUND DISPOSAL OF RADIOACTIVE WASTES
Safety Series No. 56

The purpose of the report is to provide guidelines on the plan-
ning, performing and reviewing of safety assessments of under-
ground radioactive waste repositories. Approaches and areas to
be considered in making such safety assessments are dis-
cussed, the emphasis being placed on repositories for long lived
radioactive wastes in deep geological formations.

Contents: Introduction; Objectives and procedures of safety
assessment; Disposal system description; Safety assessment
approach; Scenario analysis; Consequence analysis; Safety
assessment; Glossary; Bibliography.

STI/PUB/590 (46 pp., 4 figures; 1981)
ISBN 92-0-623181-2
Price: 150 Austrian Schillings

SEDIMENT Kds AND CONCENTRATION FACTORS FOR
RADIONUCLIDES IN THE MARINE ENVIRONMENT
Technical Reports Series No. 247

In 1983 new models to calculate dumping rate limits of radionu-
clides into the deep sea were adapted. These models required
parameters involving sediment/water interactions. One such
parameter, the sediment/water distribution coefficient (referred
to as Kd in the deep-ocean environment and coastal sediment
concentration factor in coastal environments), had only been

measured for a few nuclides. A new approach for calculation of
these coefficients has been developed, using stable element
geochemical data. In addition, concentration factor data for
marine biological material have been reviewed and updated,
and emphasis has been placed on field derived data. Additional
data on coefficients for elements not occurring naturally are also
provided.

Confenfs: Introduction; Sediment/water distribution coefficients;
Concentration factors for biological material.

STI/DOC/10/247 (73 pp.; 1985)
ISBN 92-0-125085-1
Price: 240 Austrian Schillings

SEVERE ACCIDENTS IN NUCLEAR POWER PLANTS
Proceedings Series
(See under Nuclear Power Plants, p. 76)

SOURCE TERM EVALUATION FOR
ACCIDENT CONDITIONS
Proceedings Series
(See under Nuclear Power Plants, p. 77)

SUMMARY REPORT ON THE POST-ACCIDENT REVIEW
MEETING ON THE CHERNOBYL ACCIDENT — A Report by
the International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-1
(See under Nuclear Power Plants — INSAG Series, p. 51)

THE CHERNOBYL ACCIDENT: UPDATING OF INSAG-1 — A
Report by the International Nuclear Safety Advisory Group
Safety Series No. 75-INSAG-7
(See under Nuclear Power Plants — INSAG Series, p. 52)

THE INTERNATIONAL CHERNOBYL PROJECT
Assessment of Radiological Consequences and
Evaluation of Protective Measures: Reports by an
International Advisory Committee

THE INTERNATIONAL CHERNOBYL PROJECT:
An Overview
THE INTERNATIONAL CHERNOBYL PROJECT:
Technical Report
THE INTERNATIONAL CHERNOBYL PROJECT:
Proceedings of an International Conference
(See under Radiation Protection, pp. 96-97)

THE OCEANOGRAPHIC AND RADIOLOGICAL BASIS
FOR THE DEFINITION OF HIGH LEVEL WASTES
UNSUITABLE FOR DUMPING AT SEA
Safety Series No. 66
(See under Radioactive Waste Management, p. 108)
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THE RADIOLOGICAL IMPACT OF RADIONUCLIDES
DISPERSED ON A REGIONAL AND GLOBAL SCALE:
METHODS FOR ASSESSMENT AND THEIR APPLICATION
Technical Reports Series No. 250

This report reviews the environmental models currently avail-
able for the assessment of the radiological impact of those
radionuclides that are of recognized significance on a regional
and global scale, i.e. tritium, carbon-14, krypton-85 and
iodine-129. The models are used in illustrative calculations to
demonstrate the relative importance of pathways to humans, the
relative contributions to dose on regional and global scales, and
the temporal distribution of dose following environmental
release. The report also contains an estimate of the magnitude
of the future exposure of the world's population from releases of
radionuclides that become globally dispersed on the basis of an
assumed future world power programme.

Contents: Introduction; Radiological concepts and quantities;
Models for the assessment of radionuclides released to the
atmosphere; Assessment models for releases to the aquatic
environment; Future exposure from the global circulation of
released nuclides; Summary and conclusions; References;
Appendix A: An illustrative procedure for the estimation of the
regional collective dose from discharges of radionuclides to the
atmosphere.

STI/DOC/10/250 (81 pp., 13 figures; 1985)
ISBN 92-0-125285-4
Price: 260 Austrian Schillings

USE OF PROBABILISTIC SAFETY ASSESSMENT FOR
OPERATIONAL SAFETY — PSA '91
Proceedings Series

Proceedings of a symposium jointly organized with ANS, ENS
and OECD/NEA, Vienna, 3-7 June 1991. During recent years the
development of PSA has been directed towards its use as a prac-
tical tool for the enhancement of operational safety. Only plant
specific analysis can provide a basis for meaningful risk man-
agement. The importance of human interventions in the recovery
from degraded states of operation, the importance of inclusion of
external events in PSA, the determination of potentials for com-
mon cause failures and the importance of treating and commu-
nicating the uncertainties have already been well established
within the PSA community. Also risks during low power level and
shutdown states have become more recognized.

Contents: Opening remarks and invited papers; Methodology;
Regulatory applications; PSA use and applications — Part I;
Applications to process facilities and international activities;
Operating experience and ageing; PSA use and applications —
Part II; PSA results and insights — Part I; Common cause and
external events; PSA results and insights — Part II; Human fac-
tors; Living PSA; PSA level 2 and level 3; Poster presentations;
Summary, conclusions and recommendations; Closing session.

STI/PUB/878 (859 pp., 250 figures; 1992)
ISBN 92-0-000292-7
Price: 2280 Austrian Schillings

THE ROLE OF PROBABILISTIC SAFETY ASSESSMENT
AND PROBABILISTIC SAFETY CRITERIA IN
NUCLEAR POWER PLANT SAFETY
Safety Series No. 106

This safety report establishes guidelines on the role probabilis-
tic safety assessment can play as part of an overall safety assur-
ance programme in nuclear power plants. It also describes a
framework for probabilistic safety criteria (PSC) and provides
guidance for the establishment of PSC values.

Contents: 1. Introduction; 2. The role of PSA; 3. PSA manage-
ment, methodology and documentation; 4. Development of PSC;
References; Glossary.

STI/PUB/911 (27 pp., 1 figure; 1992)
ISBN 92-0-101492-9
Price: 160 Austrian Schillings

TREATMENT OF EXTERNAL HAZARDS IN
PROBABILISTIC SAFETY ASSESSMENT FOR
NUCLEAR POWER PLANTS
Safety Series No. 50-P-7
(See under Nuclear Power Plants, p. 73)

*NEW

Quality Management

GRADING OF QUALITY ASSURANCE
REQUIREMENTS: A Manual
Technical Reports Series No. 328

The items and services of a nuclear power plant differ in their
relative importance to safety, reliability and the economics of
plant performance. The corresponding quality assurance pro-
gramme must ensure that the significant items and services
have more stringent control and verification measures. The pre-
sent manual provides guidance and illustrative examples for
applying a method by which graded quality assurance
requirements may be determined and adapted to the items and
services of a nuclear power plant in conformance with the
requirements of the IAEA Nuclear Safety Standards (NUSS)
Code and Safety Guides. The manual replaces the previous
publication IAEA-TECDOC-303 on the same subject.

Contents: 1. Introduction; 2. Concepts and basis of a grading
method; 3. Classification of items and services; 4. Selection of
quality assurance level; 5. Grading of quality assurance require-
ments; 6. Correlation of items and services with applicable qual-
ity assurance requirements; 7. Adaptation of applicable quality
assurance requirements; 8. Specifying applicable quality assur-
ance requirements; 9. Examples of applications of the quality
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assurance grading method; Appendix I: Example of selection of
QA levels: Emergency diesel generator; Appendix II: Example of
selection of QA levels and grades: Design and manufacturing of
a piping system; Annex I: Classification of items and services for
safety and operational importance; Annex II: Structure and activ-
ities of QA programme; Annex III: Examples of selected QA lev-
els for the procurement of plant items; Annex IV: Graded QA
requirements; Annex V: Examples of grading of QA require-
ments; Annex VI: Typical format for specifying contract quality
assurance requirements.

STI/DOC/10/328 (52 pp., 1 figure; 1991)
IS8N 92-0-155291-2
Price: 220 Austrian Schillings

MANUAL ON QUALITY ASSURANCE FOR
INSTALLATION AND COMMISSIONING OF
INSTRUMENTATION, CONTROL AND
ELECTRICAL EQUIPMENT OF
NUCLEAR POWER PLANTS
Technical Reports Series No. 301
(See under Nuclear Power Plants, p. 54)

NUSS Publications

IMPLEMENTATION OF QUALITY ASSURANCE
CORRECTIVE ACTIONS: A Manual
Technical Reports Series No. 317

This manual was developed to serve as guidance on non-con-
formance and corrective actions which have been identified as
the major problems in the implementation of an effective quality
assurance programme. The scope of this manual, while fully
addressing the requirements in the governing NUSS programme
documents, also covers corrective action processes which
would more generally assist users in developing good practices
for improved performance in all areas of safety, reliability and
economics, and it offers a practical model and illustrative exam-
ples of the means by which effective measures and actions can
be implemented.

Contents: 1. Introduction; 2. Description of corrective action
process; 3. Identification of deficiencies; 4. Assessing and cor-
recting deficiencies; 5. Root cause analysis; 6. Verification and
follow-up; 7. Implementing procedures; 8. Trend analysis;
9. Summary; Definitions; Annex A: Example of a hold for QA
clearance tag; Annex B: Examples of non-conformance report
forms; Annex C: Example of a reject tag; Annex D: Example of a
checklist for reviewing non-conformance dispositions; Annex E:
Examples of a stop work notice and stop work notice tag;
Annex F: Examples of a deficiency report form and deficiency
report-work order forms; Annex G: Example of a list defining a
significant event for a nuclear power plant; Annex H: Example of
a method for evaluating personnel caused deficiencies; Annex I:
Example of a procedure for escalation to higher levels of
management to achieve corrective action; Annex J: Example of
a status report for corrective actions; Annex K: Example of a
non-conformance control implementing procedure; Annex L:
Example of a corrective action request implementing procedure;
Annex M: Example of an implementing procedure on tracking
and trending of quality problems; Annex N: Example of a method
of coding of non-conformance data for defect analysis; Annex O:
Example of reports available from a defect analysis programme.

STI/DOC/10/317 (137 pp., 2 figures; 1990)
ISBN 92-0-155290-4
Price: 420 Austrian Schillings

CODE ON THE SAFETY OF NUCLEAR POWER
PLANTS: QUALITY ASSURANCE
Safety Series No. 50-C-QA (Rev. 1)
(See under Nuclear Power Plants, NUSS programme, p. 69)

ESTABLISHING THE QUALITY ASSURANCE
PROGRAMME FOR A NUCLEAR POWER
PLANT PROJECT: A Safety Guide
Safety Series No. 50-SG-QA1
(See under Nuclear Power Plants, NUSS programme, p. 69)

QUALITY ASSURANCE RECORDS SYSTEM FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA2
(See under Nuclear Power Plants, NUSS programme, p. 70)

QUALITY ASSURANCE IN THE PROCUREMENT OF
ITEMS AND SERVICES FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA3
(See under Nuclear Power Plants, NUSS programme, p. 70)

QUALITY ASSURANCE DURING SITE CONSTRUCTION
OF NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA4
(See under Nuclear Power Plants, NUSS programme, p. 70)

QUALITY ASSURANCE DURING
COMMISSIONING AND OPERATION OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA5 (Rev. 1)
(See under Nuclear Power Plants, NUSS programme, p. 70)

QUALITY ASSURANCE IN THE DESIGN OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA6
(See under Nuclear Power Plants, NUSS programme, p. 70)
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QUALITY ASSURANCE ORGANIZATION FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA7
(See under Nuclear Power Plants, NUSS programme, p. 71)

QUALITY ASSURANCE IN THE MANUFACTURE OF
ITEMS FOR NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA8
(See under Nuclear Power Plants, NUSS programme, p. 71)

QUALITY ASSURANCE AUDITING FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA10
(See under Nuclear Power Plants, NUSS programme, p. 71)

QUALITY ASSURANCE IN THE PROCUREMENT,
DESIGN AND MANUFACTURE OF NUCLEAR
FUEL ASSEMBLIES: A Safety Guide
Safety Series No. 50-SG-QA11
(See under Nuclear Power Plants, NUSS programme, p. 71)

ance programmes; 4. Inspection reports; 5. Periodic evaluation
of effectiveness of and trends in quality assurance programme
performance; 6. Enforcement of compliance with the quality
assurance programme; 7. Manpower requirements and techni-
cal qualifications of quality assurance regulatory inspectors;
Appendix I: Inspection procedure on document control;
Appendix II: Inspection procedure on procurement control;
Appendix III: Inspection procedure on receipt, storage and han-
dling of materials and equipment; Appendix IV. Inspection pro-
cedure on control of measuring and test equipment; Appendix V:
Inspection procedure on non-conformance control; Appendix VI:
Inspection procedure on corrective action; Appendix VII:
Inspection procedure on record system; Appendix VIII:
Inspection procedure on auditing; Annex I: Example of inspec-
tion report cover page for licensee inspection; Annex II: Example
of inspection report cover page for vendor inspection; Annex III:
Example of legal framework for enforcement measures;
Annex IV: Example of severity level categorization for enforce-
ment purposes; Annex V: Example of a system of civil penalties
for enforcement purposes.

STI/DOC/10/296 (132 pp.; 1989)
ISBN 92-0-155089-7
Price: 400 Austrian Schillings

QUALITY ASSURANCE FOR
NUCLEAR POWER PLANTS
Proceedings Series
(See under Nuclear Power Plants, p. 75)

QUALITY ASSURANCE FOR THE SAFE
TRANSPORT OF RADIOACTIVE MATERIAL
Safety Series No. 113
(See under Transport of Radioactive Material, p. 82)

QUALITY MANAGEMENT FOR
NUCLEAR POWER PLANT OPERATION: A Manual
Technical Reports Series No. 315
(See under Nuclear Power Plants, p. 75)

REGULATORY INSPECTION OF THE IMPLEMENTATION
OF QUALITY ASSURANCE PROGRAMMES: A Manual
Technical Reports Series No. 296

Guidance in the organization and performance of regulatory
inspection functions regarding the implementation of quality
assurance programmes in all stages of the nuclear power plant
project. The manual is intended primarily for the management
personnel and upper staff from regulatory bodies but it will also
be helpful to management personnel from nuclear utilities and
vendors.

Contents: 1. Introduction; 2. Techniques and methods of inspec-
tion; 3. Performance of regulatory inspections of quality assur-

Legal and Governmental Aspects

GUIDANCE FOR REGULATION OF
UNDERGROUND REPOSITORIES FOR
DISPOSAL OF RADIOACTIVE WASTES
Safety Series No. 96
(See under Waste Repositories, p. 85)

NUSS Publications

CODE ON THE SAFETY OF NUCLEAR POWER
PLANTS: GOVERNMENTAL ORGANIZATION
Safety Series No. 50-C-G (Rev. 1)
(See under Nuclear Power Plants, NUSS programme, p. 56)

QUALIFICATIONS AND TRAINING OF
STAFF OF THE REGULATORY BODY FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G1
(See under Nuclear Power Plants, NUSS programme, p. 56)

INFORMATION TO BE SUBMITTED IN
SUPPORT OF LICENSING APPLICATIONS FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G2
(See under Nuclear Power Plants, NUSS programme, p. 57)
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CONDUCT OF REGULATORY REVIEW AND
ASSESSMENT DURING THE LICENSING PROCESS FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G3
(See under Nuclear Power Plants, NUSS programme, p. 57)

RECOMMENDATIONS FOR THE SAFE USE AND
REGULATION OF RADIATION SOURCES IN
INDUSTRY, MEDICINE, RESEARCH AND TEACHING
Safety Series No. 102
(See under Radiation Sources and Accelerators, p. 95)

INSPECTION AND ENFORCEMENT BY THE REGULATORY
BODY FOR NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G4
(See under Nuclear Power Plants, NUSS programme, p. 57)

REGULATORY PRACTICES AND SAFETY
STANDARDS FOR NUCLEAR POWER PLANTS
Proceedings Series
(See under Nuclear Power Plants, p. 76)

PREPAREDNESS OF PUBLIC AUTHORITIES FOR
EMERGENCIES AT NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. S0-SG-G6
(See under Nuclear Power Plants, NUSS programme, p. 57)

LICENCES FOR NUCLEAR POWER PLANTS: CONTENT,
FORMAT AND LEGAL CONSIDERATIONS: A Safety Guide
Safety Series No. 50-SG-G8
(See under Nuclear Power Plants, NUSS programme, p. 58)

REGULATIONS AND GUIDES FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-G9
(See under Nuclear Power Plants, NUSS programme, p. 58)

STRENGTHENING RADIATION AND
NUCLEAR SAFETY INFRASTRUCTURES IN
COUNTRIES OF THE FORMER USSR

Proceedings of a forum organized by UNDP and the IAEA,
Vienna, 4-7 May 1993. These proceedings represent the first
step of the UN project to provide to the countries of the former
USSR an integrated package of assistance to strengthen the
overall national infrastructure for radiation protection as well as
for nuclear safety, including the establishment of an adequate
legal framework.

Contents: Opening speeches; Presentations and discussions;
Report of the Joint Secretariat.

STI/PUB/939 (143 pp., 6 figures; 1993)
E ISBN 92-0-102793-1
R ISBN 92-0-400493-2
Price: 300 Austrian Schillings

RADIATION PROTECTION INFRASTRUCTURE
Proceedings Series
(See under Radiation Protection, p. 94)

THE REGULATORY PROCESS FOR THE
DECOMMISSIONING OF NUCLEAR FACILITIES
Safety Series No. 105
(See under Radioactive Waste Management, p. 108)
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ELECTRICITY AND THE ENVIRONMENT
Proceedings Series

Proceedings of a Senior Expert symposium jointly organized by
CEC, CMEA, ECE, IAEA, IEA, IIASA, OECD/NEA, UNEP, IBRO,
WHO, WMO, in co-operation with the Government of Finland,
Helsinki, 13-17 May 1991. The objective of the symposium was
to provide a comprehensive assessment of the environmental
and health factors as well as the economic factors involved in
supplying electricity services, and to suggest a framework with-
in which these issues should be taken into account in making
future plans and decisions on electricity production and use. The
potential role of different ways of meeting electricity service
requirements was also analysed, taking into consideration both
demand side and supply options in the light of their comparative
economic, environmental and health related impacts.

Contents: Opening session; Energy and electricity supply and
demand: Implications for the global environment; Energy
sources and technologies for electricity generation; Comparative
environmental and health effects of different energy systems for
electricity generation; Incorporation of environmental and health
impacts into policy, planning and decision making for the elec-
tricity sector; Luncheon sessions; Policy aspects of electricity
and the environment; Key issues and findings and round table
on challenges for international co-operation.

STI/PUB/877 (501 pp., 65 figures; 1991)
ISBN 92-0-150091-2
Price: 1300 Austrian Schillings

NUCLEAR POWER EXPERIENCE
Proceedings Series

Proceedings of a conference, Vienna, 13-17 September 1982.
These proceedings give an authoritative summary of the experi-
ence of more than 2600 reactor-years of operation of nuclear
power plants and the associated fuel cycles. Besides the techni-
cal and economic aspects, the general experience gained from
development of nuclear power programmes and international
co-operation is covered extensively. The proceedings are pub-
lished in six volumes, five of which contain all the 229 papers
presented at the conference; the sixth volume contains indexes.

Vol. 1 : Planning and Development of Nuclear Power
Programmes
Opening session; Planning and development of nuclear
power programmes; Nuclear power programme develop-
ment in developing countries; Nuclear power in develop
ing countries.

STI/PUB/627 (459 pp., 67 figures; 1983)
ISBN 92-0-050083-8
Price: 1080 Austrian Schillings

Vol. 2: Nuclear Power Production
Nuclear power production; Plant availability; Nuclear
power generating costs; Panel: Three Mile Island 2 —
resulting impacts and improvements.

STI/PUB/627 (637 pp., 180 figures; 1983)
ISBN 92-0-050183-4
Price: 1490 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL *NEW
CYCLE AND WASTE MANAGEMENT:
STATUS AND TRENDS
Part C of the IAEA Yearbook 1995

This part of the IAEA Yearbook 1995 deals with the status and
trends in nuclear power, the nuclear fuel cycle and radioactive
waste management throughout the world, together with a
summary of the IAEA programmes in these areas. Of special
relevance are the sections on recent changes in the uranium
market, the comparative assessment of the environmental
effects of nuclear and other energy sources and radioactive
waste management in Central and Eastern Europe.

Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management.

STI/PUB/987 (109 pp., 25 figures, 18 x 24 cm; 1995)
ISBN 92-0-101395-7
Price: 200 Austrian Schillings

Vol. 3: Nuclear Fuel Cycle
Nuclear fuel cycle; Waste management and disposal;
Uranium resources and production; Uranium enrichment
and fuel fabrication; Fuel performance; Spent fuel man-
agement; Storage, transport, reprocessing and recycle.

STI/PUB/627 (893 pp., 177 figures; 1983)
ISBN 92-0-050283-0
Price: 2090 Austrian Schillings

Vol. 4: Nuclear Safety
Nuclear safety experience; Panel: Using nuclear safety
experience; Developments in safety analysis and tech-
nology; Man-machine interface in nuclear power plant
control; Radiation protection at nuclear power plants and
fuel cycle facilities; Regulatory experience; Nuclear
power, energy and environmental health.

STI/PUB/627 (837 pp., 142 figures; 1983)
ISBN 92-0-050383-7
Price: 1960 Austrian Schillings
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Vol. 5: Advanced Systems and International Co-operation
Advanced systems; Breeder systems and their fuel
cycles; International safeguards; Panel: Potential and
limitations of international safeguards; Safeguards im-
plementation; International co-operation.

STI/PUB/627 (659 pp., 116 figures; 1983)
ISBN 92-0-050483-3
Price: 1550 Austrian Schillings

Vol. 6: Indexes and Lists
Contents list of all volumes; Author and transliteration
indexes; List of participants; Paper number index;
Subject index.

STI/PUB/627 (156 pp.; 1983)
ISBN 92-0-050583-X
Price: 360 Austrian Schillings

NUCLEAR POWER PERFORMANCE AND SAFETY
Proceedings Series

Proceedings of a conference, Vienna, 28 September to 2
October 1987. These proceedings provide an authoritative and
comprehensive picture of the current status of and trends in
nuclear power, nuclear safety and the nuclear fuel cycle.

Vol. 1 : Performance, Overview and Prospects
Introduction; Summaries of the Conference; The
prospects for nuclear power in the 1990s; The need for
safety in nuclear power programmes; Performance of
nuclear power plants: Outlook for the future; Nuclear
power economics and financing.

STI/PUB/761 (275 pp., 51 figures; 1988)
ISBN 92-0-050088-9
Price: 700 Austrian Schillings

Vol. 2: Achievements in Construction and Operation
Plant construction achievements; Plant availability
achievements; Controlling and financing nuclear power
costs; Achievements in technology transfer and infra-
structure development; Advanced systems.

STI/PUB/761 (473 pp., 123 figures; 1988)
ISBN 92-0-050188-5
Price: 1180 Austrian Schillings

Vol. 3: Safety and International Co-operation
The need for safety in nuclear power programmes;
International co-operation in nuclear safety; Technical
aspects in plant safety; Approaches to safety; Panel:
Operational safety in the 1990s.

STI/PUB/761 (281 pp., 27 figures; 1988)
ISBN 92-0-050288-1
Price: 720 Austrian Schillings

Vol.4: Safety Technology
Nuclear safety experience and safety assessment
trends; Safety and severe accidents; Safety improve-
ments in design and operation; Poster presentations.

STI/PUB/761 (651 pp., 129 figures; 1988)
ISBN 92-0-050388-8
Price: 1610 Austrian Schillings

Vol. 5: Nuclear Fuel Cycle
Waste management in the 1990s; Decontamination and
decommissioning; Waste management, treatment and
disposal; Nuclear fuel cycle — present and future;
Enrichment services and advanced reactor fuels;
Improvements in reactor fuel utilization and perfor-
mance; Spent fuel management options: Future needs
and economic choices.

STI/PUB/761 (680 pp., 198 figures; 1988)
ISBN 92-0-050488-4
Price: 1680 Austrian Schillings

Vol. 6: Indexes and Lists
Contents of all volumes; List of participants; Author and
transliteration indexes; Index of papers and posters by
number.

STI/PUB/761 (85 pp.; 1988)
ISBN 92-0-050588-0
Price: 240 Austrian Schillings

NUCLEAR POWER REACTORS
IN THE WORLD — April 1995 Edition
Reference Data Series No. 2

*NEW

This is the fifteenth edition of Reference Data Series No. 2,
which is published once a year, to present the most recent reac-
tor data available to the Agency. It contains the following sum-
marized information on nuclear power reactors in the world: (1)
General information as of the end of 1994 on power reactors
operating or under construction, and shut down; (2)
Performance data on reactors operating in the Agency's
Member States, as reported to the Agency. The information is
collected by the Agency through questionnaires circulated to
Member States by means of the designated national correspon-
dents. The replies are used to maintain the IAEA Power Reactor
Information System (PRIS Data Bank).

IAEA-RDS-2/15 (78 pp., 6 figures, 9.5 x 17.5 cm; 1995)
ISBN 92-0-101795-2
Price: 140 Austrian Schillings
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RISKS AND BENEFITS OF ENERGY SYSTEMS
Proceedings Series

Proceedings of a symposium organized in co-operation with
UNEP and WHO, Julich, Germany, 9-13 April 1984. The role of
energy in the economy and in society, the risks and impacts of
energy production, cost-effective measures to reduce risks and
national energy strategies in response to global constraints were
discussed. Decisions on energy systems have to be based on an
assessment of many different aspects regarding their risks and
benefits. Many case studies were presented and it was shown
that it is of the utmost importance to list all the assumptions
made and to discuss the uncertainties and limitations of the
analysis. Comparison of risks of energy systems lead to a defi-
nite rank ordering per unit of energy produced, but risks are only
one aspect in defining an appropriate energy mix. In order to
allow for efficient risk management it is important to apply cost-
effectiveness techniques to various options for reducing risks.

Contents: Energy, economy and society; Panel 1: Energy and
societal goals; Risks and impacts of energy systems; Risk
management; Panel 2: Risk management; Low probability/high
consequence risks; National energy strategies in response to
global constraints; Panel 3: Risks, benefits and decisions.

STI/PUB/668 (671 pp., 155 figures; 1984)
ISBN 92-0-020784-7
Price: 1560 Austrian Schillings

THE NUCLEAR POWER OPTION
Proceedings Series

*NEW

Proceedings of an international conference, Vienna, 5-8
September 1994. The purpose of the conference was to discuss
the present and future importance of the nuclear power option as
a source for energy based on proven, accepted, economically
competitive and environmentally benign technologies. The safe
and reliable operation of existing nuclear power plants, the
demonstration of convincing solutions to the storage and dispos-
al of radioactive waste, a predictable licensing process and sup-
portive government policies are essential prerequisites to achiev-
ing a wider public acceptance of nuclear power, which presently
is the most important factor deciding its future application.

Contents: Plenary session; National and regional overviews;
Learning from experience: I. Operation and maintenance;
II. Construction, quality assurance and decommissioning;
III. Improving performance; Issues affecting the nuclear power
option: I. Public acceptance; II. Irradiated fuel and waste man-
agement; III. Safety; IV. Economics, environment and liability;
Timely preparation: I. Providing resources; II. Government
strategies; Panel discussion; Closing statements.

STI/PUB/946 (763 pp., 107 figures; 1995)
ISBN 92-0-100395-1
Price: 2160 Austrian Schillings

Nuclear Power Planning and
Economics

ADVANCED NUCLEAR POWER SYSTEMS:
DESIGN, TECHNOLOGY, SAFETY AND
STRATEGIES FOR THEIR DEVELOPMENT
Proceedings Series

Proceedings of a symposium organized by the IAEA and hosted
by the Korea Electric Power Corporation on behalf of the
Government of the Republic of Korea, in co-operation with the
CEC, the European Nuclear Society, the Korea Atomic Industrial
Forum, the Korean Nuclear Society, the OECD/NEA and the
World Energy Council, Seoul, 18-22 October 1993. The pur-
pose of the symposium was to provide a forum for discussions
on the need for nuclear power, on the features of advanced
nuclear power systems and their design objectives and safety
approaches, taking into consideration the views of regulatory
bodies, on identifying barriers to the deployment of these sys-
tems, and on reviewing options for international co-operation.

Contents: Opening session; Introduction and overviews of other
relevant conferences; Design and safety objectives of advanced
nuclear power systems; Panel: Regulatory experience and views
on safety aspects of advanced reactors; Barriers and strategies
for the deployment of advanced nuclear power systems; Panel:
Evaluation of barriers and strategies for the deployment of
advanced nuclear power systems; Options for international co-
operation for the deployment of advanced nuclear power sys-
tems; Panel: The role of international organizations; Closing
session.

STI/PUB/931 (517 pp., 36 figures; 1994)
ISBN 92-0-101894-0
Price: 1520 Austrian Schillings

BID INVITATION SPECIFICATIONS FOR
NUCLEAR POWER PLANTS — A Guidebook
Technical Reports Series No. 275

This Guidebook constitutes a complement to a series of techni-
cal guidebooks: Technical Evaluation of Bids for Nuclear Power
Plants, Technical Reports Series No. 204 (1981), Guidebook on
the Introduction of Nuclear Power, Technical Reports Series
No. 217 (1982), and Economic Evaluation of Bids for Nuclear
Power Plants, 1986 Edition, Technical Reports Series No. 269
(1986). These provide, in particular, information on the process
of plant acquisition and advice on the principal activities involved
in the planning and implementation of nuclear power projects, as
well as on the infrastructure requirements and development
needs for the successful implementation of a nuclear power pro-
gramme. These reports are directed to the special needs of
developing countries.

Contents: Introduction; Part 1. Information provided by the
owner; Part 2. Information requested from the bidders;
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Appendix A. IAEA Account System for Nuclear Power Plants;
Appendix B. Technical questionnaires; Appendix C. Abbreviations;
Bibliography.

STI/DOC/10/275 (165 pp.; 1987)
ISBN 92-0-155187-8
Price: 500 Austrian Schillings

plants; Appendix B. Example of sensitivity analysis; Appendix C.
Abbreviations; Annex: IAEA computer programme for economic
bid evaluation; Bibliography.

STI/DOC/10/269 (225 pp., 43 figures; 1986)
ISBN 92-0-155386-2
Price: 620 Austrian Schillings

DEVELOPING INDUSTRIAL INFRASTRUCTURES
TO SUPPORT A PROGRAMME OF
NUCLEAR POWER: A Guidebook
Technical Reports Series No. 281

This Guidebook offers assistance in preparing national industry
for participation in a nuclear power programme. It provides guid-
ance to those who are responsible for setting up the essential
infrastructure necessary to raise the standards of the national
industry and to make increasing use of the services of domestic
rather than foreign suppliers. In addition, the Guidebook shows
some of the implications, consequences and options involved in
a nuclear power programme.

Contents: Introduction; Chapter 1. An executive overview;
Chapter 2. The nuclear power technology; Chapter 3. Role of the
utility in project implementation; Chapter 4. National participa-
tion; Chapter 5. The transfer of technology; Chapter 6. Quality
assurance; Chapter 7. Engineering and project management;
Chapter 8. Equipment manufacturing and materials supply;
Chapter 9. Plant construction, erection and commissioning;
Chapter 10. Fuel cycle activities.

STI/DOC/10/281 (171 pp., 34 figures; 1988)
ISBN 92-0-155188-6
Price: 490 Austrian Schillings

ECONOMIC EVALUATION OF BIDS FOR
NUCLEAR POWER PLANTS —1986 Edition: A Guidebook
Technical Reports Series No. 269

This Is a revision of IAEA Technical Reports Series No. 175,
Guidebook on Economic Evaluation of Bids for Nuclear Power
Plants, published in 1976. It contains information, advice and
recommendations on the principles, methods and guidelines
which should be applied.

Contents: Introduction; Outline of the complete bid evaluation
process and description of the economic bid evaluation;
Contract approaches; Basis for the economic bid evaluation;
Evaluation methods; Sources of financing, financing proposals
and aspects of the economic evaluation of financing proposals;
Implementation of the economic bid evaluation; Technology
transfer; Appendix A. IAEA account system for nuclear power

ENERGY AND NUCLEAR POWER
PLANNING IN DEVELOPING COUNTRIES
Technical Reports Series No. 245

The major objective of this publication is to familiarize energy
specialists in developing countries with the fundamental ele-
ments of comprehensive national energy planning. The book
goes into the many technical and economic aspects which are
involved in energy planning in general and which also have to be
taken into account when considering the utilization of nuclear
power in a national energy network. It is further intended for use
as a training manual or textbook.

Contents: Introduction: Energy and development; Chapter I.The
energy system: Technical, economic and planning issues; Part I:
Energy demand and rational energy supply; Chapter 2. Energy
demand and demand management; Chapter 3. Primary energy
resources: Inventory, reserves and production potential;
Chapter 4. Development of some newer and renewable primary
energy resources; Chapter 5. Intermediate energy forms;
Chapter 6. Electrical energy; Chapter 7. Energy transport, distri-
bution and storage; Chapter 8. Improved energy husbandry —
energy conservation; Chapter 9. Environmental effects and other
constraints to energy development; Part II: Economic aspects of
energy development; Chapter 10. Basic concepts of energy eco-
nomics; Chapter 11. Electricity generation cost of nuclear and
fossil-fuelled power plants; Chapter 12. Financial aspects;
Part III: World energy development; Chapter 14. Energy in indus-
trialized countries; Chapter 15. Energy in developing countries;
Part IV: Energy planning; Chapter 16. Optimization of energy
supply and utilization — the increasing role of electricity;
Chapter 17. Energy planning; Chapter 18. Launching conditions
and implementation of a nuclear power programme.

STI/DOC/10/245 (814 pp., 246 figures; 1985)
ISBN 92-0-155085-5
Price: 1940 Austrian Schillings

ENERGY AND NUCLEAR POWER STUDY FOR ALGERIA

A study jointly undertaken by the International Atomic Energy
Agency and the Algerian National Electricity and Gas Company
between 1980 and 1982.

Contents: Summary of principal results; Introduction; Current
economic situation in Algeria; Choice of scenario; Analysis of
future energy and electricity demands; Analysis of investment
plans for electricity and the role of nuclear power; Additional
problems linked to nuclear development; Conclusion. Annexes:
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Description of MAED; Description of the WASP model; Data and
results of MAED; Results for the WASP model; Staff require-
ments and participation by national industry in association with
a nuclear power plant project.

STI/PUB/658 (249 pp., 35 figures, 21 x 29.7 cm; 1984)
E ISBN 92-0-159485-2
F ISBN 92-0-259084-2
Price: 600 Austrian Schillings

ENERGY, ELECTRICITY AND *NEW
NUCLEAR POWER ESTIMATES FOR THE
PERIOD UP TO 2015 — July 1995 Edition
Reference Data Series No. 1

This booklet contains the most recent estimates of energy, elec-
tricity and nuclear power for the years 1994, 2000, 2010 and
2015. All information presented are IAEA estimates, except for
the 1994 nuclear data which are based on official data gathered
by the IAEA.

IAEA-RDS-1/15 (53 pp., 10 figures, 9.5 x 17.5 cm; 1995)
ISBN 92-0-104395-3
Price: 120 Austrian Schillings

FINANCING ARRANGEMENTS FOR
NUCLEAR POWER PROJECTS IN
DEVELOPING COUNTRIES: A Reference Book
Technical Reports Series No. 353

This report outlines the general characteristics of financing a
nuclear power project and presents innovative approaches for
power generation financing. It discusses the special conditions
and requirements of nuclear power projects and their financing
complexities. The availability of adequate and secure financial
resources is one of the most crucial constraints in the implemen-
tation of nuclear power projects in developing countries. Possible
ways and means of dealing with these constraints are presented.

Contents: Chapter 1. Introduction; Chapter 2. The status of
nuclear power and special circumstances related to the financ-
ing of nuclear power projects; Chapter 3. Costs and economic
feasibility of nuclear power plants; Chapter 4. Conventional
approaches for financing power generation projects in develop-
ing countries; Chapter 5. Experience gained and lessons
learned; Chapter 6. Alternative approaches for mobilizing finan-
cial resources; Chapter 7. Conclusions; References; Glossary;
Annex I: Issues affecting the financing of nuclear power plants
and the actions proposed for various actors; Annex II: Alternative
Energy fund of Egypt; Annex III: Sector understanding on export
credits for nuclear power plants; Annex IV: Aliaga thermal power
project in Turkey; Annex V: BOT project development cycle.

STI/DOC/10/353 (189 pp., 17 figures; 1993)
ISFN 92-0-100993-3
Pr ;e: 600 Austrian Schillings

GUIDEBOOK ON RESEARCH AND DEVELOPMENT
SUPPORT FOR NUCLEAR POWER
Technical Reports Series No. 298

This guidebook summarizes the experience of individual coun-
tries on the role of the R&D organization in developing their
nuclear power programmes.

Contents: 1. Introduction; 2. The role of the R&D organization;
3. Establishing the R&D organization; 4. Managing the R&D
organization; References; Appendix I: The role of R&D in devel-
oping Canada's nuclear power programmes; Appendix II: Indian
experience in R&D activities for nuclear power; Appendix III:
Spanish experience in R&D activities for the nuclear power pro-
gramme; Appendix IV: The United Kingdom Atomic Energy
Authority and the United Kingdom Nuclear Power Programme;
Appendix V: The Electric Power Research Institute and its
nuclear R&D programme.

STI/DOC/10/298 (91 pp., 6 figures; 1989)
ISBN 92-0-155189-4
Price: 300 Austrian Schillings

GUIDEBOOK ON THE INTRODUCTION OF
NUCLEAR POWER
Technical Reports Series No. 217

This publication contains information, advice and recommenda-
tions on the introduction of nuclear power applicable to any
country, whether developed or developing, but it is especially rel-
evant for developing countries. Of interest to government offi-
cials, decision makers, planners, managers and professional
staff, and economists.

Contents: Part I: Survey of nuclear power; Part II: Special
aspects and considerations relevant to the introduction to
nuclear power; Part III: Stages of introduction of nuclear power.

STI/DOC/10/217 (351 pp., 23 figures; 1982)
ISBN 92-0-155082-0
Price: 740 Austrian Schillings

INTRODUCING NUCLEAR POWER PLANTS INTO
ELECTRICAL POWER SYTEMS OF LIMITED CAPACITY
Technical Reports Series No. 271

The present publication provides an in-depth treatment of spe-
cial technical issues associated with the interaction of nuclear
power plants (NPPs) and electric grids of limited capacity.
Currently proven NPPs have been developed for use in large
interconnected power systems of high quality and hence are
likely to face problems when introduced into grids where this
quality does not exist.

Contents: Executive summary; 1. Introduction; 2. Grid character-
istics and operation of an NPP; 3. Operating experience with
NPPs in grids of limited capacity; 4. Characteristics of NPPs and
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their compatibility with grids of limited capacity; 5. Integration of
NPPs with the grid; 6. Remedial measures based on NPP oper-
ational experience; 7. Expanding the share of nuclear capacity in
the generating mix; Appendix I: Characteristics of a typical high
performance grid (reported data); Appendix II: Characteristics of
a typical low performance grid (reported data); Appendix III:
Characteristics of PWR units (vendor data); Appendix IV:
Characteristics of standardized BWR units (vendor data);
Appendix V: Characteristics of standardized CANDU PHWR
units (vendor data); Appendix VI: Specifics of grid data sheet;
Appendix VII: Specifics of NPP characteristics to be obtained by
the prospective owner from the vendors.

STI/DOC/10/271 (117 pp., 9 figures; 1987)
ISBN 92-0-155087-1
Price: 360 Austrian Schillings

MANPOWER DEVELOPMENT FOR
NUCLEAR POWER: A Guidebook
Technical Reports Series No. 200

This guidebook, especially relevant to developing countries
embarking on nuclear power programmes, provides policy mak-
ers and managers of such programmes with information and
guidance on the role, requirements, planning and implementa-
tion of manpower development programmes.

Contents: Introduction; Chapter 1. Manpower requirements;
Chapter 2. National participation and manpower development;
Appendix to Chapter 2: Experience of various Member States in
national participation and manpower development; Chapter 3.
Manpower development for a nuclear power programme.

STI/DOC/10/200 (508 pp., 54 figures; 1980)
ISBN 92-0-155080-4
Price: 980 Austrian Schillings

MANPOWER REQUIREMENTS AND DEVELOPMENT FOR
NUCLEAR POWER PROGRAMMES
Proceedings Series

Proceedings of a symposium, Saclay, France, 2-6 April 1979.
The promotion of manpower development in the nuclear field, a
demanding technology, requires excellence in human perfor-
mance. The availability of adequately qualified manpower is an
essential condition of success of any nuclear power programme
or project as well as of transfer of technology. This is especially
relevant for the developing countries. The papers deal with the
whole range of this subject and discuss both general and spe-
cific aspects of manpower requirements and development, refer-
ring to national experience as well as discussing specifically
international assistance in training.

Contents: General aspects of manpower requirements and
development; National experience and manpower development

programmes; International assistance in training; Specific fields
and aspects of manpower development; Panel discussion.

STI/PUB/523 (628 pp., 87 figures; 1980)
ISBN 92-0-050080-3
Price: 1180 Austrian Schillings

NUCLEAR POWER PROJECT MANAGEMENT:
A Guidebook
Technical Reports Series No. 279

This guidebook provides specific advice and guidance to project
management for the construction of nuclear power plants. While
operating performance of nuclear power plants has been
improving in recent years and has generally been comparable to
or better than that of fossil fired plants in the same size ranges,
performance during construction has been variable. Although
additional licensing requirements, public intervention and fund-
ing problems have been blamed for most of the delays and cost
increases, there is growing recognition that lack of proper pro-
ject management has been a major factor.

Contents: Introduction; Project management — preparatory
phase; Project management — execution phase; Appendix I:
Sample outline of project manual; Appendix II: Manpower for
utility project management; Appendix III. Manpower for main
contractor project management; Appendix IV. Computerized
treatment of project schedules; Bibliography; Glossary.

STI/DOC/10/279 (148 pp., 18 figures; 1988)
ISBN 92-0-155088-X
Price: 400 Austrian Schillings

Nuclear Power Operations

CODE ON THE SAFETY OF NUCLEAR
POWER PLANTS: OPERATION
Safety Series No. 50-C-O (Rev. 1)

This code is prepared for those responsible for operating and
regulating stationary nuclear power plants. Its safety require-
ments and recommendations cover surveillance, operational
limits and conditions, commissioning, plant management and
site personnel, operating instructions and procedures, mainte-
nance, testing, examination and inspection, modifications, radi-
ologial protection, effluent and waste management, emergency
arrangements, quality assurance, security, records and reports,
and decommissioning.

Contents: Definitions; 1. Introduction; 2. Surveillance by the
operating organization and by the regulatory body; 3. Operational
limits and conditions; 4. Commissioning; 5. Structure of the oper-
ating organization; 6. Plant management and operating person-
nel; 7. Operating instructions and procedures; 8. Maintenance,
testing, examination and inspection; 9. Core management and
fuel handling; 10. Modifications; 11. Radiation protection;
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12. Effluent and waste management; 13. Emergency prepared-
ness; 14. Quality assurance programme; 15. Security; 16.
Review of operation and feedback of experience; 17. Records
and reports; 18. Decommissioning.

STI/PUB/799 (42 pp., 1 figure; 1988)
E ISBN 92-0-123588-7
C ISBN 92-0-523390-0
F ISBN 92-0-223489-2
R ISBN 92-0-423790-2
S ISBN 92-0-323489-6
Price: 160 Austrian Schillings

collection and record keeping system; 4. General recommenda-
tions for implementing the proposed data collection and record
keeping system; Appendix I: Component specific data needs;
Appendix II: Examples of effective data collection and record
keeping systems; Appendix III: Guidance for implementation of
an advanced data collection and record keeping system;
References; Glossary.

STI/PUB/902 (47 pp., 1 figure; 1991)
ISBN 92-0-123591-7
Price: 200 Austrian Schillings

COMMISSIONING PROCEDURES FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O4

This guide deals with the commissioning of all types of nuclear
power plants with thermal neutron reactors. Its purpose is to give
guidance on good practice, the implementation of which will
enable commissioning to proceed safely and provide assur-
ances that the plant has been constructed and can operate
according to design intent. The guide covers the programme of
tests to be prepared and the responsibility for implementing and
reporting on the various parts of the commissioning programme.

Contents: Introduction; Commissioning programme; Principal
stages of commissioning; Testing procedures; Organization,
responsibilities and audit; Interfaces between construction;
Commissioning and operating activities at the site; Deviations
during commissioning; Documentation; Appendix A: Fuel load-
ing; Annex I: Detailed list of commissioning tests; Definitions.

STI/PUB/574 (58 pp.; 1980)
E ISBN 92-0-623380-7
C ISBN 92-0-523187-8
F ISBN 92-0-223981-9
R ISBN 92-0-323881-6
S ISBN 92-0-423282-X
Price: 180 Austrian Schillings

DATA COLLECTION AND RECORD KEEPING FOR THE
MANAGEMENT OF NUCLEAR POWER PLANT AGEING
Safety Series No. 50-P-3

This publication provides guidance on data requirements and an
effective and practical system for data collection and record
keeping in relation to the evaluation and management of ageing
and service life of nuclear power plant components. The appli-
cation of the guidance will contribute to the safe and reliable
operation of nuclear power plants and will facilitate international
information exchange on ageing related component failures,
malfunctions and degradation, since data collected using the
same ground rules are easier to exchange and compare.

Contents: 1. Introduction; 2. General data needs for the evalua-
tion and management of ageing; 3. Attributes of an effective data

DEVELOPMENT AND IMPLEMENTATION OF
COMPUTERIZED OPERATOR SUPPORT
SYSTEMS IN NUCLEAR INSTALLATIONS
Technical Reports Series No. 372
(See under Reactor Technology, p. 127)

FEEDBACK OF OPERATIONAL SAFETY EXPERIENCE
FROM NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Paris, 16-20 May 1988. Operating experience feedback pro-
grammes have been extensively developed at various levels
within the nuclear community and their effectiveness also has
improved greatly as a result of: (a) the setting of more ambitious
plant targets providing greater margins in accident situations; (b)
access to predictive operating data, indicative of the future per-
formance of plants; and (c) the careful assessment, or review, of
past operating experience to promptly correct the root causes of
any adverse trends. The purpose of the symposium was to pro-
vide a forum for the detailed exchange of experience for the dis-
cussion of various ways of closing the feedback loop, with the
ultimate goal of enhancing the level of operational safety at
nuclear power plants.

Contents: Opening session; Methods of identification of opera-
tional safety issues in nuclear power plants; Methods of analysis
of operational safety issues; Corrective actions implemented as
a result of operating experience; Operational safety experience
feedback systems; Panel discussion: Operational safety of
nuclear power plants — future trends; Closing session.

STI/PUB/785 (695 pp., 174 figures; 1989)
ISBN 92-0-020289-6
Price: 1700 Austrian Schillings

IN-SERVICE INSPECTION FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O2

This guide outlines provisions for the preparation of in-service
inspection programmes for critical systems and components of
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primary reactor coolant systems. Recommendations cover
methods and techniques applicable to in-service inspection and
the minimum frequency of examinations and tests. Methods of
evaluating the results are described and acceptance standards
defined. Methods of preparing the necessary documentation,
procedures and records are recommended.

Contents: Introduction; Design considerations; In-service exam-
ination; Evaluation of examination results; Test requirements;
Repair and replacement; Equipment, methods and techniques;
Administrative aspects; Records; Annex I: In-service inspection
of light-water-cooled reactor plants; Annex II: In-service inspec-
tion of heavy-water-cooled pressure-tube reactor plants;
Annex III: In-service inspection of gas-cooled reactor plants with
pressure vessels.

STI/PUB/554(47pp.;1980)
E ISBN 92-0-123180-6
C ISBN 92-0-523387-0
F ISBN 92-0-223880-4
R ISBN 92-0-^23781-3
S ISBN 92-0-823081-3
Price: 160 Austrian Schillings

IN-SERVICE INSPECTION OF NUCLEAR
POWER PLANTS: A Manual
Safety Series No. SO-P-2

A detailed description of management systems, administrative
controls and procedures for in-service inspection and some
aspects of leak detection activities are given. It is directed at the
plant management level for in-service inspection of components
important to safety. It also gives illustrative examples of good
practice and recommendations from operating and support
organizations.

Contents: 1. Introduction; 2. Requirements for in-service inspec-
tion; 3. Development of the in-service inspection programme;
4. Implementation of the in-service inspection programme;
5. Inspection techniques; Annex I: Example of a policy docu-
ment; Annex II: Example of a document for the organization and
responsibilities of an in-service inspection programme;
Annex III. Example of a document on the description of the in-
service inspection programme extent; Annex IV: Examples of
inspection programmes for systems and components; Annex V:
Example of a qualification procedure for ultrasonic examination
equipment; Annex VI: Example of a magnetic particle examina-
tion procedure; Annex VII: Example of a liquid penetrant exami-
nation procedure; Annex VIII: Example of a visual examination
procedure; Annex IX: Example of a peak and pressure testing
procedure.

STI/PUB/856 (181 pp., 93 figures; 1991)
ISBN 92-0-123491-0
Price: 560 Austrian Schillings

MAINTENANCE OF NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O7 (Rev. 1)

The guide covers the organizational and procedural aspects of
effective maintenance for safe operation of nuclear power plants,
but does not provide detailed technical advice on the mainte-
nance of particular items. It gives guidance on preventive and
remedial measures necessary to ensure safety. Experience from
OSART missions and from the use of the manual on mainte-
nance of systems and components important to safety was used
for the revision. The sections on the maintenance programme,
administrative control and modifications have been revised and
a new section on the feedback of experience developed.

Contents: Definitions; Note on the interpretation of the text;
1. Introduction; 2. Maintenance programme; 3. Organization and
responsibilities for maintenance; 4. Administrative controls
5. Maintenance facilities; 6. Replacements and repairs;
7. Modifications; 8. Stores; 9. Feedback of experience;
10. Records; Surveillance, review and audit programme; Annex:
Administrative aspects of maintenance work.

STI/PUB/848(53pp.;1990)
E ISBN 92-0-123190-3
C ISBN 92-0-523491-5
F ISBN 92-O-200192-8
R ISBN 92-0-400392-8
S ISBN 92-0-323591-*
Price: 240 Austrian Schillings

MANAGEMENT OF NUCLEAR POWER PLANTS
FOR SAFE OPERATION: A Safety Guide
Safety Series No. 50-SG-O9

This guide identifies the main objectives and responsibilities of
management with respect to the safe operation of nuclear power
plants. It discusses the factors to be considered in structuring
the operating organization to meet these objectives, in assigning
the responsibilities to units and individuals within the organiza-
tion in an unambiguous manner, in establishing the manage-
ment programmes for ensuring that all safety requirements are
met and in providing the services and facilities needed for the
accomplishment of these tasks.

Contents: Introduction; Management objectives and responsibil-
ities; Structuring the operating organization; Management pro-
grammes; Information and liaison; Supporting functions; Appen-
dix A. Development of instructions and procedures; Appendix B.
Development of operating and maintenance procedures.

STI/PUB/660 (56 pp., 3 figures; 1984)
E ISBN 92-0-123984-X
C ISBN 92-0-523791-4
F ISBN 92-0-223984-3
R ISBN 92-0-423386-9
S ISBN 92-0-323085-8
Price: 210 Austrian Schillings
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MAN-MACHINE INTERFACE IN THE NUCLEAR INDUSTRY
Proceedings Series

Proceedings of a conference organized in co-operation with
CEC and OECD/NEA, Tokyo, 15-19 February 1988. The confer-
ence demonstrated that the development of computer technolo-
gies offered great potential in the design of future control rooms
for nuclear power plants with enhanced information processing
capabilities.

Contents: Opening remarks; Review of status and outlook;
Human behaviour in plant operation; Plant personnel training;
Operator support; Artificial intelligence and accident manage-
ment; Process control and human engineering in control rooms;
Robots for nuclear power plant inspection and maintenance;
Human engineering in controls and control rooms; Transients and
accident management; Robotics; Final panel; Closing remarks.

STI/PUB/781 (825 pp., 217 figures; 1988)
ISBN 92-0-020588-7
Price: 2040 Austrian Schillings

MANUAL ON MAINTENANCE OF SYSTEMS AND
COMPONENTS IMPORTANT TO SAFETY
Technical Reports Series No. 266

This user's manual provides Member States implementing the
IAEA Codes and Safety Guides (NUSS) with practical examples
of management organization, good practices, methods and
techniques for the maintenance of systems and components
important to safety. It contains a detailed description of
management systems, administrative controls and procedures
for maintenance activities and some aspects of surveillance and
verification activities.

Contents: Introduction; Scope; Maintenance programme;
Implementation of maintenance programme; Surveillance and
verification activities; Annex I. Examples of documents; Annex II.
Descriptions of practices.

STI/DOC/10/268 (162 pp., 28 figures; 1986)
ISBN 92-0-125386-9
Price: 480 Austrian Schillings

NUCLEAR POWER PLANT AVAILABILITY,
MAINTENANCE AND OPERATION
Proceedings Series

Proceedings of a symposium, Munich, Germany, 20-23 May
1985. The purpose of the meeting was to review advances in

nuclear power plant availability resulting from improvements in
plant design, construction practices, plant operation and main-
tenance, new operation management schemes and the devel-
opment of effective nuclear power regulations.

Contents: Operation information systems; Advances in design
and plant systems and components; Advances in materials and
methods; Advances in maintenance; Regulatory controls on
operation; Advances in management and operation; Manpower
requirements and training; Panels: 1. Preventive maintenance
and backfitting of nuclear power plants; 2. Quality assurance in
nuclear power plant operation and maintenance.

STI/PUB/696 (407 pp., 134 figures; 1985)
ISBN 92-0-050085-4
Price: 960 Austrian Schillings

NUCLEAR POWER PLANT OUTAGE EXPERIENCE
Proceedings Series

Proceedings of a symposium, Karlsruhe, Germany, 18-21 June
1984. The purpose of the symposium was to provide an inter-
national forum for the exchange of technical information on ways
to minimize outage time and the major lessons to be drawn for
the future from past outage experience.

Contents: Operating experience and outage management;
Planned outage management; Information systems for feedback
of availability experience; Equipment for outage management;
Safety and radiation controlinmaintenance and inspection;
Panel 1: Significance of standardization to nuclear power plant
availability improvement; Panel 2: Personnel education and
training with a view to improving plant availability.

STI/PUB/669 (385 pp., 109 figures; 1984)
ISBN 92-0-O50084-6
Price: 910 Austrian Schillings

OPERATING EXPERIENCE WITH
NUCLEAR POWER STATIONS IN
MEMBER STATES IN 1994

*NEW

This report is the twenty-sixth in the Agency's series of annual
reports on operating experience with nuclear power stations in
Member States. It is a direct output from the Agency's Power
Reactor Information System (PRIS) and contains data on elec-
tricity production, overall plant operating performance and plant
outage during 1994 for individual plants. In addition, it contains
a historical summary of plant operating performance and out-
ages during the lifetimes of individual plants and five figures
illustrating worldwide performance and statistical data.

Contents: 1. Introduction; 2. Nuclear power units in Member
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States; 3. Definitions; 4. Figures; 5. Abbreviations; 6. Data sheets
on individual nuclear power station units.

STI/PUB/999 (864 pp., 5 figures, 21 x 30 cm; 1995)
ISBN 92-0-104795-9
Price: 2400 Austrian Schillings

OPERATIONAL LIMITS AND CONDITIONS FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O3

The concept of operational limits and conditions for the safe oper-
ation of nuclear power plants is presented. An essential element
of the concept is the distinction between safety limits established
to retain the integrity of fuel cladding and pressure boundary bar-
riers, the settings of safety systems provided to prevent safety lim-
its from being exceeded or to initiate operation of engineered
safety systems, and limits and conditions for normal operation
established to provide acceptable margins for operation.

Contents: 1. Introduction; 2. Concept of operational limits and
conditions; 3. Contents of operational limits and conditions;
4. Responsibilities of the operating organization; 5.
Documentation.

STI/PUB/531 (35 pp.; 1979)
E ISBN 92-0-123479-1
C ISBN 92-0-524286-1
F ISBN 92-0-223879-0
R ISBN 92-0-423180-7
S ISBN 92-0-323082-3
Price: 140 Austrian Schillings

OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Marseilles, France, 2-6 May
1983. The subjects dealt with varied from activities for safe oper-
ation to emergency preparedness. Commercial nuclear power
has a very good safety record, maintained by its long tradition of
attention to safety, and it compares very favourably with other
industries in this regard. However, designers and operating
organizations are still devoting considerable efforts to achieving
even higher levels of safety.

Contents: (Vol. 1) Activities for safe operation; Management and
training of personnel; Human factors and the man-machine
interface; (Vol. 2) Design improvement for safe operation;
Feedback of operating experience; International activities to
improve safety; Emergency preparedness.

STI/PUB/648 (Vol. 1: 381 pp., 88 figures; Vol. 2: 456 pp.,
84 figures; 1984)
1: ISBN 92-0-020084-2
2: ISBN 92-0-020184-9
Price: Vol.1: 900 Austrian Schillings

Vol. 2: 1080 Austrian Schillings

Reactor Technology

ADVANCED NUCLEAR POWER SYSTEMS:
DESIGN, TECHNOLOGY, SAFETY AND
STRATEGIES FOR THEIR DEVELOPMENT
Proceedings Series
(See under Nuclear Power Planning and Economics, p. 119)

ANALYSIS OF THE BEHAVIOUR OF ADVANCED
REACTOR PRESSURE VESSEL STEELS
UNDER NEUTRON IRRADIATION
Technical Report Series No. 265

The final report of an IAEA co-ordinated research programme
involving nine organizations in eight Member States during the
period 1977-1983. The irradiation response of seven steels
typical of modern practice, in the form of plants, forgings and
submerged arc welds supplied by worldwide suppliers, was
determined under light water reactor pressure vessel irradiation
conditions.

Contents: Introduction; Scientific scope and programme goals;
Standard part of phase 2 programme; Irradiation conditions;
Experimental results; Discussion of results; Conclusions;
Appendix A: List of participants in the programme; Appendix B:
Materials specification and identification; Appendix C:
Expressions used to define errors in linear regression analyses;
Appendix D: Summary of experimental data; References; List of
symbols and abbreviations.

STI/DOC/10/265 (119 pp., 50 figures; 1986)
ISBN 92-0-155186-X
Price: 360 Austrian Schillings

BALANCING AUTOMATION AND
HUMAN ACTION IN NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Munich, Germany, 9-13 July 1990. The purpose was to review
developments and to discuss directions for future efforts. One
important aspect of nuclear safety in recent years has been the
very high rate of development and subsequent introduction of
computer technology. The data acquired by computer systems
have to be presented to the operator in a structured form with
prioritization capabilities. Further developments of operator sup-
port systems may considerably influence the interface between
human control and automation. To deal with fast transients,
automation and real time simulation have to be used. For other
abnormal and accident situations, human flexibility may be pre-
ferred. Full use must be made of all plant resources, with system
state and success path monitoring being of special interest in
accident situations. The symposium discussed all aspects of bal-
ancing problems, operating, maintenance and testing, including
all levels from information processing to full automation.
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Contents: Opening session; Invited papers; Conceptions and
achievements in automation; Safety implication of automation;
Computerized operator support — Part I; Computerized opera-
tor support — Part II; Man-machine interaction; Human factors
consideration in automation; Accident management in automa-
tion; Future trends and needs (Panel discussion).

STI/PUB/843 (599 pp., 137 figures; 1991)
ISBN 92-0-020091-5
Price: 1600 Austrian Schillings

CODE ON THE SAFETY OF
NUCLEAR POWER PLANTS: DESIGN
Safety Series No. 50-C-D (Rev. 1)

This code establishes the general safety approach in design,
sets out the basic requirements to ensure the necessary system
reliability and defines the mandatory safety features of a nuclear
power plant utilizing thermal neutron reactors. The basic nuclear
safety requirements for structures, systems and components
compiled in this code are enlarged in the associated safety
guides.

Contents: Definitions; 1. Introduction; 2. Safety philosophy;
3 General design criteria; 4. Reactor core; 5. Reactor coolant
system; 6. Information and control facilities; 7. Protection sys-
tem; 8. Emergency power supply; 9. Containment system;
10. Radiation protection; 11. Fuel handling and storage systems;
12. Design confirmation; Appendix: Postulated Initiating Events
(PIEs).

STI/PUB/798 (58 pp., 1 figure; 1988)
E ISBN 92-0-123488-0
C ISBN 92-0-523290-4
F ISBN 92-0-223389-6
R out of print
S ISBN 92-0-323389-X
Price: 190 Austrian Schillings

COOLANT TECHNOLOGY OF
WATER COOLED REACTORS: An Overview
Technical Reports Series No. 347

This report is a survey of coolant technology in water cooled
reactors which focuses on the following objectives: (a) man-siev-
ert reduction; (b) plant life extension; (c) fuel life extension; (d)
general safety and materials reliability.

Contents: 1. Introduction; 2. Description of reactor coolant sys-
tems; 3. Chemistry of primary coolant in water cooled reactors;
4. Corrosion in the primary coolant systems of water cooled
reactors; 5. Activity transport mechanisms of water cooled reac-
tors; 6. Decontamination of water cooled reactors; 7. Areas for
future research and development; 8. Conclusions.

STI/DOC/010/347 (71 pp., 34 figures; 1993)
ISBN 92-0-100193-2
Price: 280 Austrian Schillings

DECONTAMINATION OF WATER COOLED REACTORS
Technical Reports Series No. 365

This publication is the first comprehensive review of decontami-
nation processes used throughout the world on water cooled
reactors, i.e. PWRs, BWRs, HWRs and WWERs, operating
under reduced dose while under maintenance and repair. It
focuses on the following objectives: man-sievert reduction, plant
life extension, fuel life extension, and general safety and materi-
als reliability. In addition, special attention has been given to full
system decontamination which is being developed in response
to reactor ageing. Technical isssues such as materials com-
pabitility, waste generation or recontamination after decontami-
nation are also addressed.

Contents: 1. Introduction; 2. Nature of oxides and contamination;
3. Physical, mechanical and electrochemical decontamination
processes; 4. Chemical decontamination processes; 5. Review
of experience; 6. Technical issues.

STI/DOC/010/365 (73 pp., 27 figures; 1994)
ISBN 92-0-101394-9
Price: 280 Austrian Schillings

DESIGN FOR REACTOR CORE SAFETY IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D14

This guide covers the mechanical, chemical, thermal, hydraulic,
neutronic and irradiation considerations important to the safe
design of a nuclear reactor core. The core features of common-
ly used reactor types including light and heavy water reactors,
as well as gas cooled reactors, are addressed.

Contents: Introduction; Safety design principles; Core design
requirements; Qualification and testing; Quality assurance in
design, manufacture and operation; Annex 1. Reactivity coeffi-
cients; Annex II. Pellet-cladding interaction; Annex III. Design
considerations for core management; Annex IV. Examples of
postulated initiating events which can influence the core design.

STI/PUB/732 (52 pp.; 1986)
E ISBN 92-0-124086-4
F ISBN 92-0-223787-5
R ISBN 92-0-424088-1
S ISBN 92-0-323787-9
Price: 210 Austrian Schillings

DEVELOPMENT AND IMPLEMENTATION OF
COMPUTERIZED OPERATOR SUPPORT
SYSTEMS IN NUCLEAR INSTALLATIONS
Technical Reports Series No. 372

This report addresses the development and implementation of
computerized operator support systems (COSS) in nuclear
installations. It discusses the requirements of operators in infor-
mation management and job performance in control room envi-
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ronments. The design methodology described presents good
practice approaches derived from the experience gained and
the lessons learned during actual development of the COSS.

Contents: 1. Introduction; 2. Computerized operator support sys-
tems; 3. Operational requirements; 4. Design methodology;
5. Verification and validation; 6. Implementation; 7. Licensing
considerations; Appendix I: Classification scheme for
man-machine activities; Appendix II: Techniques.

STI/DOC/010/372 (43 pp., 8 figures; 1994)
ISBN 92-0-103394-X
Price: 200 Austrian Schillings

FAST BREEDER REACTORS: EXPERIENCE AND TRENDS
Proceedings Series

Proceedings of a symposium, Lyons, France, 22-26 July 1985.
The purpose was to review experience gained in the field of
LMFBRs, taking into account the constructional, operational,
technological, economic and fuel cycle aspects, and to consider
developmental trends and international co-operation in fast
breeder reactor design and utilization.

Contents: (Vol. 1) Experience of LMFBR construction and oper-
ation and resultant development strategies; LMFBR plant start-
up and commissioning tests and general behaviour; Core per-
formance experience for high burnup and core design trends;
Experience and trends in the LMFBR fuel cycle; Core design
and behaviour; Fuel and materials. (Vol. 2) Component design,
performance, maintenance and repair; LMFBR plant design
options and trends for general layout; LMFBR components and
plant design trends.

STI/PUB/697 (Vol. 1: 487 pp., 168 figures; Vol. 2: 657 pp., 301
figures; 1986)
1: ISBN 92-0-050086-2
2: ISBN 92-0-050186-9
Price: Vol. 1:1200 Austrian Schillings

Vol. 2:1610 Austrian Schillings

FLOW INDUCED VIBRATIONS IN LIQUID METAL
FAST BREEDER REACTORS
Technical Reports Series No. 297

In the nuclear industry, flow induced vibrations are assessed
early in the design process and the results are incorporated in
the design procedures. This report is a general survey of exper-
imental and calculational methods in this area of structural
mechanics. It was written by Dr. R.J. Gibert of CEA, France.

Contents: 1. Introduction; 2. Scope; 3. Fluidelastic phenomena:
General description; 4. Methods used for the prediction of
LMFBR vibrations; 5. Impact on the design; 6. Measurement and

vibrational monitoring; 7. Conclusions and recommendations;
References.

STI/DOC/10/297 (126 pp., 90 figures; 1989)
ISBN 92-0-155289-0
Price: 380 Austrian Schillings

GAS COOLED REACTOR DESIGN AND SAFETY
Technical Reports Series No. 312

An update of Technical Reports Series No. 235, Status of and
Prospects for Gas Cooled Reactors, published in 1984; a com-
pilation of information based on submissions from Member
States describing the status of gas cooled reactors with specific
emphasis on the design and safety characteristics of the various
concepts that are either operating or are being designed and
considered for future construction and operation.

Contents: Chapter 1. Introduction; Chapter 2. Status of interna-
tional gas cooled reactor development; Chapter 3. General fea-
tures of gas cooled reactors and their safety characteristics;
Chapter 4. Gas cooled reactor design and safety in the United
Kingdom; Chapter 5. Gas cooled reactor design and safety in the
United States of America; Chapter 6. Gas cooled reactor design
and safety in Japan; Chapter 7. Gas cooled reactor design and
safety in the Union of Soviet Socialist Republics; Chapter 8. Gas
cooled reactor design and safety in Switzerland; Chapter 9. Gas
cooled reactor design and safety in the Federal Republic of
Germany; Chapter 10. Summary; Annex: Information exchange
on gas cooled reactors.

STI/DOC/10/312 (234 pp., 97 figures; 1990)
ISBN 92-0-155090-1
Price: 700 Austrian Schillings

NUCLEAR HEAT APPLICATION
Proceedings Series

Proceedings of a meeting, Cracow, Poland, 5-9 December
1983. The purpose of the meeting was to provide an opportuni-
ty to review and assess the status and the progress made in
reactors and systems for nuclear heat application, to explore
broadly the technical and economic potential along with envi-
ronmental and safety aspects, and to identify areas where addi-
tional research and development would be needed.

Contents: Summary report on the Technical Committee Meeting;
Prospects for nuclear heat applications; Nuclear power plants as
a heat source — experience, reactor concepts, current projects
and future plans: Part 1. Low-temperature nuclear heat sources.
Part 2. High-temperature nuclear heat sources; Technical
aspects of nuclear heat applications: Part 1. Low-temperature
heat applications; Part 2. High-temperature heat applications;
Safety requirements and regulatory aspects; Economics.

STI/PUB/679 (420 pp., 143 figures; 1984)
ISBN 92-0-051084-1
Price: 980 Austrian Schillings

128



Reactor Technology

NUCLEAR POWER PLANT CONTROL
AND INSTRUMENTATION 1982
Proceedings Series

Proceedings of a symposium, Munich, Germany, 11-15 October
1982. The symposium covered: the advantages of the increased
use of computers for supervising and controlling plant operation;
the development of advanced computerized systems for operator
support; the introduction of computers and microprocessors in
plant protection systems; the introduction of computerized sys-
tems for control of reactor power, reactor water level and reactor
pressure as well as for reactor startup and shutdown; the design
of control systems aiming at improvements in man-machine
communication; and the use of simulators for operator training
and for the further design and development of control systems.

Contents: Experience with control and instrumentation of
nuclear power plants; Advanced systems for operator support;
Protection systems; Control systems; Measurement techniques;
Reliability, qualification and maintainability.

STI/PUB/628 (726 pp., 235 figures; 1983)
ISBN 92-0-050683-6
Price: 1690 Austrian Schillings

NUCLEAR POWER PLANT
INSTRUMENTATION AND CONTROL: A Guidebook
Technical Reports Series No. 239

This book gives an account of instrumentation and control prob-
lems that may present difficulties during any of the many crucial
stages of planning, procurement, commissioning and operation
of a nuclear power plant. The present version of the guidebook
is mainly restricted to light water reactors but information on the
CANDU system has been included.

Contents: Part I: Instrumentation and control of a country's first
nuclear power plant: Introduction; Organization and methods;
Technology transfer and national participation; Manpower devel-
opment; Nuclear power plant training simulator project; Various
phases of project implementation; Special topics; Bibliography.
Part II. Outline of current water reactor instrumentation and con-
trol for current water reactor fuel nuclear power plants; Opera-
tor/plant communication; Instrumentation; Main control systems;
Safety systems and safety-related system. Annexes I—VI:
Instrumentation and control concepts from Canada, France, the
Federal Republic of Germany, Japan and Sweden.

STI/DOC/10/239 (386 pp., 135 figures; 1984)
ISBN 92-0-155284-X
Price: 960 Austrian Schillings

OFF-GAS AND AIR CLEANING SYSTEMS FOR
ACCIDENT CONDITIONS IN NUCLEAR POWER PLANTS
Technical Reports Series No. 358

Air cleaning systems are subjected to major challenges under

accident conditions and the potential large source terms require
the highest environmental protection from atmospheric release.
The objective of this report is to consider the principles involved
and to survey existing systems and equipment for the mitigation
of the consequences of abnormal plant operations, including
severe accidents beyond the design basis. Some experiences
under abnormal conditions and international trends in the devel-
opment of accident air cleaning are also included.

Contents: 1. Introduction; 2. Source terms; 3. Design principles;
4. Control of airborne contamination in design basis accidents;
5. Control of airborne contamination in severe accidents;
6. Experience and trends; 7. Conclusions and recommenda-
tions; Appendix: Testing of off-gas cleaning equipment for
nuclear power plants.

STI/DOC/10/358 (117 pp., 48 figures; 1993)
ISBN 92-0-102993-4
Price: 400 Austrian Schillings

REACTOR COOLANT AND ASSOCIATED SYSTEMS
IN NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D13

This guide covers the safety design considerations for various
reactor coolant and associated systems for operational states
and accident conditions including the selection, sizing and reli-
ability aspects. This includes safety systems such as emergency
core cooling, residual heat removal or emergency feedwater
systems. The detailed design of particular components, e.g. heat
exchangers, pumps and vessels, is not covered.

Contents: Introduction; Extent of the reactor coolant and
associated systems; General design principles; Detailed design
principles; Quality assurance; Annex I: Reactor coolant and
associated systems diagrams; Annex II: Main reactor coolant
system components; Annex III: Listing of pressure boundary
codes and standards used in some Member States.

STI/PUB/731 (70 pp., 6 figures; 1986)
E ISBN 92-0-123886-X
F ISBN 92-0-223887-1
R ISBN 92-O-423789-9
S ISBN 92-0-323587-6
Price: 260 Austrian Schillings

RELIABILITY OF REACTOR PRESSURE COMPONENTS
Proceedings Series

Proceedings of a symposium, Stuttgart, Germany, 21-25 March
1983. The symposium dealt mainly with reliability concepts and
problems specific to nuclear power reactor pressure components
by using the following approaches: operating experience; analy-
ses of failure data; reliability criteria for design, materials selec-
tion and fabrication; operation and inspection of components.

Contents: Primary circuit; Steam generators; Fabrication and
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materials; Fracture mechanics application; Flaw detection and
sizing; Pumps and valves and pipe cracking; In-service data
acquisition, storage and retrieval with special emphasis on the
use in data banks for component reliability.

STI/PUB/645 (415 pp., 226 figures; 1983)
ISBN 92-0-050883-9
Price: 980 Austrian Schillings

including the role of international co-operation, in this advanced
nuclear power technology area. Extensive references and a bib-
liography on each of the major topic areas are also included.

Contents: Background and overview; National programmes;
LMFBR experience; Reactor physics and core design; Fuels and
materials; Reactor engineering; LMFBR safety; The fuel cycle of
fast breeder reactors; LMFBR deployment; Summary and future
trends.

SAFETY RELATED INSTRUMENTATION AND
CONTROL SYSTEMS FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D8

This guide deals primarily with design requirements
for instrumentation and control systems that are impor-
tant to safety, are not part of the protection system
(Safety Series No. 50-SG-D3). It gives recommendations on
instrumentation and control systems for the prevention or termi-
nation of plant transients to avoid, if possible, the actuation of
safety systems.

Contents: Introduction; Extent of the I&C systems; Design basis;
Design requirements; Documentation; Appendix: Single failure
criterion for safety related I&C systems.

STI/PUB/678 (48 pp., 1 figure; 1984)
E ISBN 92-0-623184-7
F ISBN 92-0-223085-4
R ISBN 92-0-423485-7
S ISBN 92-0-323585-X
Price: 190 Austrian Schillings

STATUS OF AND PROSPECTS FOR
GAS COOLED REACTORS
Technical Reports Series No. 235

This report is mainly based on submissions from Member States
and provides technical information on fast and thermal reactors
cooled by CO2, helium or N2O4.

Contents: Introduction; Historical development of gas cooled
reactors up to the present; Technical status of the application of
GCRs; Special features of gas cooled reactors; Annex.

STI/DOC/10/235 (264 pp., 86 figures, 1984)
ISBN 92-0-155084-7
Price: 690 Austrian Schillings

STATUS OF LIQUID METAL COOLED
FAST BREEDER REACTORS
Technical Reports Series No. 246

This volume represents a compilation of information on the tech-
nical and developmental status of liquid metal cooled fast breed-
er reactors (LMFBRs). The report describes worldwide activities,

STI/DOC/10/246 (677 pp., 157 figures; 1985)
ISBN 92-0-155185-1
Price: 1650 Austrian Schillings

WATER CHEMISTRY AND CORROSION
PROBLEMS OF NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Vienna, 22-26 November 1982.
The symposium contributed to the resolution of such questions
as material selection for reactor systems and components, and
improvement of their corrosion resistance. Another important
topic was the correct choice of methods for ensuring coolant
quality as required by existing codes and standards and by the
need for reliable plant operation.

Contents: Experience in water chemistry with boiling, pressur-
ized and heavy water reactors; Theoretical basis and modelling
of reactor water regimes and corrosion of reactor structural
materials; Technology of coolant purification of reactor primary
and secondary components; Water chemistry for secondary cir-
cuits of plants with pressurized water reactors; Corrosion and
erosion of structural materials in different types of reactor envi-
ronment; Decontamination for nuclear reactor systems.

STI/PUB/630 (521 pp., 190 figures; 1983)
ISBN 92-0-050783-2
Price: 1200 Austrian Schillings

Quality Assurance

GRADING OF QUALITY ASSURANCE
REQUIREMENTS — A Manual
Technical Reports Series No. 328

The items and services of a nuclear power plant differ in their rel-
ative importance to safety, reliability and the economics of plant
performance. The corresponding quality assurance programme
must ensure that the significant items and services have more
stringent control and verification measures. The present manual
provides guidance and illustrative examples for applying a
method by which graded quality assurance requirements may be
determined and adapted to the items and services of a nuclear
power plant in conformance with the requirements of the IAEA
Nuclear Safety Standards (NUSS) Code and Safety Guides.
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Contents: 1. Introduction; 2. Concepts and basis of a grading
method; 3. Classification of items and services; 4. Selection of
quality assurance level; 5. Grading of quality assurance require-
ments; 6. Correlation of items and services with applicable qual-
ity assurance requirements; 7. Adaptation of applicable quality
assurance requirements; 8. Specifying applicable quality assur-
ance requirements; 9. Examples of applications of the quality
assurance grading method; Appendix I: Example of selection of
QA levels: Emergency diesel generator; Appendix II: Example of
selection of QA levels and grades: Design and manufacturing of
a piping system; Annex I: Classification of items and services for
safety and operational importance; Annex II: Structure and activ-
ities of QA programme; Annex III: Examples of selected QA lev-
els for the procurement of plant items; Annex IV: Graded QA
requirements; Annex V: Examples of grading of QA require-
ments; Annex VI: Typical format for specifying contract quality
assurance requirements.

STI/DOC/10/328 (52 pp., 1 figure; 1991)
ISBN 92-0-155291-2
Price: 220 Austrian Schillings

GUIDEBOOK ON QUALITY CONTROL OF
WATER REACTOR FUEL
Technical Reports Series No. 221

The aim of this book is to give a summary of the present state
of practical experience in the areas of quality relevant design
requirements and quality control of products and processes
related to water reactor fuel. It also contains general aspects and
guidelines for quality in nuclear fuel technology, descriptions and
examples of typical QA/QC systems and a glossary.

Contents; Introduction; General aspects and guidelines for
quality in nuclear fuel technology; Descriptions and examples of
typical QA/QC systems; Glossary.

STI/DOC/10/221 (210 pp., 64 figures; 1983)
ISBN 92-0-155083-9
Price: 570 Austrian Schillings

IMPLEMENTATION OF QUALITY ASSURANCE
CORRECTIVE ACTIONS: A Manual
Technical Reports Series No. 317

This manual was developed to serve as guidance on non-con-
formance and corrective actions which have been identified as
the major problems in the implementation of an effective quality
assurance programme. The scope of this manual, while fully
addressing the requirements in the governing NUSS programme
documents, also covers corrective action processes which
would more generally assist users in developing good practices
for improved performance in all areas of safety, reliability and
economics, and it offers a practical model and illustrative exam-
ples of the means by which effective measures and actions can
be implemented.

Contents: 1. Introduction; 2. Description of corrective action
process; 3. Identification of deficiencies; 4. Assessing and cor-
recting deficiencies; 5. Root cause analysis; 6. Verification and
follow-up; 7. Implementing procedures; 8. Trend analysis;
9. Summary; Definitions; References; Annex A: Example of a
hold for QA clearance tag; Annex B: Examples of non-confor-
mance report forms; Annex C: Example of a reject tag; Annex D:
Example of a checklist for reviewing non-conformance disposi-
tions; Annex E: Examples of a stop work notice and stop work
notice tag; Annex F: Examples of a deficiency report form and
deficiency report-work order forms; Annex G: Example of a list
defining a significant event for a nuclear power plant; Annex H:
Example of a method for evaluating personnel caused deficien-
cies; Annex I: Example of a procedure for escalation to higher
levels of management to achieve corrective action; Annex J:
Example of a status report for corrective actions; Annex K:
Example of a non-conformance control implementing proce-
dure; Annex L: Example of a corrective action request imple-
menting procedure; Annex M: Example of an implementing pro-
cedure on tracking and trending of quality problems; Annex N:
Example of a method of coding of non-conformance data for
defect analysis; Annex O: Example of reports available from a
defect analysis programme.

STI/DOC/10/317 (137 pp., 2 figures; 1990)
ISBN 92-0-155290-4
Price: 420 Austrian Schillings

MANAGEMENT FOR EXCELLENCE IN
NUCLEAR POWER PLANT PERFORMANCE: A Manual
Technical Reports Series No. 369

The objective of this report is to facilitate a recognition of priori-
ty management issues which, when not adequately recognized
and addressed, can result in problems in operational perfor-
mance at nuclear power plants. It provides a number of effective
practices, reflecting the positive experience of nuclear power
companies, that have prevented or corrected problems related
to selected management issues.

Contents: Executive summary; 1. Introduction; 2. Generic issues
related to effective management; 3. Effective practices; Annex 1:
Designation of responsibility; Annex 2: Teamwork and effective
communication; Annex 3: Effectiveness of engineering activities;
Annex 4: Surveillance of items important to safety and reliability;
Annex 5. Peer evaluation; Annex 6. Working level self-assess-
ment; Annex 7: Corrective action programme; Annex 8:
Monitoring of corrective actions; Annex 9: Performance oriented
quality department; Annex 10: Assessment overview group;
Annex 11: Integrated performance indicator system; Annex 12:
Operating experience feedback; Annex 13: Self-assessment by
the quality department; Annex 14: Focus on performance
assessment; Annex 15: Quality maintenance teams; Annex 16:
Performance enhancement standards; Annex 17: Performance
based quality training; Annex 18: Prioritization of work;
Annex 19: Profit centre concept; Annex 20: Departmental meet-
ing policy; Annex 21: Plant modification information system;
Annex 22: Negotiated business plan; Annex 23: Improvement of
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personnel qualification; Annex 24: Computerized maintenance
management system; Annex 25: Information management; Annex
26: Feedback to design; Annex 27: Definition of interfaces; Annex
28: Teamwork and communication; Annex 29: Understanding of
management goals; Annex 30: Relationship with the regulator;
Annex 31: Interface with the regulator; Annex 32: Personal perfor-
mance appraisal; Annex 33: Business plan of the nuclear organi-
zation; Annex 34: Management development training; Annex 35:
Supervisory development programme; Annex 36: Monitoring of
equipment condition; Annex 37: Career path programme.

STI/DOC/010/369 (100 pp.; 1994)
ISBN 92-0-103194-7
Price: 360 Austrian Schillings

MANUAL ON QUALITY ASSURANCE FOR
COMPUTER SOFTWARE RELATED TO THE
SAFETY OF NUCLEAR POWER PLANTS
Technical Reports Series No. 282

Guidance in the assurance of quality of specification, design,
maintenance and use of computer software related to items and
activities important to safety in nuclear power plants. Useful to all
those who, in any way, are involved with software for safety relat-
ed applications for nuclear power plants, including auditors who
may be called on to audit management systems and produce
software.

Contents: 1. Introduction; 2. Software life-cycle; 3. Quality assur-
ance programme; 4. Organization; 5. Software document, con-
figuration, media and services control; 6. Design control;
7. Procurement control; 8. Testing; 9. Non-conformance control;
10. Corrective action; 11. Records; 12. Auditing; Annexes.

STI/DOC/10/282 (104 pp., 7 figures; 1988)
ISBN 92-0-155288-2
Price: 340 Austrian Schillings

trol and electrical equipment; 10. Quality assurance during com-
missioning of instrumentation, control and electrical equipment;
11. Turnover of systems for operation; Sixteen annexes.

STI/DOC/10/301 (177 pp., 5 figures; 1989)
ISBN 92-0-155489-3
Price: 500 Austrian Schillings

MANUAL ON TRAINING, QUALIFICATION AND
CERTIFICATION OF QUALITY
ASSURANCE PERSONNEL
Technical Reports Series No. 262

Examples of typical QA functions to be undertaken and the
associated qualification requirements, training programmes,
training techniques and methods of certification of personnel
implementing these functions. Applicable to those participants in
a nuclear power project who are associated with establishment
and implementation of the various QA programmes during the
life cycle of the project.

Contents: 1. Introduction; 2. QA programmatic and evaluation
functions; 3. Inspection and test functions; 4. Training and quali-
fication; 5. Maintenance of qualification; 6. Records; Annex I:
Qualification; Annex II: Training; Annex III: National standards for
training, qualification and certification; Annex IV: Examples of
personnel qualification record forms.

STI/DOC/10/262 (104 pp., 13 figures; 1986)
ISBN 92-0-155086-3
Price: 330 Austrian Schillings

MANUAL ON QUALITY ASSURANCE FOR
INSTALLATION AND COMMISSIONING OF
INSTRUMENTATION, CONTROL AND
ELECTRICAL EQUIPMENT OF
NUCLEAR POWER PLANTS
Technical Reports Series No. 301

Supporting material and illustrative examples for implementing
basic requirements of the QA Programme in procurement,
receiving, installation and commissioning of ICE equipment.
Useful for the managerial staff and QA personnel of the nuclear
power plant owner and also the regulatory organization.

Contents: 1. Introduction; 2. Quality assurance programme
establishment and documentation; 3. Quality assurance organi-
zation; 4. Methods and techniques for implementing the quality
assurance programme; 5. Design control; 6. Procurement con-
trol; 7. Receiving of equipment on the site; 8. Equipment control;
9. Quality assurance during installation of instrumentation, con-

Nuclear Safety Standards (NUSS) publications

CODE ON THE SAFETY OF
NUCLEAR POWER PLANTS: QUALITY ASSURANCE
Safety Series No. 50-C-QA (Rev. 1)

Principles and objectives for establishment and implementation
of quality assurance programmes applied to both the overall and
each of the constituent activities associated with a nuclear
power plant or nuclear facility. Encompasses the activities nec-
essary (a) to achieve the appropriate quality of the respective
item or service, and (b) to verify that the required quality is
achieved and objective evidence is produced.

Contents: Definitions; 1. Introduction; 2. Quality assurance pro-
grammes; 3. Organization; 4. Document control; 5. Design control;
6. Procurement control; 7. Control of items; 8. Process control;
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9. Inspection and test control; 10. Non-conformance control;
11. Corrective actions; 12. Records; 13. Audits.

STI/PUB/800(34pp.;1988)
E ISBN 92-0-123688-3
C ISBN 92-0-523490-7
F ISBN 92-0-223589-9
R ISBN 92-0-423890-9
S ISBN 92-0-323589-2
Price: 130 Austrian Schillings

Categorization of records; Records system; Storage, preserva-
tion and safekeeping; Inspection.

STI/PUB/532(25pp.;1979)
E out of print
C ISBN 92-0-524386-8
F ISBN 92-0-223380-2
R out of print
S ISBN 92-0-323482-9
Price: 120 Austrian Schillings

ESTABLISHING THE QUALITY ASSURANCE
PROGRAMME FOR A NUCLEAR POWER
PLANT PROJECT: A Safety Guide
Safety Series No. 50-SG-QA1

Requirements, recommendations and examples for establishing
the overall quality assurance programme, and its constituent
programmes, for a nuclear power plant project. It also provides
guidance on the planning and documenting of programme plans
and actions. Applicable to all organizations performing activities
affecting the quality throughout the design, procurement, manu-
facture, construction, commissioning, operation and decommis-
sioning of a nuclear power plant.

Contents: Introduction; Basic principles for establishing the qual-
ity assurance programme; Planning for implementation of the
quality assurance programme; Documenting the quality assur-
ance programme; Annex A. Structure and content of quality
assurance programme documentation.

STI/PUB/663 (44 pp.; 1984)
E out of print
C ISBN 92-0-524088-5
F ISBN 92-0-223584-8
R out of print
S ISBN 92-O-323884-0
Price: 180 Austrian Schillings

QUALITY ASSURANCE IN THE
PROCUREMENT OF ITEMS AND SERVICES FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA3

Requirements and recommendations related to the
establishment, implementation and administration of procure-
ment activities. Comprises supply of items (including spare and
replacement parts), and services or a combination thereof
during the stages of the design, manufacture, construction, com-
missioning and operation of a nuclear power plant. Applicable to
the responsible organization, plant designers, architect-engi-
neers, suppliers, plant constructors, plant operators and other
participating organizations.

Contents: Introduction; Planning for procurement; Procurement
document preparation, review, distribution and change control;
Selection of suppliers of items and services; Bid evaluation and
award of contract; Purchaser evaluation of supplier perfor-
mance; Verification activities by purchaser; Non-conformance
control and corrective actions; Acceptance of item or service;
Quality assurance records; Audit of procurement programme.

STI/PUB/533(30pp.;1979)
E out of print
C ISBN 92-0-523686-1
F ISBN 92-0-223480-9
R out of print
S ISBN 92-0-323582-5
Price: 120 Austrian Schillings

QUALITY ASSURANCE RECORDS SYSTEM FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA2

Requirements and recommendations for identifying, collecting,
indexing, filing, storing, maintaining and dispositioning of the
records associated with the design, manufacture, construction,
commissioning and operation of nuclear power plants.
Applicable to the responsible organization and other organiza-
tions involved with the supply of items and services for nuclear
power plants.

Contents: Introduction; Establishment of a records system;

QUALITY ASSURANCE DURING SITE CONSTRUCTION
OF NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA4

Requirements and recommendations for establishing and imple-
menting quality assurance programmes for site construction
activities; these include fabricating, erecting, installing, handling,
storing, cleaning, inspecting, testing, modifying, repairing and
maintaining. Applicable to the responsible organization and
other organizations involved with the construction activities.

Contents: Introduction; General requirements; Installation,
inspection and testing of soil, foundations, concrete and
structural steel; Installation, inspection and testing of
mechanical equipment and systems; Installation, inspection and
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testing of instrumentation and electrical equipment; Analysis
and evaluation of inspection and test results; Annex I: Typical
material and in-process test requirements for soil, concrete and
structural steel.

STI/PUB/587 (46 pp.; 1981)
E ISBN 92-0-123681-6
C ISBN 92-0-523288-2
F ISBN 92-0-223082-X
R Out of print
S ISBN 92-0-323882-4
Price: 160 Austrian Schillings

Document control; Control of design changes; Corrective action;
Quality assurance records; Audits; Annex 1. Typical areas where
procedures for design quality assurance should be dropped;
Annex II. Typical design inputs.

STI/PUB/605 (34 pp.; 1981)
E ISBN 92-0-123881-9
C ISBN 92-0-524486-4
F ISBN 92-0-223382-9
R out of print
S ISBN 92-0-823082-2
Price: 130 Austrian Schillings

QUALITY ASSURANCE DURING
COMMISSIONING AND OPERATION OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 5O-SG-QA5 (Rev. 1)

Requirements and recommendations for establishing and imple-
menting quality assurance for activities important to safety dur-
ing commissioning, inspecting, testing, operating, refuelling,
maintaining, repairing, modifying and eventual shutdown and
decommissioning of nuclear power plants. Applicable to the
responsible organization and the other organizations involved in
commissioning and operation activities.

Contents: Introduction; Quality assurance programme during
commissioning; Quality assurance programme during operation;
Quality assurance programme during decommissioning.

STI/PUB/735 (44 pp.; 1986)
E ISBN 92-0-123786-3
C ISBN 92-0-523888-0
F ISBN 92-0-223188-5
R ISBN 92-0-424288-4
S ISBN 92-0-323188-9
Price: 190 Austrian Schillings

QUALITY ASSURANCE ORGANIZATION FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA7

Requirements, recommendations and illustrative examples for
structuring, staffing and documenting the organizations that per-
form activities affecting the quality of a nuclear power plant. It
includes guidance on control of organization interfaces, and
establishment of lines for direction, communication and co-ordi-
nation. Applicable to all organizations participating in any of the
constituent areas of activities affecting quality, such as design,
manufacture, construction, commissioning and operation.

Contents: Introduction; Basic principles for structuring, staffing
and documenting the organization for quality assurance;
Organizational structure of the responsible organization;
Organization of the plant designers; Organization of manufac-
turers and constructors; Records.

STI/PUB/606 (52 pp., 3 figures; 1983)
E out of print
C ISBN 92-0-524188-1
F ISBN 92-0-223084-6
R out of print
S ISBN 92-0-323584-1
Price: 200 Austrian Schillings

QUALITY ASSURANCE IN THE DESIGN OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA6

Requirements and recommendations related to the establish-
ment and implementation of quality assurance for the design of
items for a nuclear power plant. Includes all constituent activities
of the project, such as design, manufacture, construction, com-
missioning and operations. Applicable to the responsible organi-
zation, plant designers, architect-engineers and, when involved
in design activities, manufacturers, site constructors, plant oper-
ators and other organizations.

Contents: Introduction; Quality assurance programme require-
ments; Design input requirements; Design process planning and
performance; Design interface control; Communication between
design organization and other organizations; Design verification;

QUALITY ASSURANCE IN THE MANUFACTURE OF
ITEMS FOR NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA8

Requirements and recommendations for establishing and im-
plementing a quality assurance programme for the organizations
involved in manufacturing items important to safety. Covers
activities such as designing, purchasing, fabricating, handling,
shipping, storing, cleaning, inspecting, testing, modifying, repair-
ing and maintaining.

Contents: General provisions; Organization; Planning of the
manufacturing process; Document control; Procurement control;
Identification and control of materials, parts and components;
Inspection and test control; Calibration and control of measuring
and test equipment; Manufacturing equipment control; Handling,
storage and shipping; Non-conformance control; Corrective
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action; Quality assurance records; Audits; Annex I: Example of a
list of information to be presented in a quality plan; Annex Ha.
Format for a quality plan: Example 1; Annex Mb. Format for a
quality plan: Example 2; Annex He. Format for a quality plan:
Example 3; Annex III. Example of a shop traveller; Annex IV:
Example of an NDE report; Annex V: Example of control mea-
sures for the shipping of items; Annex VI: Example of a non-con-
formance report.

STI/PUB/577(40pp.;1981)
E ISBN 92-0-123181-4
C ISBN 92-0-524186-3
F ISBN 92-0-223881-2
R ISBN 92-0-423881-X
S ISBN 92-0-323782-8
Price: 140 Austrian Schillings

QUALITY ASSURANCE AUDITING FOR
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA10

Requirements and recommendations for establishing and imple-
menting a system of internal and external audits during the
design, manufacture, construction, commissioning and opera-
tion of nuclear power plants. Includes the planning, perfor-
mance, reporting and follow-up of the audit activity. Defines the
responsibilities of the auditing and audited organizations.

Contents: Introduction; Audit personnel; Audit management; Pre-
audit activities; Audit performance; Post-audit activities; Records;
Annex I: Typical planning for internal quality assurance audits
based on work areas: Annex II: Typical planning for external qual-
ity assurance audits; Annex III: Typical agenda for a comprehen-
sive supplier audit; Annex IV: Quality assurance audit check list.

STI/PUB/560 (24 pp.; 1980)
E ISBN 92-0-123380-9
C ISBN 92-0-523487-7
F ISBN 92-0-223781-6
R out of print
S ISBN 92-0-323182-X
Price: 120 Austrian Schillings

shipping and storage of fuel assemblies; Receiving inspection of
fuel assemblies at the power plant site; Annex I. Examples of
items, and their properties, that require particular consideration
in a typical fuel assembly design; Annex II: Examples of process-
es which require special consideration; Annex III: Examples of
controls during fuel assembly manufacturing; Annex IV: An
example of a fuel assembly identification system.

STI/PUB/644 (34 pp.; 1983)
E ISBN 92-0-123283-7
C ISBN 92-0-523388-9
F ISBN 92-0-223783-2
R ISBN 92-0-423284-6
S ISBN 92-0-323684-8
Price: 150 Austrian Schillings

QUALITY ASSURANCE FOR NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Paris, 11-15 May 1981. The
objective of the symposium was to review the present require-
ments and practices in implementing quality assurance in
nuclear power projects and identify the existing similarities and
differences, and to assess the practical use of the established
requirements and recommendations of the relevant IAEA Code
of Practice on Quality Assurance for Safety in Nuclear Power
Plants and the relevant Safety Guides.

Contents: Quality assurance requirements and practices in
IAEA Member States, their similarities and differences;
Selection of quality assurance programme levels in respect of
specific items and services; The role of independent inspection
in verification activities; Economic aspects of quality assurance;
Manpower requirements for quality assurance in nuclear power
projects; Training, qualification and certification of quality assur-
ance personnel; Specific aspects of the implementation of qual-
ity assurance in countries embarking on nuclear power projects
for the first time.

STI/PUB/593 (499 pp., 71 figures; 1982)
ISBN 92-0-050082-X
Price: 980 Austrian Schillings

QUALITY ASSURANCE IN THE PROCUREMENT,
DESIGN AND MANUFACTURE OF
NUCLEAR FUEL ASSEMBLIES: A Safety Guide
Safety Series No. 50-SG-QA11

Requirements and recommendations for quality assurance pro-
grammes that are relevant for the unique features of the pro-
curement, design, manufacture, inspection, testing, packaging,
shipping, storage and receiving inspection of fuel assemblies for
nuclear power plants. Applicable to the responsible organization,
the designer and the manufacturer of nuclear fuel assemblies.

Contents: Introduction; Procurement control; Fuel assembly
design control; Fuel assembly manufacturing control; Packaging,

QUALITY ASSURANCE INTEGRATED
TRAINING PACKAGES: A Manual
Technical Reports Series No. 340

The competence of the personnel to establish and implement an
effective quality assurance programme is essential for attaining
and maintaining the safety, reliability and economic performance
of a nuclear installation. This manual offers training packages
covering quality assurance principles and practices which can
be adjusted to suit different levels of management and working
personnel and can be adapted to national variables and differing
needs in the field of quality assurance.

Contents: 1. Introduction; 2. General description; 3. Programmes
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of classroom training; 4. Lecture syllabuses for classroom train-
ing; 5. On the job training; Appendix I: Typical training lor inspec-
tion and test personnel performing non-destructive examination;
Appendix II: Typical training on the operating principles of an
LWR power plant.

STI/DOC/10/340 (121 pp.; 1992)
ISBN 92-0-103692-2
Price: 400 Austrian Schillings

QUALITY MANAGEMENT FOR
NUCLEAR POWER PLANT OPERATION: A Manual
Technical Reports Series No. 315

This manual has been developed to assist plant managers in ful-
filling their responsibility with regard to the control and direction
of quality and quality assurance activities in nuclear power plant
operation. It emphasizes quality objectives for nuclear power
plant operations and gives highlighted practices complemented
by typical examples of forms and procedures. The selected
activities comprise those where it was felt that practical advice is
generally needed.

Contents: 1. Introduction; 2. Quality management;
3. Competence of personnel; 4. Operations; 5. Maintenance;
6. Deficiencies and corrective actions; 7. Technical support;
8. Radiological safety; 9. Emergency preparedness;
10. Feedback; Appendix A: Summary of plant superintendent's
involvement and reviews listed in the manual; Appendix B:
Typical organization of nuclear power plant operations, showing
the functions allocated to superintendents and managers;
Annexes I—XXI.

STI/DOC/10/315 (129 pp., 15 figures; 1990)
ISBN 92-0-155190-8
Price: 420 Austrian Schillings

assurance programme; 7. Manpower requirements and technical
qualifications of quality assurance regulatory inspectors;
Appendix I: Inspection procedure on document control; Appendix
II: Inspection procedure on procurement control; Appendix III:
Inspection procedure on receipt storage and handling of materi-
als and equipment; Appendix IV: Inspection procedure on control
of measuring and test equipment; Appendix V: Inspection proce-
dure on non-conformance control; Appendix VI: Inspection pro-
cedure on corrective action; Appendix VII: Inspection procedure
on record system; Appendix VIM: Inspection procedure on audit-
ing; Annex I: Example of inspection report cover page for
licensee inspection; Annex II: Example of inspection report cover
page for vendor inspection; Annex III: Example of legal frame-
work for enforcement measures; Annex IV: Example of severity
level categorization for enforcement purposes; Annex V: Example
of a system of civil penalties for enforcement purposes.

STI/DOC/10/296 (132 pp.; 1989)
ISBN 92-0-155089-7
Price: 400 Austrian Schillings

Qualification and
Training of Personnel

ENGINEERING AND SCIENCE EDUCATION
FOR NUCLEAR POWER: A Guidebook
Technical Reports Series No. 266

The guidebook provides recommendations, based on the expe-
rience of both developed and developing countries, for upgrad-
ing or establishing national education and training capabilities in
engineering and science in order to develop qualified personnel
for nuclear power programmes. Special consideration has been
given to the specific needs and conditions of developing
countries.

REGULATORY INSPECTION OF THE IMPLEMENTATION
OF QUALITY ASSURANCE PROGRAMMES: A Manual
Technical Reports Series No. 296

Guidance in the organization and performance of regulatory
inspection functions regarding the implementation of quality
assurance programmes in all stages of the nuclear power plant
project. The manual is intended primarily for the management
personnel and upper staff from regulatory bodies but it will also
be helpful to management personnel from nuclear utilities and
vendors.

Contents: 1. Introduction; 2. Techniques and methods of inspec-
tion; 3. Performance of regulatory inspections of quality assur-
ance programmes; 4. Inspection reports; 5. Periodic evaluation of
effectiveness of and trends in quality assurance programme
performance; 6. Enforcement of compliance with the quality

Contents: Introduction; 1. Important aspects of engineering and
science education for nuclear power; 2. Nuclear oriented
programmes in mechanical, electrical, chemical, nuclear, elec-
tronics engineering and in radiation health physics; 3. Nuclear
specialization (S) programmes; 4. Undergraduate (U) and post-
graduate (P) programmes in nuclear oriented mechanical (U1,
P1), electrical (U2, P2) and chemical (U3, P3) engineering and
postgraduate programme in nuclear engineering (P4) for gradu-
ates of nuclear oriented mechanical and electrical undergradu-
ate programmes; 5. Integrated undergraduate (U) and post-
graduate (P) programmes in nuclear engineering (U5, P5) and
radiation health physics (U6, P6); 6. Basic nuclear science and
engineering laboratory; 7. Measures for implementing and
improving engineering and science education and training capa-
bilities for nuclear power personnel.

STI/DOC/10/266 (312 pp., 6 figures; 1986)
ISBN 92-0-155286-6
Price: 810 Austrian Schillings
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GUIDEBOOK ON THE EDUCATION AND TRAINING OF
TECHNICIANS FOR NUCLEAR POWER
Technical Reports Series No. 306

This guidebook describes for nuclear technicians: (1) the neces-
sary level and content of conventional education and training; (2)
the level and content of nuclear oriented education and training;
(3) measures to bridge the gap between the two. The guidebook
complements or is supplemented by Technical Reports Series
No. 200, Manpower Development for Nuclear Power, Technical
Reports Series No. 242, Qualification of Nuclear Power Plant
Operations Personnel, and IAEA-TECDOC-526, Appendices to
the Guidebook on the Education and Training of Technicians for
Nuclear Power. This guidebook seeks to assist policy makers and
planners, as well as those designing and implementing education
and training programmes.

Contents: Introduction; 1. Definition of technicians; 2. Planning
and implementation of the E&T of technicians for nuclear power;
3. Recommended E&T requirements to enter nuclear oriented
E&T; 5. Education and training of teachers/trainers for a nuclear
power programme; 6. Functions, tasks and number of techni-
cians in a nuclear power programme; 7. Basic and specialized
E&T for a nuclear power programme; 8. Nuclear science and
engineering laboratory; 9. Mechanisms for education and train-
ing implementation.

STI/DOC/10/306 (92 pp., 13 figures; 1989)
ISBN 92-0-155689-6
Price: 300 Austrian Schillings

MANUAL ON TRAINING, QUALIFICATION AND
CERTIFICATION OF QUALITY ASSURANCE PERSONNEL
Technical Reports Series No. 262
(See under Quality Assurance, p. 132)

QUALIFICATION OF NUCLEAR POWER PLANT
OPERATIONS PERSONNEL: A Guidebook
Technical Reports Series No. 242

This guidebook constitutes a contribution to worldwide efforts to
upgrade the operator qualification requirements and to further
improve training procedures and practices. It complements the
Guidebook on Manpower Development for Nuclear Power
(Technical Reports Series No. 200). Desirable goals over and
above minimum standards are emphasized, and the approach of

setting high competence targets and endeavouring to achieve
them is promoted.

Contents: Introduction; Organization development; Number of
personnel; Educational systems; Competence of personnel;
Establishing competence; Maintaining competence; Verifying
competence; Personnel management; Some aspects of training;
Problems facing a first nuclear power plant; Appendix:
Experience in training and qualification of nuclear power plant
personnel in various countries.

STI/DOC/10/242 (290 pp., 35 figures; 1984)
ISBN 92-0-155584-9
Price: 740 Austrian Schillings

QUALITY ASSURANCE INTEGRATED
TRAINING PACKAGES: A Manual
Technical Reports Series No. 340
(See under Quality Assurance, p. 135)

STAFFING OF NUCLEAR POWER PLANTS AND THE
RECRUITMENT, TRAINING AND AUTHORIZATION OF
OPERATING PERSONNEL: A Safety Guide
Safety Series No. 50-SG-O1 (Rev. 1)

This guide outlines the factors to be considered to ensure that
the operating organization has a sufficient number of qualified
site personnel who are aware of their duties and responsibilities.
It covers the organization for the nuclear power plant, the edu-
cational qualifications and experience of the persons recruited,
the recruitment and training schedule, the training of operating
personnel, the authorization of persons whose duties have an
immediate bearing on safety, and re-training of personnel.

Contents: Definitions; 1. Introduction; 2. Organizational plan;
3. Recruitment; 4. Training and qualification; 5. Authorization;
6. Records; Annex: Nuclear power plant organizational charts.

STI/PUB/874 (59 pp., 5 figures; 1991)
E ISBN 92-0-123391-4
F ISBN 92-0-203195-1
R ISBN 92-0-405095-0
S ISBN 92-0-302095-0
Price: 240 Austrian Schillings
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NUCLEAR COMMUNICATIONS: A HANDBOOK FOR
GUIDING GOOD COMMUNICATIONS PRACTICES
AT NUCLEAR FUEL CYCLE FACILITIES

The purpose of this handbook is to serve as a guideline in apply-
ing good communications practices concerning nuclear fuel
cycle facilities. It provides a compact source of information for
people involved in plant operation and management and identi-
fies and addresses questions that members of the public may
have about different aspects of the nuclear fuel cycle.

Contents: 1. Introduction; 2. Energy, society and the environ-
ment; 3. The nuclear fuel cycle and the environment; 4. Specific
issues, questions and responses; Appendices: I. Uranium explo-
ration and mining: Examples of codes of conduct and practices;
II. Organizing communication for a new facility: A case study;
III. Consultants and advisory group members.

STI/PUB/966 (72 pp., 21 figures, 21 x 30 cm; 1994)
ISBN 92-O-103794-5
Price: 280 Austrian Schillings

NUCLEAR FUEL CYCLE IN THE 1990s AND
BEYOND THE CENTURY: SOME TRENDS
AND FORESEEABLE PROBLEMS
Technical Reports Series No. 305

This publication contains comprehensive analyses of selected
stages of the nuclear fuel cycle with an outlook to the near future
and with emphasis on the advantages as well as the disadvan-
tages of the approaches discussed. Its aim is to highlight select-
ed subjects of international interest and establish a starting point
for productive discussions on the future of the nuclear fuel cycle
worldwide.

Contents: Trends in the nuclear fuel cycle: Development in the
1990s and international co-operation; Uranium supply and
demand: Are there reasons for anxiety? AVLIS technology:
Principal advantages and problems; Use of MOX fuels: The rea-
sons to start; Fabrication, characterization and quality control of
nuclear fuel ceramics.

STI/DOC/10/305 (145 pp., 73 figures; 1989)
ISBN 92-0-155589-X
Price: 420 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL *NEW
CYCLE AND WASTE MANAGEMENT:
STATUS AND TRENDS
Part C of the IAEA Yearbook 1995

This part of the IAEA Yearbook 1995 deals with the status and

trends in nuclear power, the nuclear fuel cycle and radioactive
waste management throughout the world, together with a sum-
mary of the IAEA programmes in these areas. Of special rele-
vance are the sections on recent changes in the uranium mar-
ket, the comparative assessment of the environmental effects of
nuclear and other energy sources and radioactive waste man-
agement in Central and Eastern Europe.

Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management.

STI/PUB/987 (109 pp., 25 figures, 18 x 24 cm; 1995)
ISBN 92-0-101395-7
Price: 200 Austrian Schillings

THE DOSE LIMITATION SYSTEM IN THE NUCLEAR
FUEL CYCLE AND IN RADIATION PROTECTION
Proceedings Series

Proceedings of a symposium sponsored by the IAEA, WHO,
OECD/NEA and ICRP, Madrid, 19-23 October 1981. It focused
on information and experience from applying the recommenda-
tions in the various fields where ionizing radiation is used and
the presentation of illustrative situations actually encountered.
The topics covered included: the application of the dose limita-
tion system for radiation protection; the design of nuclear facili-
ties; radioactive waste management practices; aspects of moni-
toring the exposure of individuals and populations; emergency
planning and recovery operations; and practices other than the
nuclear fuel cycle. Regulatory aspects were also discussed. The
largest session, however, was given over to operational experi-
ence in applying the dose limitation system.

Contents: Application of the dose limitation system to the design
of nuclear facilities; Operational experience in applying the dose
limitation system; Application of the dose limitation system to
radioactive waste management; Aspects of monitoring in the
application of the dose limitation system; Dose limitation in
emergency planning and recovery operations; Dose limitation in
practices other than the nuclear fuel cycle; Implementation of the
new ICRP recommendations in the regulatory system; Poster
presentations; Summary of the Symposium.

STI/PUB/599 (675 pp., 119 figures; 1982)
ISBN 92-0-020182-2
Price: 1320 Austrian Schillings

THE NUCLEAR FUEL CYCLE
INFORMATION SYSTEM: A Directory of
Nuclear Fuel Cycle Facilities — 1996 Edition

*NEW

The Nuclear Fuel Cycle Information System (NFCIS) is an inter-
national directory of civilian nuclear fuel cycle facilities. Its pur-
pose is to provide information on existing and planned commer-
cial nuclear fuel cycle facilities, including some pilot and labora-
tory scale facilities (altogether 433 facilities throughout the
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world). The information contained in NFCIS, a computerized
database, is obtained through questionnaires from IAEA
Member States or other authoritative published sources. The
individual records contain information on the name and location
of each facility, together with technical information such as
process and nameplate capacity, startup and shutdown dates.
The addresses of the technical operator and of the major share-
holder are usually also provided.

Contents: Introduction; The nuclear fuel cycle industry; Nuclear
fuel cycle processes and facilities; Scope of the nuclear fuel
cycle information system; The NFCIS database; Glossary; The
Nuclear Fuel Cycle Directory.

STI/PUB/978 (307 pp., 1 figure; 1996)
ISBN 92-0-101096-6
Price: 920 Austrian Schillings

Uranium Ore Processing

ADVANCES IN URANIUM ORE PROCESSING AND
RECOVERY FROM NON-CONVENTIONAL RESOURCES
Panel Proceedings Series

Proceedings of a meeting held in Vienna, 26-29 September
1983. Advances and refinements continue to be made in the
technology of uranium extraction. These seek to improve urani-
um recovery, to reduce costs, to produce uranium concentrates
of higher quality and to improve the nature of the tailings for their
long term disposal. At the same time, effort is being directed to
improving the economics of the recovery of uranium from phos-
phoric acid, which currently is only marginally competitive, and
to develop processes for the recovery of uranium from non-con-
ventional resources such as coal and natural waters, including
seawater.

Contents: Review paper; Recovery of uranium from ore;
Recovery of uranium from phosphoric acid; Recovery of uranium
from coal and natural waters; Panel reports: 1. Physical benefi-
ciation; 2. In situ and heap leaching; 3. Recovery of uranium from
wet-process phosphoric acid.

STI/PUB/689 (325 pp., 89 figures; 1985)
ISBN 92-0-041184-1
Price: 770 Austrian Schillings

CURRENT PRACTICES FOR THE MANAGEMENT AND
CONFINEMENT OF URANIUM MILL TAILINGS
Technical Reports Series No. 335

The present report provides an updated and comprehensive
overview of the subject and supersedes Technical Reports
Series No. 209, Current Practices and Options for Confinement
of Uranium Mill Tailings, published in 1981. The present world-

wide production of uranium mill tailings exceeds 20 million
tonnes annually. It is therefore essential that the environmental
and health risks from these materials are reduced to an
acceptable level. This report highlights new technological
developments in this field as well as operational and
managerial experience arising from the application of these
methods.

Contents: 1. Introduction; 2. Scope; 3. Mining and milling urani-
um ores; 4. Factors in the management of uranium mill tailings;
5. Release of pollutants from uranium mill tailings to the human
environment; 6. Environmental considerations in mill process
selection; 7. Impoundment siting and design options; 8. Treat-
ment of liquid effluents and monitoring; 9. Stabilization and reha-
bilitation of impoundments; 10. Application of radiological pro-
tection principles; 11. Assessing the long term safety of closeout
options; 12. Summary and conclusions; References; Additional
bibliographical references; Appendix I: An example of the use of
mathematical models to assess the long term safety of mill tail-
ings closeout options; Appendix II: Abbreviated checklist of con-
siderations relevant to the design, construction and closeout of
uranium mill tailings impoundments; Glossary.

STI/DOC/10/335 (140 pp., 26 figures; 1992)
ISBN 92-0-101292-6
Price: 460 Austrian Schillings

DECOMMISSIONING OF FACILITIES FOR
MINING AND MILLING OF RADIOACTIVE
ORES AND CLOSEOUT OF RESIDUES
Technical Reports Series No. 362

The purpose of this report is to provide an overview of the fac-
tors involved and assistance in planning and implementing the
decommissioning of mining and milling facilities and the close-
out of mines, tailings piles, mining debris and leach residues.
Restoration of the site, vicinity properties and groundwater is
also part of the report.

Contents: 1. Introduction; 2. Purpose; 3. Scope; 4. Objectives of
decommissioning/closeout programmes; 5. Regulatory control
for decommissioning/closeout; 6. Site characterization; 7. Plan-
ning and technical considerations; 8. Implementation of the
decommissioning/closeout plan; 9. Radiation protection, health
and safety programmes during decommissioning/closeout activ-
ities; 10. Post-closeout monitoring and surveillance pro-
grammes; 11. Cost estimating and financing for decommission-
ing/closeout; 12. Documentation for decommissioning/closeout;
13. QA programme for decommissioning/closeout; 14. Summary
and conclusions; Annex I: Examples of national regulatory
requirements, regulations and criteria for mill tailings and the
decommissioning/closeout of uranium mines/mills; Annex II:
Examples of national criteria for the exemption, release or
cleanup of radioactive sites, buildings, equipment and materials
from the decommissioning/closeout of uranium mines/mills;
Annex III: Geotechnical, hydrological, environmental and eco-
nomic rating matrix; Annex IV: Checklist for revegetation of
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decommissioned uranium tailings; Annex V: Longevity require-
ments; Annex VI: National experience in the decommission-
ing/closeout of facilities and residues from the mining and milling
of radioactive ores.

STI/DOC/010/362 (186 pp., 14 figures; 1994)
ISBN 92-0-100694-2
Price: 600 Austrian Schillings

DEVELOPMENT OF PROJECTS FOR THE
PRODUCTION OF URANIUM CONCENTRATES
Panel Proceedings Series

Proceedings of a meeting, Vienna, 25-28 November 1985. The
meeting was designed to gather together specialists from devel-
oped and developing countries to discuss the problems of plan-
ning and implementing complete mining-metallurgical projects for
uranium and to review selected case histories in project
development.

Contents: Development of projects for the production of uranium
concentrates: An overview; International co-operation in radia-
tion protection practices in the mining and milling of uranium; A
milling and conversion pilot plant at Ningyo Toge, Japan;
Construction of a new plant in Gabon by the Compagnie des
mines d'uranium de Franceville: Three years' experience of oper-
ation; A new unit for purification of uranium solution in the Lodeve
mill; Development status of projects for uranium production; The
Key Lake project; Development of a system for the automation of
a grinding circuit; Test procedures for the metallurgical evaluation
of uranium ores; The uranium mill of the Compagnie miniere
Dong-Trieu: Project preparation and implementation;
Development of uranium operations in Saskatchewan; Computer
system for optimizing a uranium extraction process; In-place
leaching of uranium at Denison Mines Ltd; Techniques for heap
and in situ leach simulation on uranium ores; The Chemwes ura-
nium plant: A case history; Annex: National reports on the current
status of uranium ore processing in Canada, Columbia, Mexico,
the United States of America and Yugoslavia.

STI/PUB/738 (243 pp., 82 figures; 1987)
ISBN 92-0-141187-1
Price: 620 Austrian Schillings

GUIDEBOOK ON DESIGN, CONSTRUCTION AND
OPERATION OF PILOT PLANTS
FOR URANIUM ORE PROCESSING
Technical Reports Series No. 314

The design, construction and operation of a pilot plant are often
important stages in the development of a project for the production
of uranium concentrates. The main purpose of this guidebook is to
discuss the objectives of a pilot plant and its proper role in the over-
all project. Since building and operating a pilot plant is very costly,
it is important that such a plant be built only after several prerequi-
sites have been met. This book discusses the rationale for a pilot

plant and provides guidelines with suggested solutions for a variety
of problems that may be encountered.

Contents: 1. Introduction; 2. Process selection and design;
3. Basic engineering; 4. Project administration; Appendix I:
Example of a uranium pilot plant; Appendix II: General and radi-
ological safety; Annex: Basic data; References; Bibliography.

STI/DOC/10/314 (81 pp., 7 figures; 1990)
ISBN 92-0-145290-X
Price: 300 Austrian Schillings

MANUAL ON LABORATORY TESTING FOR
URANIUM ORE PROCESSING
Technical Reports Series No. 313

Laboratory testing of uranium ores is an essential step in the
economic evaluation of uranium occurrences and in the devel-
opment of a project for the production of uranium concentrates.
Although these tests represent only a small proportion of the
total cost of a project, their proper planning, execution and inter-
pretation are of crucial importance. This manual discusses the
objectives of metallurgical laboratory ore testing, shows the spe-
cific role of these tests in the development of a project and pro-
vides practical instructions for performing the tests and for inter-
preting their results. Guidelines on the design of a metallurgical
laboratory, on the equipment required to perform the tests and
on laboratory safety are also given.

Contents: 1. Introduction; 2. Sampling and characterization;
3. Size reduction; 4. Leaching; 5. Solid-liquid separation and
washing; 6. Uranium recovery from leach solutions; 7. Uranium
recovery by ion exchange; 8. Uranium recovery by solvent
extraction; 9. Precipitation; 10. Alternative techniques; 11. Flow
sheets and material balances; 12. Report writing; Appendix I:
Laboratory safety; Appendix II: Guidelines for laboratory design;
Appendix III: Suggested laboratory equipment and supplies.

STI/DOC/10/313 (149 pp., 40 figures; 1990)
ISBN 92-0-145190-3
Price: 480 Austrian Schillings

MANUAL ON THE PROJECTION OF URANIUM
PRODUCTION CAPABILITY: General Guidelines
Technical Reports Series No. 238

A continuous supply of uranium is of vital concern to govern-
ments and to the nuclear industry. There are countries where
exploration for and production of uranium is an important part of
the national economy and where developing and maintaining a
healthy uranium mining industry and a participation in a reliable
world uranium market are national priorities.

Contents: Introduction; Purpose and scope; Resource estimates
versus production capability projections; How to make produc-
tion capability projections; Appendix 1. Historical summary of
relevant activities; Appendix 2. Procedures in Canada, France,
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the Republic of South Africa and the USA; Appendix 3.
Definitions; Appendix 4. Lead time experience.

STI/DOC/10/238 (37 pp., 10 figures; 1984)
ISBN 92-0-145084-2
Price: 160 Austrian Schillings

MEASUREMENT AND CALCULATION OF
RADON RELEASES FROM URANIUM MILL TAILINGS
Technical Reports Series No. 333

The present report provides a comprehensive overview of the
release, control and monitoring of radon. It complements
Technical Reports Series No. 335, Current Practices for the
Management and Confinement of Uranium Mill Tailings, which
provides a general account of the siting, design and construction
of tailings impoundments.

Contents: Notation; 1. Introduction; 2. Purpose and scope;
3. Factors controlling radon releases; 4. Methods for calculating
radon releases from uranium tailings piles; 5. Measurement of
radon concentration and flux; 6. Conducting a radon monitoring
programme; 7. Summary; Annex A: Mathematical development
of radon diffusion equations; Annex B: Refined methods of radon
flux calculation; References; Glossary.

STI/DOC/10/333 (59 pp., 10 figures; 1992)
ISBN 92-0-101092-3
Price: 240 Austrian Schillings

PRODUCTION OF YELLOW CAKE
AND URANIUM FLUORIDES
Panel Proceedings Series

Proceedings of a meeting, Paris, 5-8 June 1979. The purpose of
the meeting was to consider the total technology of the 'yellow
cake' preparation of the fuel cycle, of which several tens of thou-
sands of tonnes are produced each year.

Contents: 1. Ore treatment processes leading to the production
of leach solutions; 2. Processes used for the production of more
refined and concentrated solution for the precipitation of yellow
cake; 3. Chemistry and technology of precipitation, drying and
packaging of yellow cake to refinery specifications; 4. The refin-
ing of the yellow cake and the production of uranium fluorides to
nuclear grade specification.

STI/PUB/553 (355 pp., 88 figures; 1980)
ISBN 92-0-041080-4
Price: 670 Austrian Schillings

SIGNIFICANCE OF MINERALOGY IN THE DEVELOPMENT
OF FLOWSHEETS FOR PROCESSING URANIUM ORES
Technical Reports Series No. 196

This report is in the form of a guide for planning and developing

treatment flowsheets for uranium ore processing. Ore mineralo-
gy data, analysed, described and interpreted in ways most
meaningful to the metallurgist, form the most essential informa-
tion required as a basis of such planning. As a first attempt to
correlate, on a worldwide basis, ore type with processing, the
report should constitute a useful basis for the future develop-
ment of these themes.

Contents: Part I: Principles and practice of uranium mineralogy
and ore-processing metallurgy; Part II: Selected examples of
specific uranium deposits and operations; Part III: Summary
tables on specific uranium deposits and processing plants.

STI/DOC/10/196 (276 pp., 23 figures; 1980)
ISBN 92-0-145080-X
Price: 570 Austrian Schillings

URANIUM EXTRACTION TECHNOLOGY
Technical Reports Series No. 359

The purpose of this publication is to update and expand the first
edition, which was published in 1983, and to report on advances
in uranium ore processing which have taken place since. It
includes background information about the principles of the unit
operations used in uranium ore processing and summarizes the
current state of the art. It also seeks to preserve the technology
and the operating 'know-how' developed over the past ten years.
Extensive references provide sources for specific technological
details.

Contents: Introduction; Part I. Uranium resources and mining
technology; Chapter 1. Uranium resources; Chapter 2. Mining
technology; Part II. Processing technology; Chapter 3.
Processing concepts; Chapter 4. Ore preparation; Chapter 5.
Leaching; Chapter 6. Solid-liquid separation; Chapter 7.
Solution purification; Chapter 8. Product recovery; Chapter 9.
By-products; Part III. Waste management and the environment;
Chapter 10. Tailings management technology; Part IV. Flow
sheet examples; Chapter 11. Olympic Dam; Chapter 12. Key
Lake; Chapter 13. Rabbit Lake; Chapter 14. Lodeve; Chapter 15.
Rossing; Chapter 16. Cominak; Chapter 17. White Mesa;
Chapter 18. Rosita (in situ leaching).

STI/DOC/10/359 (358 pp., 77 figures; 1993)
ISBN 92-0-103593-4
Price: 1100 Austrian Schillings

Fuel Fabrication and Performance

GUIDEBOOK ON NON-DESTRUCTIVE
EXAMINATION OF WATER REACTOR FUEL
Technical Reports Series No. 322

The guidebook gives a complete survey of non-destructive tech-
niques available for application in the spent fuel pool as well as
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in hot cells, thereby supplementing an earlier publication, IAEA-
TECDOC-245. It provides information on methods of examining
water reactor fuel and a basis for further innovations.

Contents: 1. Introduction; 2. Defect surveillance and detection;
3. Visual inspection; 4. Dimensional measurements; 5. Oxide
layer thickness and crud measurements; 6. Gamma scanning;
7. Neutron radiography and X ray radiography; 8. Fission gas
determination; 9. Transfer, collection, documentation and stor-
age of post-irradiation data; 10. Conclusions.

STI/DOC/10/322 (80 pp., 35 figures; 1991)
ISBN 92-0-155091-X
Price: 300 Austrian Schillings

GUIDEBOOK ON QUALITY CONTROL OF
WATER REACTOR FUEL
Technical Reports Series No. 221

The aim of this book is to give a summary of the present state
of practical experience in the areas of quality relevant design
requirements, and quality control of products and processes
related to water reactor fuel. It also contains general aspects and
guidelines for quality in nuclear fuel technology, descriptions and
examples of typical QA/QC systems and a glossary.

Contents: Introduction; General aspects and guidelines for
quality in nuclear fuel technology; Descriptions and examples of
typical QA/QC systems; Glossary.

STI/DOC/10/221 (210 pp., 64 figures; 1983)
ISBN 92-0-155083-9
Price: 570 Austrian Schillings

IMPROVEMENTS IN WATER REACTOR
FUEL TECHNOLOGY AND UTILIZATION
Proceedings Series

Proceedings of a symposium, Stockholm, 15-19 September
1986. The aim of the symposium was to exchange information on
achievements made and future work. It was shown that water
reactor fuels perform reliably and meet performance require-
ments. The factors which could limit performance under high
burn-up conditions and load follow mode of operation were dis-
cussed and defined. Current development is primarily related to
studies of water-side corrosion, pellet-cladding interaction, fis-
sion gas release, dimensional stability, use of burnable absorbers,
in-core fuel management and various fabrication processes.

Contents: Introduction; Fuel design and performance; Fuel
materials and behaviour; Structural materials; Fuel fabrication;
Poster sesssion; Closing session.

STI/PUB/721 (621 pp., 315 figures; 1987)
ISBN 92-0-050087-0
Price: 1540 Austrian Schillings

REVIEW OF FUEL ELEMENT DEVELOPMENTS FOR
WATER COOLED NUCLEAR POWER REACTORS
Technical Reports Series No. 299

Improvements in water reactor fuel technology and utilization
are of great importance in achieving better reactor operational
safety and economics. This report is intended to provide gener-
al information on the progress made in water reactor fuel design,
fabrication and utilization, as well as on current and future devel-
opments.

Contents: 1. Introduction; 2. The nuclear fuel cycle; 3. Fuel and
fuel element fabrication; 4. Quality control; 5. Fuel element design
and performance; 6. Major developments and water reactor fuel
performance experience in selected countries; 7. Fuel manage-
ment: Incentives to improve fuel utilization; 8. Conclusions.

STI/DOC/10/299 (137 pp., 20 figures; 1989)
ISBN 92-0-155389-7
Price: 400 Austrian Schillings

WATER REACTOR FUEL EXTENDED BURNUP STUDY
Technical Reports Series No. 343

This report details the results of the Water Reactor Fuel
Extended Burnup Study (WREBUS), the first internationally con-
ducted study of its kind. The report assesses the economic
effects of burnup extension, evaluates uranium utilization for
PWRs and BWRs (e.g. the need for higher enrichments and pos-
sible fuel design changes) and considers environmental, safety
and licensing implications. The results of the study provide a
basis for understanding incentives and indicating directions for
future developments in fuel cycle technologies and for introduc-
ing improvements in fuel performance and operational strategies.

Contents: 1. Introduction; 2. Incentives for extending burnup;
3. Economic evaluation; 4. Technical aspects; 5. Conclusions;
Appendix: Description of the fuel cycle cost method used for the
US contribution.

STI/DOC/10/343 (60 pp., 23 figures; 1992)
ISBN 92-0-103992-1
Price: 240 Austrian Schillings

Spent Fuel Management

BACK END OF THE NUCLEAR FUEL CYCLE:
STRATEGIES AND OPTIONS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 11-15 May 1987. The symposium addressed a vital and
common subject for all countries developing nuclear power,
namely what to do with nuclear fuel after its discharge from the
reactor. It provided a forum for the exchange of information on

143



NUCLEAR FUEL CYCLE AND WASTE MANAGEMENT

the analysis and selection of spent fuel management, national
strategies and incentives for international co-operation, as well
as on the various technical, safety, economic, environmental,
legal and regulatory aspects associated with spent fuel and high
level waste (HLW) management.

Contents: National approaches to the back end of the nuclear
fuel cycle; Options and strategies for the back end of the nuclear
fuel cycle; Transportation of spent fuel and radioactive waste;
Handling, conditioning and storage of spent fuel and HLW;
Development programmes for reprocessing facilities; Utilization
of materials recovered by reprocessing; Disposal of spent fuel
and HLW; Closing session (Summary of Symposium).

STI/PUB/758 (671 pp., 128 figures; 1987)
ISBN 92-0-050187-7
Price: 1610 Austrian Schillings

CONCEPTS FOR THE CONDITIONING OF SPENT
NUCLEAR FUEL FOR FINAL WASTE DISPOSAL
Technical Reports Series No. 345

This report describes various national spent fuel conditioning
concepts, the current state of technology, the waste package
designs so far developed, and the engineering operations
required for their manufacture. It supplements IAEA Technical
Reports Series No. 320, Evaluation of Spent Fuel as a Final
Waste Form.

Contents: 1. Introduction; 2. Major factors in the development of
conditioning concepts; 3. Waste package design; 4. Precon-
ditioning processes; 5. Conditioning processes; 6. Summary;
Appendix: National spent fuel conditioning concepts.

STI/DOC/10/345 (123 pp., 55 figures; 1992)
ISBN 92-0-104192-6
Price1. 420 Austrian Schillings

COST ANALYSIS METHODOLOGY OF
SPENT FUEL STORAGE
Technical Reports Series No. 361

This report provides a methodology for calculating the costs of
different options for interim storage of spent fuel produced in
reactor cores. It considers different technical features and stor-
age options and defines the factors affecting all options. The
report further analyses the major cost categories, calculates the
net present value of each option and determines the levelized
cost. It also includes a sensitivity analysis, taking into account
the uncertainty of the different cost estimates.

Contents: 1. Introduction; 2. Spent fuel management;
3. Tech-nical features of spent fuel storage; 4. Storage options
and cost considerations; 5. Cost considerations; 6. Method of
cost analysis; 7. Cost analysis; 8. Financing the options;
Appendix I: AR storage enhancement: Reracking with compact
storage racks in Germany; Appendix II: A stand alone AR stor-

age facility: The TVO-KPA pool storage facility at Olkiluoto in
Finland; Appendix III: An AFR storage facility: The CLAB pool
storage facility at Oskarshamn in Sweden; Appendix IV: An AFR
storage facility: Pool storage facilites at the Cogema processing
plant at La Hague in France; Appendix V: An AFR storage facil-
ity: The dry cask storage facility at Gorleben in Germany.

STI/DOC/010/361 (56 pp., 16 figures; 1994)
ISBN 92-0-100594-6
Price: 240 Austrian Schillings

DESIGN OF SPENT FUEL STORAGE FACILITIES
Safety Series No. 116

This guide has been developed through a series of technical
meetings and represents an international consensus on useful
design principles. These principles incorporate features which
will be effective in maintaining fuel subcritical, removing residual
heat, providing radiation protection and containing radioactive
materials for the lifetime of the facility. It is intended for use by the
nuclear power industry, its supporting organizations and related
regulatory bodies in identifying and managing all relevant issues
on the design aspects for the safe interim storage of spent fuel
from nuclear power plants. It complements Safety Series
No. 117, Operation of Spent Fuel Storage, and Safety Series
No. 118, Safety Assessment for Spent Fuel Storage Facilities.

Contents: 1. Introduction; 2. General guidance; 3. Specific
design requirements; 4. Auxiliary systems; 5. Quality assurance;
6. Inspection and maintenance; 7. Decommissioning;
Definitions.

STI/PUB/976 (50 pp.; 1994)
ISBN 92-0-104994-3
Price: 240 Austrian Schillings

EVALUATION OF SPENT FUEL AS A FINAL WASTE FORM
Technical Reports Series No. 320

The present report provides an appreciation of the types and
quantities of spent fuel for disposal and reviews the current state
of knowledge of the behaviour of spent fuel under repository
conditions. It further contains comments and discussions on
technical and safety aspects specific to the disposal of spent fuel
discussed at a Technical Committee meeting held in Vienna in
June 1988.

Contents: 1. Introduction; 2. Type of spent fuel; 3. Effect of in-
reactor operations on fuels; 4. Behaviour of spent fuel in the dis-
posal environment; 5. Safety and environmental assessments of
spent fuel as a final waste form; 6. Engineering evaluations and
demonstrations of spent fuel disposal; 7. Summary.

STI/DOC/10/320 (81 pp., 31 figures; 1991)
ISBN 92-0-125091-6
Price: 300 Austrian Schillings
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FEASIBILITY OF SEPARATION AND
UTILIZATION OF CAESIUM AND STRONTIUM FROM
HIGH LEVEL LIQUID WASTE
Technical Reports Series No. 356
(See under Waste Management, p. 145)

GEOLOGICAL DISPOSAL OF SPENT FUEL AND
HIGH LEVEL AND ALPHA BEARING WASTES
Proceedings Series

Proceedings of a symposium organized jointly with CEC and
OECD/NEA, Antwerp, Belgium, 19-23 October 1992. The pur-
pose of the symposium was to review the progress being made
in national and international programmes towards the demon-
stration of safe disposal of radioactive wastes. The technical pre-
sentations addressed disposal in all the principal geological
media currently under consideration: clay, crystalline rock, salt
and volcanic tuff. The programmes described ranged from
national screening surveys on a broad, regional scale to detailed
site specific investigations in underground research laboratories.

Contents: Keynote address; Programmes of international orga-
nizations; Site characterization programmes and methods;
Repository design concepts, construction techniques and engi-
neered barrier design; Characterization and acceptance of high
level and alpha bearing wastes; Repository concepts for direct
disposal of spent fuel; Developing, testing and validating repos-
itory performance assessment models; National and internation-
al programmes; Poster presentations.

STI/PUB/907 (487 pp., 116 figures; 1993)
ISBN 92-0-000193-9
Price: 1400 Austrian Schillings

GUIDEBOOK ON SPENT FUEL
STORAGE — Second Edition
Technical Reports Series No. 240/2

This guidebook is a revised version of Technical Reports Series
No. 240, published in 1984. It provides a summary of the expe-
rience and information in many areas related to spent fuel stor-
age. It will allow a better understanding of the many problems
involved and permit countries that are planning for or operating
nuclear power reactors to review the issues in a more
informative manner. In view of the large quantity of spent fuel
discharged from nuclear power plants, long term storage is
currently the primary option for the management of spent fuel.
The proven wet storage concept is expected to continue to be
used in the future. The design and the technological, economic
and material problems of safe spent fuel storage will remain a
focus of attention, with particular emphasis on dry storage tech-
nology, rod consolidation and other advanced concepts.

Contents: 1. Introduction; 2. Spent fuel storage technology;
3. Transport of spent fuel; 4. Economics of spent fuel storage;
5. Regulatory, institutional and safety aspects; 6. International
safeguards; 7. Factors used in evaluating spent fuel storage

options; 8. International co-operation; Annex A: AFR storage
facility Clab, Sweden; Annex B: Development of AFR storage
design in the USSR; Annex C: Spent fuel storage in the Federal
Republic of Germany; Annex D: United States horizontal con-
crete dry storage system; Annex E: Canadian experience with
the dry storage of used CANDU fuel; Annex F: United States dry
cask storage experience; Annex G: United States experience
with spent fuel rod consolidation; Annex H: Fuel storage ponds
at Sellafield, United Kingdom; Annex I: Acronyms and abbrevia-
tions; Annex J: Glossary.

STI/DOC/10/240/2 (207 pp., 71 figures; 1991)
ISBN 92-0-155191-6
Price: 620 Austrian Schillings

MANAGEMENT OF SEVERELY DAMAGED
NUCLEAR FUEL AND RELATED WASTE
Technical Reports Series No. 321

This report provides a comprehensive review of management
insights and principles for the on-site, post-accident activities at
nuclear power plants that have experienced significant fuel dam-
age. Member States who wish to complement their emergency
response procedures and off-site plans with knowledge of on-
site experience will find this publication useful for such a pur-
pose. It will also provide a reference text on the requirements
that arise after the critical phase of emergency response.

Contents: 1. Introduction; 2. Strategic planning; 3. Stabilizing the
fuel; 4. Data management and analysis; 5. Initial waste
management; 6. Initial decontamination; 7. Fuel removal; 8. Fuel
conditioning, transport and interim storage; 9. Abnormal waste:
conditioning to disposal; 10. Preparation for the decommission-
ing of fuel damaged plants; 11. Conclusions; Annex A: Nuclear
Power Plant A-1 (Czechoslovakia) experience.

STI/DOC/10/321 (75 pp., 3 figures; 1991)
ISBN 92-0-125191-2
Price: 280 Austrian Schillings

OPERATION OF SPENT FUEL
STORAGE FACILITIES
Safety Series No. 117

This guide has been developed through a series of technical
meetings and represents an international consensus on useful
operating principles. These principles incorporate features which
will be effective in maintaining fuel subcritical, removing residual
heat, providing radiation protection and containing radioactive
materials for the lifetime of the facility. It is intended for use by the
nuclear power industry, its supporting organizations and related
regulatory bodies in identifying and managing ail relevant issues
on the operational aspects for the safe interim storage of spent
fuel from nuclear power plants. It complements Safety Series
No. 116, Design of Spent Fuel Storage Facilities, and Safety
Series No. 118, Safety Assessment for Spent Fuel Storage
Facilities.
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Contents: 1. Introduction; 2. Key operational activities; 3. Basic
safety considerations for operation; 4. Management; 5. Training
and qualifications; 6. Commissioning; 7. Operational limits and
conditions; 8. Operating procedures; 9. Maintenance, testing,
examination and inspection; 10. Radiation and environmental
protection; 11. Quality assurance; 12. Safeguards and physical
protection; 13. Decommissioning; Definitions.

STI/PUB/977 (54 pp.; 1994)
ISBN 92-0-105094-1
Price: 240 Austrian Schillings

OPTIONS, EXPERIENCE AND TRENDS IN
SPENT FUEL MANAGEMENT
Technical Reports Series No. 378

*NEW

Spent fuel management encompasses all the activities associ-
ated with the handling, transport, storage, processing and even-
tual disposal of spent nuclear fuel following its discharge from
the reactor. The time-scale for commitment to the safe manage-
ment of spent fuel is expected to be several decades, until such
time as the eventual disposal arrangements have been engi-
neered. The purpose of this document is to assist Member
States to establish policies and national arrangements for spent
fuel management in a structured and timely manner.

Contents: 1. Introduction; 2. Policy considerations and spent fuel
management; 3. Regulatory framework for spent nuclear fuel
management systems; 4. Making a choice between options;
5. Reprocessing technology; 6. Disposal technology; 7. Storage
technology; 8. Conclusions.

STI/DOC/010/378 (72 pp., 17 figures; 1995)
ISBN 92-0-101095-8
Price: 280 Austrian Schillings

SAFETY AND ENGINEERING ASPECTS
OF SPENT FUEL STORAGE
Proceedings Series

*NEW

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 10-14 October 1994. The purpose of the symposium
was to provide an opportunity for the exchange of information on
the state of the art and the prospects of spent fuel storage, to
discuss the worldwide situation and the major factors influencing
the national policies in this field, and to identify the most impor-
tant directions that national efforts and international co-opera-
tion in this area should take.

Contents: Spent fuel storage programmes; Spent fuel storage
technology; Licensing and safety aspects of spent fuel storage;
Closing session; Poster presentations.

STI/PUB/949 (451 pp., 122 figures; 1995)
ISBN 92-0-101695-6
Price: 1320 Austrian Schillings

STORAGE OF WATER REACTOR SPENT FUEL IN
WATER POOLS: SURVEY OF WORLD EXPERIENCE
Technical Reports Series No. 218

In 1979, the IAEA and OECD/NEA jointly issued a questionnaire
dealing with all aspects of water pool storage. This report sum-
marizes the information received from storage pool operators.
Forecasts predict that by the year 2000 more than 150 000
tonnes of heavy metal from spent LWR fuel will have been accu-
mulated. Although very positive experience with wet storage has
been gained over the past 40 years, making wet storage a
proven technology, it appears desirable to summarize all avail-
able data for the benefit of designers, storage pool operators,
licensing agencies and the general public. Such data will be
essential for assessing the viability of extended water pool stor-
age of spent nuclear fuel.

Contents: Summary of conclusions; Introduction; Spent fuel pool
history; Extent of spent fuel storage experience; Current practice
in spent fuel pool design and operation; Spent fuel pool
chemistries; Radiochemistry; Spent fuel pool components;
Spent fuel history and behaviour; Special operations; Measures
to control radiation doses and waste volumes; Spent fuel pool
practices and innovations; Interim dry storage of spent fuel.

STI/DOC/10/218 (143 pp., 43 figures; 1982)
ISBN 92-0-155182-7
Price: 360 Austrian Schillings

SURVEY OF EXPERIENCE WITH
DRY STORAGE OF SPENT NUCLEAR FUEL AND
UPDATE OF WET STORAGE EXPERIENCE
Technical Reports Series No. 290

This report presents data on the dry storage of spent nuclear
fuel and recent information on wet storage, transportation and
rod consolidation. The amount of spent fuel arisings will increase
significantly in the next one or two decades. In view of the large
quantities of spent fuel discharged from nuclear power plants
and the expected future discharges, many countries are involved
in the construction of storage facilities and in the development of
effective methods for spent fuel surveillance and monitoring to
ensure reliable and safe operation.

Contents: Summary and conclusions; 1. Introduction; 2. Key
considerations in the dry storage of zirconium alloy clad fuel;
3. Spent fuel description and history; 4. Dry storage technology;
5. Spent fuel behaviour during storage; 6. Performance of facili-
ties and test programmes; 7. Other experience/developments
(wet and dry); 8. Update on wet storage; 9. Transport;
Appendix A. Questionnaire, glossary, and acronyms and abbre-
viations; Appendix B. Special cases; Appendix C. Proposed dry
storage facilities; Appendix D. Synopsis of USSR experience in
spent fuel storage and transportation; Appendix E. Detailed
description of casks in use and under development in the USA;
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Appendix F Report of BNFL/PNTL and NTL transport flasks
(casks) (United Kingdom); Bibliography.

STI/DOC/10/290 (206 pp., 39 figures; 1988)
ISBN 92-0-155388-9
Price: 600 Austrian Schillings

WATER REACTOR FUEL EXTENDED BURNUP STUDY
Technical Reports Series No. 343
(See under Fuel Fabrication and Performance, p. 143)

Waste Management

ADVANCES IN TECHNOLOGIES FOR THE
TREATMENT OF LOW AND INTERMEDIATE
LEVEL RADIOACTIVE LIQUID WASTES
Technical Reports Series No. 370

This report describes a wide spectrum of treatment processes of
both aqueous and organic radioactive wastes. It briefly covers
upgraded traditional and well proven processes such as chemical
precipitation, ion exchange and evaporation, and focuses on rather
new membrane and electrochemical processes and combinations
of these processes. Methods based on the use of biological
processes for the treatment of liquid radioactive wastes are
described in this report for the first time. It also describes both
advantages and disadvantages of the technologies mentioned.

Contents: 1. Introduction; 2. Large scale applications of liquid
waste treatment technologies; 3. Advances in technologies for
the treatment of aqueous wastes; 4. Advances in technologies
for the treatment of organic wastes; 5. Future trends in process
development; Conclusions.

STI/DOC/010/370 (103 pp., 33 figures; 1994)
ISBN 92-0-104194-2
Price: 400 Austrian Schillings

APPLICATION OF EXEMPTION PRINCIPLES TO THE
RECYCLE AND REUSE OF MATERIALS FROM
NUCLEAR FACILITIES — A Safety Practice
Safety Series No. 111-P-1.1

This Safety Practices publication, part of the IAEA's Radioactive
Waste Safety Standards (RADWASS) programme, provides
guidance on the application of internationally agreed upon prin-
ciples for determining the levels of radionuclides in materials
below which they can be exempted from regulatory control and
can be recycled or reused without any further restriction. It illus-
trates a methodology by which practical exempt quantities for
the recycle and reuse of these materials may be derived and
gives typical exempt values based on a generic assessment.

Contents: 1. Introduction; 2. Exemption from regulatory control

applied to recycle and reuse; 3. Recycle and reuse as options;
4. Methods for dose assessment; 5. Recycle scenarios and relat-
ed assumptions; 6. Derived exemption levels; 7. Additional con-
siderations and discussion of the results; 8. Summary;
References; Appendix 1. Methods for estimating individual and
collective doses from external exposures to radionuclides during
recycle and reuse; Appendix II. Methods for estimating individual
and collective doses from inhalation and ingestion of radioactive
materials; Appendix III. Estimated individual and collective effec-
tive dose equivalents by scenario and pathway for concentra-
tions of 1 Bq/g of each reference radionuclide for the recycle and
reuse of contaminated materials.

STI/PUB/924 (204 pp., 3 figures; 1992)
ISBN 92-0-104992-7
Price: 600 Austrian Schillings

APPLICATION OF REMOTELY OPERATED
HANDLING EQUIPMENT IN THE DECOMMISSIONING OF
NUCLEAR FACILITIES
Technical Reports Series No. 348

This report provides an overview of the state of the art of
remotely operated handling equipment, notably robotics, in
decommissioning, which is indispensable to reducing personnel
radiation exposure and to ensuring the operational reliability of
nuclear systems. In many situations such tools are the only
means of performing a large variety of decommissioning tasks in
environments hostile or inaccessible to humans.

Contents: 1. Introduction; 2. The need for remotely operated
handling equipment; 3. Selection and design of remotely operat-
ed handling equipment; 4. Available equipment; 5. Remotely
operated handling equipment in operating nuclear facilitie; 6. Re-
motely operated handling equipment In decommissioning; 7. Re-
motely operated handling equipment for on-site cleanup and
decommissioning after a severe accident; 8. Design of nuclear
facilities for the use of remotely operated handling equipment for
decommissioning; 9. Conclusions; Annex I: Belgium; Annex II:
Canada; Annex III: France; Annex IV: Germany; Annex V: India;
Annex VI: Italy; Annex VII: United Kingdom; Annex VIII:
Commission of the European Communities.

STI/DOC/10/348 (108 pp., 37 figures; 1993)
ISBN 92-0-100293-9
Price: 380 Austrian Schillings

ASSESSMENT AND COMPARISON OF WASTE
MANAGEMENT SYSTEM COSTS FOR
NUCLEAR AND OTHER ENERGY SOURCES
Technical Reports Series No. 366

This report summarizes the results and conclusions of a survey,
carried out by the IAEA, of existing waste management cost esti-
mates for representative nuclear and fossil fuel cycles with the
objective of providing a correct perspective of the economic and
environmental aspects of the different means of electricity pro-
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duction. For the first time waste management cost estimates for
all fuel cycle activities from mining to decommissioning of facili-
ties have been compiled, and levelized unit costs for waste man-
agement have been compared to the total levelized costs for
electricity production.

Contents: 1. Introduction; 2. Description of fuel cycles; 3. Waste
arisings; 4. Waste management; 5. Methodology for cost assess-
ment; 6. Cost data; 7. Impact of waste management costs on
electricity prices; 8. Comparison of impact of fossil and nuclear
waste management costs on electricity prices; 9. Conclusions;
Appendix I: Review of available references on fossil waste man-
agement cost estimates; Appendix II: Source data for nuclear
waste management costs; Appendix III: Spreadsheet for refer-
ence data.

STI/DOC/010/366 (155 pp., 19 figures; 1994)
ISBN 92-0-101494-5
Price: 520 Austrian Schillings

BACK END OF THE NUCLEAR FUEL
CYCLE: STRATEGIES AND OPTIONS
Proceedings Series
(See under Spent Fuel Management, p. 143)

BITUMINIZATION PROCESSES TO
CONDITION RADIOACTIVE WASTES
Technical Reports Series No. 352

The aim of this report is to review and evaluate the accumulat-
ed experience in the use of bituminization techniques for the
immobilization of radioactive wastes, including the description of
incidents which have happened at bituminization facilities, and
to give an assessment on the role of bituminization processes in
the strategy for radioactive waste management.

Contents: 1. Introduction; 2. Characterization of bitumens used
for waste immobilization; 3. Types of radioactive wastes suitable
for immobilization in bitumen; 4. Immobilization processes: oper-
ational and safety aspects; 5. Properties of bituminized waste
forms; 6. Conclusions; Annex: Application of bituminization
processes in some Member States.

STI/DOC/10/352 (96 pp., 16 figures; 1993)
ISBN 92-0-100793-0
Price: 340 Austrian Schillings

CHEMICAL DURABILITY AND RELATED PROPERTIES OF
SOLIDIFIED HIGH LEVEL WASTE FORMS
Technical Reports Series No. 257

This report summarizes the results and conclusions of technical
studies performed in ten laboratories of nine Member States and
covers all major properties of solidified waste forms.

Contents: Introduction; Waste form categories; Leach test meth-

ods; Waste form related factors; Variables affecting the leaching
process; Multicomponent effects; Release models; Conclusions
and recommendations.

STI/DOC/10/257 (168 pp., 85 figures; 1985)
ISBN 92-0-125885-2
Price: 450 Austrian Schillings

CHEMICAL PRECIPITATION PROCESSES FOR THE
TREATMENT OF AQUEOUS RADIOACTIVE WASTE
Technical Reports Series No. 337

The purpose of this report is to provide a review of chemical pre-
cipitation processes for the treatment of low and intermediate
level aqueous waste. It supersedes Technical Reports Series
No. 89, Chemical Treatment of Radioactive Wastes, published in
1968. It provides data on the performance of existing plants and
on improved processes that are in an advanced state of
development.

Contents: 1. Introduction; 2. Waste segregation and characteri-
zation; 3. Chemical and adsorptive precipitation and flocculation;
4. Examples of chemical treatment facilities; 5. Process selec-
tion; 6.Process equipment; 7.Sludge conditioning; 8.Concluding
remarks.

STI/DOC/10/337 (81 pp., 8 figures; 1992)
ISBN 92-0-101992-0
Price: 300 Austrian Schillings

CLASSIFICATION OF RADIOACTIVE WASTE:
Safety Guide
Safety Series No. 111-G-1.1

This Safety Guide, published under the IAEA's Radioactive
Waste Safety Standards (RADWASS) programme, outlines var-
ious possibilities for the development of a classification system
for radioactive wastes. It proposes a modified classification sys-
tem with general quantitative boundaries and gives guidance for
the development of quantitative classification systems.

Contents: 1. Introduction; 2. Approaches to radioactive waste
classification; 3. Proposal for a radioactive waste classification
system; Annex: Origin and types of radioactive waste; Glossary.

STI/PUB/950 (39 pp., 2 figures; 1994)
ISBN 92-0-010194-6
Price: 200 Austrian Schillings

CLEANUP AND DECOMMISSIONING OF A
NUCLEAR REACTOR AFTER A SEVERE ACCIDENT
Technical Reports Series No. 346

The objective of this report is to provide an overview of factors
relevant to the identification of cleanup requirements and to the
choice of a decommissioning option for a severely damaged
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nuclear power plant. It proposes a methodology for the evalua-
tion of various options and the selection of appropriate action in
a particular accident situation.

Contents: 1. Introduction; 2. Management after a severe reactor
accident; 3. Factors relevant to cleanup and decommissioning
after a severe accident; 4. Strategy for cleanup; 5. Strategy for
decommissioning; 6. Methodology for selection of the preferred
decommissioning option; 7. Conclusions and recommendations;
Annex A: Review of four accidents.

characteristics; 3. Matrix materials; 4. Immobilization processes;
5. Waste form properties; 6. Packaging the final waste form;
7. Integrated alpha bearing waste conditioning facilities;
8. Conclusions.

STI/DOC/10/326 (101 pp., 26 figures; 1991)
ISBN 92-0-125591-8
Price: 360 Austrian Schillings

STI/DOC/10/346 (59 pp., 10 figures; 1992)
ISBN 92-O-104492-5
Price: 240 Austrian Schillings

CLEANUP OF LARGE AREAS CONTAMINATED
AS A RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 300

Experience at Chernobyl showed that the main long term radio-
logical consequence to the population will probably be external
exposure from radiaoctive fallout deposited on the ground. The
present text provides an overview of the methodology and tech-
nology available for cleaning up large areas and gives prelimi-
nary guidance on the planning, implementation and manage-
ment of such cleanups.

Contents: 1. Introduction; 2. Purposes of the report; 3. Scope;
4. Planning the cleanup; 5. Managing the cleanup;
6. Characterizing the affected area; 7. Deposition of contamina-
tion on surfaces; 8. Characterizing the contamination;
9. Stabilization of contamination; 10. Decontamination tech-
niques and equipment; 11. Interdiction of an area;
12. Application of cleanup technology to situations involving high
radiation fields; 13. Loading and transporting large volumes of
wastes; 14. Disposal of large volumes of wastes; 15. Radiation
protection and safety; 16. Conclusions and recommendations;
Annex A. The cleanup after the accident at the Chernobyl
nuclear power plant.

STI/DOC/10/300 (135 pp., 31 figures; 1989)
ISBN 92-0-125289-7
Price: 400 Austrian Schillings

CONDITIONING OF ALPHA BEARING WASTES
Technical Reports Series No. 326

The objective of this report is to present state of the art informa-
tion on assessments of the complex options available in the
management of alpha bearing wastes from the reprocessing of
spent fuels and MOX fuel fabrication.

Contents: 1. Introduction; 2. Alpha bearing wastes: Types and

CONDITIONING OF LOW AND INTERMEDIATE
LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 222

This report includes and updates the information contained in
IAEA Technical Reports Series Nos 82 and 116 on the condi-
tioning of low and intermediate level waste concentrates for
transport, storage and/or disposal.

Contents: Introduction; Scope; Types of low and intermediate
level radioactive waste and their characteristics; Treatment prior
to immobilization; Matrix materials; Immobilization processes;
Properties of the immobilized waste forms; Packaging, storage,
transport and disposal; Conclusions; Appendix 1: References;
Appendix 2: Glossary.

STI/DOC/10/222 (186 pp., 43 figures; 1983)
ISBN 92-0-125083-2
Price: 500 Austrian Schillings

CONDITIONING OF RADIOACTIVE WASTES
FOR STORAGE AND DISPOSAL
Proceedings Series

Proceedings of a symposium jointly sponsored with CEC and
OECD/NEA, Utrecht, Netherlands, 21-25 June 1982. The
papers and discussions provide an authoritative account of the
status of conditioning of a wide variety of wastes, including spent
ion exchange resins, incinerator ash, high level and long lived
wastes, and gaseous wastes. Immobilization of radionuclides in
concrete, bitumen, organic polymers, glasses and ceramics is
discussed. In addition, studies on the behaviour of conditioned
wastes in waste repositories are described.

Contents: Introduction; Bases for conditioning: How much condi-
tioning is necessary? Immobilization processes: How are high-
quality waste forms produced? Packaging methods and materi-
als: How are other engineered barriers useful? Evaluation of
conditioned waste: How are waste packages determined
acceptable? Cost/benefit of conditioned waste: How is the
degree of conditioning justified?

STI/PUB/624 (517 pp., 114 figures; 1983)
ISBN 92-0-020083-4
Price: 1200 Austrian Schillings
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CONTAINERS FOR PACKAGING OF SOLID AND
INTERMEDIATE LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 355

This report aims to review the main requirements tor waste con-
tainers and to provide advice on the design, fabrication, qualifi-
cation tests and handling of the different types of containers
used in the management of low and intermediate level solid
radioactive wastes. It contains those requirements to be met in
the container design to comply with the waste package accep-
tance requirements established by the regulatory authorities for
handling, storage, transport and disposal of radioactive waste. It
further highlights the importance of international standardization
for waste container requirements, which would facilitate the use
of common handling systems and allow operating experience
and performance data to be readily interchangeable.

Contents: 1. Introduction; 2. Role of the container in waste man-
agement; 3. Container design requirements; 4. Materials for con-
tainers; 5. Cost considerations; 6. Quality assurance and control;
7. Qualification tests; 8. Conclusions and recommendations;
Appendix I: Examples of containers; Appendix II: Corrosion
assessments of metallic containers; Appendix III: Specification
of a test for thermal cycling resistance in France; Appendix IV: A
qualification procedure for fibre reinforced concrete containers in
France.

STI/DOC/10/355 (67 pp., 18 figures; 1993)
ISBN 92-0-101993-9
Price: 260 Austrian Schillings

CONTROL OF SEMIVOLATILE RADIONUCLIDES IN
GASEOUS EFFLUENTS AT NUCLEAR FACILITIES
Technical Reports Series No. 220

The information contained in this report represents an up-to-
date review, combining the results of laboratory studies on con-
trol of the most important semivolatile radionuclides in gaseous
effluents at nuclear facilities and the results of operating experi-
ence in that area.

Contents: Introduction; Significance of the control of semi-
volatiles; Properties of ruthenium; Properties of other semivola-
tiles; Principles of high-level waste solidification processes;
Experience with control of semivolatiles in high-level liquid waste
solidification processes; Sampling and monitoring; Conclusions.

STI/DOC/10/220 (56 pp., 23 figures; 1982)
ISBN 92-0-125482-2
Price: 180 Austrian Schillings

CURRENT PRACTICES AND OPTIONS FOR
CONFINEMENT OF URANIUM MILL TAILINGS
Technical Reports Series No. 209

The report describes current practices and options for the con-

finement of uranium and thorium mill tailings, dealing in some
detail with siting and design considerations.

Contents: Introduction; Scope; Basic waste management princi-
ples; Potential pollutants and general pathways to man; Release
mechanisms and some control concepts; Environmental consid-
erations in mill process selection; Impoundment siting and
design options; Treatment of liquid effluents and monitoring;
Stabilization and rehabilitation of impoundment; Application of
radiological protection principles; Appendix A: Abbreviated
checklist of considerations for management of mill tailings;
Appendix B: Approximating the radon source strength of a tail-
ings impoundment; Appendix C: Example of a simplified tech-
nique for assessing site and tailings management systems;
References; Glossary.

STI/DOC/10/209 (102 pp., 9 figures; 1981)
ISBN 92-0-125281-1
Price: 260 Austrian Schillings

DECOMMISSIONING OF FACILITIES FOR
MINING AND MILLING OF RADIOACTIVE ORES
AND CLOSEOUT OF RESIDUES
Technical Reports Series No. 362
(See under Uranium Ore Processing, p. 150)

DECOMMISSIONING OF NUCLEAR FACILITIES:
DECONTAMINATION, DISASSEMBLY AND
WASTE MANAGEMENT
Technical Reports Series No. 230

A summary review of the status of the subject at the interna-
tional level and of the technical information available.

Contents: Introduction; Scope; Considerations important to
decommissioning; Decontamination methods; Disassembly
techniques; Waste management; Decommissioning methodolo-
gy improvements; Conclusions.

STI/DOC/10/230 (79 pp.; 1983)
ISBN 92-0-125383-4
Price: 260 Austrian Schillings

DECOMMISSIONING TECHNIQUES FOR
RESEARCH REACTORS
Technical Reports Series No. 373

This is the first report published by the IAEA which provides
guidance on the preparation and implementation of the decom-
missioning of different types of research reactor. Different con-
struction and operational features of research reactors have a
major impact on the decommissioning techniques required. This
report offers information on the conclusions drawn from a num-
ber of completed projects and identifies their similarities and dif-
ferences. It is complemented by a computerized research reac-
tor databank. Staff requirements, decommissioning costs,
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radionuclide inventory, collective exposures, waste volumes and
waste activity are presented graphically according to reactor
thermal power and integrated energy.

Contents: 1. Introduction; 2. Classification of research reactors;
3. Responsibilities and stages of decommissioning; 4. Planning
and management of decommissioning; 5. Regulatory aspects;
6. Technical aspects applicable to all types of research reactor;
7. Considerations specific to different types of research reactor;
8. Safety aspects; 9. Waste management; 10. Quality assurance;
11. Summary and conclusions; Appendix I: Reported research
reactor decommissioning projects; Appendix II: Detailed data
from research reactor decommissioning projects; Appendix III:
Examples of the lessons learned from research reactor decom-
missioning projects.

STI/DOC/010/373 (107 pp., 13 figures; 1994)
ISBN 92-0-104094-6
Price: 400 Austrian Schillings

DECONTAMINATION OF NUCLEAR FACILITIES TO
PERMIT OPERATION, INSPECTION, MAINTENANCE,
MODIFICATION OR PLANT DECOMMISSIONING
Technical Reports Series No. 249

This report presents the current state of the art in the field of
decontamination and is intended to be of assistance to persons
involved in the decontamination of nuclear facilities and equip-
ment.

Contents: Introduction; Scope; Decontamination methods;
Selection of decontamination method; Selection methodology;
Useful areas for future research and development; Conclusions;
References; Annex: Decontamination experience; Glossary.

STI/DOC/10/249 (71 pp.; 1985)
ISBN 92-0-125185-8
Price: 240 Austrian Schillings

DESIGN AND OPERATION OF OFF-GAS CLEANING AND
VENTILATION SYSTEMS IN FACILITIES HANDLING LOW
AND INTERMEDIATE LEVEL RADIOACTIVE MATERIAL
Technical Reports Series No. 292

Ventilation and air cleaning systems are a vital part of the gen-
eral design of any nuclear facility. The combination of a well
designed ventilation system with thorough cleaning of exhaust
air is the main method of preventing radioactive contamination of
the air in working areas and in the surrounding atmosphere. This
report provides the latest information on the design and opera-
tion of off-gas cleaning and ventilation systems for designers
and regulatory authorities in the control and operation of such
systems in nuclear establishments.

Contents: 1. Scope; 2. General purposes of off-gas cleaning and
ventilation systems; 3. Health and safety requirements for design

of off-gas cleaning and ventilation systems in nuclear facilities;
4. System design; 5. Typical containment, ventilation systems
and components; 6. Filter properties; 7. Filter testing methods;
8. Conclusions; Annex: Standards and Rules.

STI/DOC/10/292 (92 pp., 37 figures; 1988)
ISBN 92-0-125788-0
Price: 290 Austrian Schillings

DESIGN AND OPERATION OF OFF-GAS CLEANING
SYSTEMS AT HIGH LEVEL LIQUID WASTE
CONDITIONING FACILITIES
Technical Reports Series No. 291

The immobilization of high level liquid wastes from the repro-
cessing of irradiated nuclear fuels is of great interest and seri-
ous efforts are being undertaken to find a satisfactory technical
solution. Volatilization of fission product elements during immo-
bilization poses the potential for the release of radioactive sub-
stances to the environment and necessitates effective off-gas
cleaning systems. This report describes typical off-gas cleaning
systems used in the most advanced high level liquid waste
immobilization plants and considers most of the aerosols and
volatile contaminants.

Contents: 1. Introduction; 2. Nature of high level liquid waste
(HLLW); 3. HLLW solidification processes and their application;
4. Sources and characteristics of off-gas contaminants;
5. Equipment used in off-gas treatment systems; 6. Typical off-
gas systems and their performance; 7. Safety considerations;
8. Conclusions.

STI/DOC/10/291 (85 pp., 32 figures; 1988)
ISBN 92-0-125688-4
Price: 290 Austrian Schillings

DESIGN OF OFF-GAS AND AIR CLEANING
SYSTEMS AT NUCLEAR POWER PLANTS
Technical Reports Series No. 274

This report is aimed at: (a) quantifying airborne radionuclides in
off-gas and ventilation air streams in nuclear power plants; (b)
reviewing the current status and latest development trends in
design for normal operation and design basis accidents; (c) pro-
viding guidelines for design.

Contents: Introduction; General design principles; LWR nuctear
power plants; Other types of reactors; Trends in off-gas and air
cleaning system design; References; Appendix A.I: Source term
specifications for LWRs; Appendix All: Examples of calculations
using the GALE code.

STI/DOG/10/274 (118 pp., 36 figures; 1987)
ISBN 92-0-125187-4
Price: 360 Austrian Schillings
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DESIGN OF RADIOACTIVE WASTE MANAGEMENT
SYSTEMS AT NUCLEAR POWER PLANTS
Safety Series No. 79

This safety guide provides objectives and general or detailed
safety requirements for the design of waste management facili-
ties at nuclear power plants. It emphasizes what and how safety
objectives for the management of radioactive wastes from
nuclear power plants can be met in the design and construction
stage.

Contents: Introduction; Design objectives; System requirements;
Equipment and materials; Waste storage and transport; Controls
and instrumentation; Physical arrangements; System capacity
and redundancy; System testing and commissioning;
Documentation; Annex I: Waste sources; Appendix I: Figures
illustrating radioactive waste treatment systems at nuclear
power plants.

STI/PUB/739 (59 pp., 7 figures; 1986)
ISBN 92-0-123986-6
Price: 220 Austrian Schillings

DESIGN, CONSTRUCTION, OPERATION, SHUTDOWN
AND SURVEILLANCE OF REPOSITORIES FOR SOLID
RADIOACTIVE WASTES IN SHALLOW GROUND
Safety Series No. 63

This report is a follow-up document to IAEA Safety Series
No. 53, Shallow Ground Disposal of Radioactive Wastes: A
Guidebook, and to a complementary report: IAEA Technical
Reports Series No. 216, Site Investigations for Repositories for
Solid Radioactive Wastes in Shallow Ground.

Contents: Introduction; Scope; Basic considerations; Repository
design and construction; Operation of repositories; Shutdown
and surveillance of repositories; References.

STI/PUB/652 (60 pp., 11 figures; 1984)
ISBN 92-0-123384-1
Price: 220 Austrian Schillings

DISPOSAL OF WASTE FROM THE CLEANUP OF
LARGE AREAS CONTAMINATED AS A RESULT
OF A NUCLEAR ACCIDENT
Technical Reports Series No. 330

The problem of ground contamination in the case of a severe
nuclear accident is one of special concern. This report gives
guidance on planning and management of safe transportation
and disposal of large volumes of contaminated materials, with
the objectve of minimizing the consequences of such an acci-
dent. It is closely linked to Technical Reports Series No. 300,
Cleanup of Large Areas Contaminated as a Result of a Nuclear
Accident (1989), and No. 327, Planning for Cleanup of Large
Areas Contaminated as a Result of a Nuclear Accident (1991).

Contents: 1. Introduction; 2. Purpose; 3. Scope; 4. Waste charac-
teristics and quantities; 5. Treatment of wastes; 6. Scenarios for
the transportation and disposal of wastes; 7. Loading and trans-
portation of large volumes of waste; 8. Disposal of large volumes
of waste; 9. Disposal of facility operation, closure and surveil-
lance; 10. Review of operational experience; 11. Radiation pro-
tection and safety plan; 12. Conclusions; Appendix A.
Radiological criteria required to implement the cleanup of large
areas after an accident at a nuclear facility; Appendix B. A gener-
ic method for estimating costs of waste loading, transportation
and disposal; Appendix C. Experience in Canada with the trans-
portation and long term management of radioactively contami-
nated soils; Appendix D. Experience in the USA with the trans-
portation and disposal of radium contaminated waste;
Appendix E. Transportation and disposal of large volumes of
contaminated material arising from cleanup after the Chernobyl
accident.

STI/DOC/10/330 (69 pp., 18 figures; 1992)
ISBN 92-0-100792-2
Price: 280 Austrian Schillings

EVALUATION OF ACTINIDE PARTITIONING
AND TRANSMUTATION
Technical Reports Series No. 214

This report summarizes the results and conclusions of technical
studies performed in connection with a four year co-ordinated
research programme. The publication should be valuable in help-
ing countries to consider their future research activities and poli-
cy with regard to waste management for the actinide elements.

Contents: 1. Introduction; 2. General considerations; 3. Par-
titioning; 4. Fuel Fabrication; 5. Transmutation; 6. Hazard evalua-
tion; 7. Costs; 8. Overall assessment; Appendices A-H.

STI/DOC/10/214 (124 pp., 15 figures; 1982)
ISBN 92-0-125182-3
Price: 320 Austrian Schillings

EVALUATION OF SPENT FUEL AS A FINAL WASTE FORM
Technical Reports Series No. 320
(See under Spent Fuel Management, p. 144)

FACTORS RELEVANTTOTHE RECYCLING OR REUSE OF
COMPONENTS ARISING FROM THE DECOMMISSIONING
AND REFURBISHMENT OF NUCLEAR FACILITIES
Technical Reports Series No. 293

The decommissioning and decontamination of nuclear facilities is
a topic of interest because of the large number of older nuclear
facilities which are, or soon will be, retired from service. This pub-
lication provides a review of the engineering, social, scientific
and administrative factors relevant to the safe recycling or reuse
of components arising from decommissioning or refurbishment of
nuclear facilities.
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Contents: 1. Introduction; 2. Scope; 3. Recycling in industry;
4. Recycling or reuse of nuclear components; 5. Decontami-
nation for recycling or reuse; 6. Factors to be considered in the
recycling or reuse of components; 7. Life extension of facilities;
8. Safety in recycling or reuse; Summary and conclusions;
Annex: Monitoring for compliance with release criteria.

STI/DOC/10/293 (75 pp., 17 figures; 1988)
ISBN 92-0-125888-7
Price: 250 Austrian Schillings

FEASIBILITY OF SEPARATION AND UTILIZATION
OF CAESIUM AND STRONTIUM FROM
HIGH LEVEL LIQUID WASTE
Technical Reports Series No. 356

This is the first report reviewing some of the aspects of the
recovery and utilization of caesium and strontium from high level
waste and the consequent impacts on high level waste man-
agement strategy.

Contents: 1. Introduction; 2. Current and future arisings of 137Cs
and ^Sr from spent nuclear fuel; 3. Potential applications for
137Cs and ^Sr; 4. Impact of fission product separation on high
level waste management; 5. Methods for recovery and immobi-
lization of l37Cs and ̂ Sr; 6. Economic aspects; 7. Public accept-
ability of radiation sources; 8. Conclusions; Appendix: Some
aspects of solvent extraction methods for caesium and strontium
recovery from HLW.

STI/DOC/10/356 (51 pp.; 1993)
ISBN 92-0-102093-7
Price: 220 Austrian Schillings

FEASIBILITY OF SEPARATION AND UTILIZATION
OF RUTHENIUM, RHODIUM AND PALLADIUM
FROM HIGH LEVEL WASTES
Technical Reports Series No. 308

The fission product nuclides generated during the irradiation of
reactor fuel include several useful materials, among them pre-
cious metals of the platinum group (ruthenium, rhodium and pal-
ladium) which are of great commercial importance, occur rarely
in nature and are highly valuable. This report is intended mainly
to provide a basis for further consideration of the options for plat-
inum group metal recovery from high level radioactive wastes,
and for the formulation of appropriate strategies.

Contents: 1. Introduction; 2. Properties, uses and markets for
platinum group metals; 3. Production of platinum group metals in
nuclear reactors: composition, cooling effects and amounts aris-
ing; 4. Occurrence of platinum group metals in nuclear fuel cycle
op orations; 5. Recovery and purification of platinum group met-

als from nuclear fuel reprocessing wastes; 6. Radiation safety and
licensing considerations; 7. Conclusions and recommendations.

STI/DOC/10/308 (41 pp., 11 figures; 1989)
ISBN 92-0-145089-3
Price: 180 Austrian Schillings

GEOLOGICAL DISPOSAL OF SPENT FUEL AND
HIGH LEVEL AND ALPHA BEARING WASTES
Proceedings Series
(See under Spent Fuel Management, p. 145)

GUIDE TO THE SAFE HANDLING OF RADIOACTIVE
WASTES AT NUCLEAR POWER PLANTS
Technical Reports Series No. 198

The report defines the aims and objectives of waste manage-
ment at nuclear power plants. Present techniques for treating,
conditioning, storing and disposing of gaseous, liquid and solid
waste on and off the site are summarized, and a consensus of
good practice in waste management based on current knowl-
edge and experience is given. The guide also contains brief
chapters on transport of wastes, monitoring systems, safety
analyses and a review of future trends in waste management.

Contents: Introduction; Objectives of waste management;
Terminology used; Legal and administrative aspects; Design of
waste management systems; Sources and characteristics of
radioactive waste; Handling, treatment and conditioning of
radioactive waste; Waste management monitoring systems;
Storage and disposal; Transport of radioactive wastes; Safety
analyses; Future trends in nuclear waste management;
Appendices 1 and 2.

STI/DOC/10/198 (84 pp., 16 figures; 1980)
ISBN 92-0-125080-0
Price: 220 Austrian Schillings

HANDLING AND STORAGE OF
CONDITIONED HIGH LEVEL WASTES
Technical Reports Series No. 229

The present report introduces important principles that need to
be considered as plans for waste facilities are developed, and
describes some existing and conceptual facilities, in addition, it
discusses important safety and economic aspects.

Contents: Introduction; Objectives and constraints of high level
waste management; Conditioning of high level waste; Handling
and transport of conditioned high level waste; Facilities for stor-
age of conditioned high level wastes; Safety assessment;
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Economic considerations; Conclusions; Appendix: The basis for
the cost deviations described in Section 7.

STI/DOC/10/229 (78 pp., 23 figures; 1983)
ISBN 92-0-125283-8
Price: 250 Austrian Schillings

HANDLING OF TRITIUM BEARING WASTES
Technical Reports Series No. 203

The generation of nuclear power and reprocessing of nuclear
fuel results in the production of tritium and the possible need to
control the release of tritium contaminated effluents. In assess-
ing the need for controls, it is necessary to know the production
rates of tritium at different facilities, the technologies available for
separating tritium from different gaseous and liquid streams, and
the methods that can be used for storage and disposal of tritiat-
ed wastes. These topics are discussed in the present report.

Contents: 1. Introduction; 2. Tritium sources, production and
release rates; 3. Tritium containment and collection; 4. Tritium
separation and enrichment; 5. Conditioning of tritium containing
compounds for storage or disposal; 6. Disposal of tritium bear-
ing wastes; 7. Effluents and system monitoring; 8. International
programmes and co-ordination; 9. Summary and recommenda-
tions; References; Glossary; Appendices I—VII.

STI/DOC/10/203 (137 pp., 29 figures; 1981)
ISBN 92-0-125081-9
Price: 320 Austrian Schillings

IMMOBILIZATION OF LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTES WITH POLYMERS
Technical Reports Series No. 289

The conversion of treated radioactive wastes by solidification to
obtain stable forms is an important step in waste management
because in this way the potential for radioactivity release to the
environment during storage, transportation and disposal can be
minimized. This report reviews current practices in the immobi-
lization of low and intermediate level radioactive wastes with
polymers as well as new and promising research and develop-
ment in this field. Some background information on the proper-
ties of polymers is given.

Contents: 1. Introduction; 2. Characteristics and sources of low
and intermediate level radioactive wastes; 3. Characterization of
polymers; 4. Pre-treatment of wastes before immobilization;
5. Immobilization processes; 6. Conclusions.

STI/DOC/10/289 (115 pp., 31 figures; 1988)
ISBN 92-0-125588-8
Price: 350 Austrian Schillings

IMPROVED CEMENT SOLIDIFICATION OF LOW AND
INTERMEDIATE LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 350

This report provides an explanation of the chemistry of cemen-
tation systems and assistance in facilitating the choice of solidi-
fication agents and processing equipment. It reviews recent
developments in cementation technology for improving the qual-
ity of cemented waste forms and gives a brief description of the
various cement solidification processes in use.

Contents: 1. Introduction; 2. Waste characterization; 3. Charac-
terization of cement for solidification of waste; 4. Cement admix-
tures; 5. Chemical aspects of waste cementation; 6. Cement
solidification processes; 7. Properties of immobilized waste
forms.

STI/DOC/10/350 (110 pp., 32 figures; 1993)
ISBN 92-0-100493-1
Price: 400 Austrian Schillings

INTERNATIONAL CO-OPERATION ON
NUCLEAR WASTE MANAGEMENT IN THE
RUSSIAN FEDERATION

•NEW

Proceedings of a seminar organized at the request of the Nordic
States, Vienna, 15-17 May 1995, with the purpose of encourag-
ing greater international co-operation with the Russian Federation
in the area of radioactive waste management. This publication
provides to the international community the first comprehensive
picture of the waste management infrastructure of the Russian
Federation and may assist countries and organizations that wish
to begin or extend co-operative programmes in this area. To this
end the IAEA will establish an international Expert Contact Group
to co-ordinate and assist such programmes.

Contents: Opening speeches; Presentations by the Russian del-
egation; Presentations from countries and international organi-
zations having co-operative waste management programmes
with the Russian Federation; Closing summaries.

STI/PUB/995 (157 pp., 5 figures; 1995)
ISBN 92-0-104195-0
Price: 520 Austrian Schillings

MANAGEMENT OF ABNORMAL RADIOACTIVE
WASTES AT NUCLEAR POWER PLANTS
Technical Reports Series No. 307

This report discusses the management of abnormal wastes at
nuclear facilities. It is intended to give guidance to nuclear power
plant operators on the technical means available to enable
abnormal wastes to be managed safely, and to provide assis-
tance in the selection of appropriate technologies and process-
es that can be used for abnormal situations. In addition, subjects
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such as pre-planning and provisions for abnormal waste man-
agement, decision making on the management of abnormal
wastes and adequate waste characterization are also discussed.

Contents: 1. Introduction; 2. Pre-planning; 3. Abnormal waste
management decision making and planning; 4. Characterization
of the wastes; 5. Decontamination; 6. Treatment of liquid wastes;
7. Treatment of gaseous wastes; 8. Treatment of solid wastes;
9. Conditioning of abnormal radioactive wastes; 10. Storage,
transport and disposal; References; Annex 1. Experience with
abnormal wastes and their management in selected power
plants; Annex II. Examples of decision making processes in the
management of abnormal wastes.

STI/DOC/10/307 (122 pp., 11 figures; 1989)
ISBN 92-0-125589-6
Price: 380 Austrian Schillings

MANAGEMENT OF ALPHA-CONTAMINATED WASTES
Proceedings Series

Proceedings of a symposium organized in co-operation with the
CEC, Vienna, 2-6 June 1980. The purpose was to review tech-
nologies and processes in the management of alpha-contami-
nated wastes and effluents from nuclear facilities, to identify
areas of important progress and to indicate where further devel-
opment was needed. Discussions concentrated on volume
reduction techniques, the technology for incoporating the con-
centrates into solid forms and the choice of the matrix for safe
interim storage and disposal. Further topics of discussion were
the multi-barrier scheme and the options for disposal of waste
into geological formations. It was demonstrated that the safe
management and disposal of alpha-contaminated wastes, espe-
cially wastes containing plutonium, was possible.

Contents: General policies and particular aspects; Alpha waste
management practices; Volume reduction techniques;
Conditioning; Alpha monitoring; Actinides partitioning; Disposal
options.

STI/PUB/562 (714 pp., 205 figures; 1981)
ISBN 92-O-020081-8
Price: 1320 Austrian Schillings

MANAGEMENT OF CLADDING HULLS AND
FUEL HARDWARE
Technical Reports Series No. 258

The reprocessing of spent fuel from power reactors based on
chop-leach technology produces a solid waste product of
cladding hulls and other metallic residues. A considerable
amount of research and development work on the treatment and
conditioning of hulls and fuel hardware has been undertaken.
However, no final disposal routes and corresponding reposito-
ries have been established and it was felt timely to review col-
lectively the various developments in this subject area and to

ensure the dissemination and exchange of the current, most up-
to-date technology in this field.

Contents: Introduction; Characterization of spent cladding hulls
and fuel hardware; Treatment and conditioning of hulls and hard-
ware; Characterization of conditioned waste forms; Storage and
disposal: general considerations; Conclusions and recommen-
dations; Glossary of some basic terms used in the report.

STI/DOC/10/258 (92 pp., 30 figures; 1985)
ISBN 92-0-125985-9
Price: 280 Austrian Schillings

MANAGEMENT OF GASEOUS WASTES
FROM NUCLEAR FACILITIES
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 18-22 February 1980. Topics included scientific, techni-
cal and technological aspects associated with gaseous wastes
and effluent treatment at nuclear facilities, general management
aspects as well as more specific and technical matters such as
the removal and retention of noble gases, off-gas cleaning sys-
tems, and storage and disposal.

Contents: Introductory paper; General aspects of the manage-
ment of gaseous wastes from nuclear facilities; Sources and
characteristics of off-gas from nuclear facilities; Removal and
retention of radioiodine, tritium and carbon-14; Removal and
retention of noble gases; Filtration, sampling and monitoring of
airborne effluents; Off-gas cleaning system operation; Off-gas
cleaning system design; Storage and disposal.

STI/PUB/561 (701 pp., 215 figures; 1980)
ISBN 92-0-020380-9
Price: 1300 Austrian Schillings

MANAGEMENT OF LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTES 1988
Proceedings Series

Proceedings of a symposium jointly organized with the CEC,
Stockholm, Sweden, 16-20 May 1988. The symposium
addressed all main stages in the management of radioactive
wastes, namely treatment, conditioning, waste form character-
ization and disposal. At the symposium the substantial progress
in the development of these systems was indicated. In this con-
text the construction of a deep repository with complementary
regulatory arrangements in Sweden was an important milestone
in the establishment of waste management facilities. The various
contributions represent a wide spectrum of problems associated
with the management of radioactive wastes in different countries,
describe national waste management policies in Member States,
and present new ideas, approaches and problems, for example
problems of management of mixed hazardous wastes which con-
tain not only radioactive materials but also other chemically haz-
ardous or aggressive non-radioactive components.
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Contents: (Vol. 1) National and international waste management
programmes and policies; Disposal options and performance
and safety assessment; Waste characterization, quality control
and acceptance criteria; Treatment and conditioning of solid
wastes (including volume reduction); Treatment and conditioning
of mixed hazardous wastes and institutional wastes; (Vol. 2)
Treatment and conditioning of liquid wastes; Disposal and safe-
ty assessment; Waste characterization and acceptance criteria;
Treatment and conditioning of radioactive wastes.

STI/PUB/784 (Vol. 1: 459 pp., 92 figures; Vol. 2: 314 pp., 73
figures; 1989)
1: ISBN 92-0-020089-3
2: ISBN 92-0-020189-X
Price: Vol. 1:1370 Austrian Schillings

Vol. 2: 780 Austrian Schillings

ment; Airborne discharges; Conclusions; Annex 1. Radioactive
materials co-ordinator — functions; Annex 2. Regulations issued
by the National Institute of Radiation Protection (Sweden) on
radioactive waste not associated with nuclear energy.

STI/PUB/711 (37 pp.; 1985)
ISBN 92-0-123885-1
Price: 160 Austrian Schillings

MANAGEMENT OF SEVERELY DAMAGED
NUCLEAR FUEL AND RELATED WASTE
Technical Reports Series No. 321
(See under Spent Fuel Management, p. 145)

MANAGEMENT OF RADIOACTIVE WASTES FROM
NUCLEAR POWER PLANTS — Code of Practice:
A Safety Standard
Safety Series No. 69

This standard provides requirements and guidance regarding
basic safety matters for the management of nuclear power plant
radioactive wastes. It is of interest to senior management staff in
regulatory authorities and implementing organizations design-
ing, manufacturing and operating waste management systems.

Contents: Introduction; Waste management objective and
requirements; Administrative and legal aspects; Design of waste
management systems; Operation of waste management
systems; Surveillance and monitoring of waste management
systems; Transport of wastes; Disposal; Waste management
considerations associated with spent fuel; Waste management
aspects of decommissioning; Waste from unplanned events;
Quality assurance.

STI/PUB/705 (44 pp.; 1985)
E ISBN 92-0-123685-9
F ISBN 92-0-223386-1
R ISBN 92-0-423287-0
S ISBN 92-0-323386-5
Price: 150 Austrian Schillings

MANAGEMENT OF RADIOACTIVE WASTES
PRODUCED BY USERS OF RADIOACTIVE MATERIALS
Safety Series No. 70

The present publication draws upon experience gained general-
ly in the preparation and application of radioactive materials and
the subsequent disposal of radioactive wastes. It outlines current
applications of radionuclides and provides information and guid-
ance for waste management, including treatment techniques
that may be available to establishments and individual users.

Contents: Introduction; Scope; General considerations; Control;
Applications; Solid waste management; Liquid waste manage-

MANAGEMENT OF TRITIUM AT NUCLEAR FACILITIES
Technical Reports Series No. 234

This report summarizes the results and conclusions of studies
performed in connection with a four year co-ordinated research
programme on the handling of tritium contaminated effluents
and wastes.

Contents: Introduction; Handling of tritium; Tritium separation
and enrichment; Conditioning; Storage and disposal;
Conclusions and recommendations.

STI/DOC/10/234 (62 pp., 19 figures; 1984)
ISBN 92-0-125084-3
Price: 210 Austrian Schillings

MANAGEMENT OF WASTES FROM
URANIUM MINING AND MILLING
Proceedings Series

Proceedings of a symposium organized in collaboration with
OECD/NEA and held in Albuquerque, USA, 10-14 May 1982.
This was the first IAEA symposium devoted exclusively to the
management of wastes from the uranium mining and milling
industry. The papers and discussions provide an authoritative
account of the status of management of wastes from the urani-
um mining and milling industry, the experience gained, the
investigations undertaken to study various alternative waste
management possibilites, and remedial action concerning
wastes that have already accumulated.

Contents: Keynote address; Review of national programmes;
Objectives and criteria for long-term management and disposal;
Concept evaluation for management and disposal;
Characterization of wastes; Waste water treatment and tailings
conditioning; Decommissioning and rehabilitation technology
development; Radiological impact assessment; Environment
surveillance and monitoring; Radiation measurements; National
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research and development programmes; Panel discussions and
closing remarks.

STI/PUB/622 (735 pp., 171 figures; 1982)
ISBN 92-0-O20282-9
Price: 1440 Austrian Schillings

METHODOLOGY AND TECHNOLOGY OF
DECOMMISSIONING NUCLEAR FACILITIES
Technical Reports Series No. 267

This report is a review of the current state of the methodology
and technology of decommissioning nuclear facilities including
remote systems technology.

Contents: Introduction; Scope; Definitions of the basic stages of
decommissioning; Considerations affecting decommissioning
choices; Methodology and technology of decommissioning;
Decommissioning safety; Facilitation of decommissioning;
Information database; Conclusions and recommendations;
Annex A: Inventory of nuclear facilities of interest to decommis-
sioning; Annex B: Disassembly techniques; Annex C: Remotely
controlled equipment for decommissioning.

STI/DOC/10/267 (107 pp., 21 figures; 1986)
ISBN 92-0-125286-2
Price: 330 Austrian Schillings

MINIMIZATION OF RADIOACTIVE WASTE *NEW
FROM NUCLEAR POWER PLANTS AND THE
BACK END OF THE NUCLEAR FUEL CYCLE
Technical Reports Series No. 377

Waste management at the back end of the nuclear fuel cycle
comprises the various activities involved in the handling of the
spent fuel once it has left the reactor. The purpose of the mini-
mization of radioactive waste is threefold: (a) to reduce the risks
of radiation exposure of technical personnel as well as of the
public; (b) to reduce contamination of the environment; and (c)
to reduce overall costs by reducing the repository space
required for final waste disposal. Waste minimization has
become a major part of waste management policies.

Contents: 1. Introduction; 2. Waste minimization strategy;
3. Types and quantities of waste generated; 4. Practical waste
minimization achievements; 5. Future trends; 6. Conclusions;
References; Appendix A: Liquid and wet solid waste minimiza-
tion techniques in LWRs; Appendix B: Dry solid waste minimiza-
tion techniques in LWRs; Appendix C: General/administrative
waste minimization techniques in LWRs.

STI/DOC/010/377 (84 pp., 25 figures; 1995)
ISBN 92-0-101195-4
Price: 320 Austrian Schillings

MONITORING PROGRAMMES FOR
UNRESTRICTED RELEASE RELATED TO
DECOMMISSIONING OF NUCLEAR FACILITIES
Technical Reports Series No. 334

The present report was conceived as a technical document in an
effort to achieve international consensus on release criteria for
the decommissioning of nuclear facilities. It provides an overview
of all the factors to be considered in the development, planning
and implementation of a monitoring programme to assure regu-
latory compliance with criteria for unrestricted release of materi-
als, buildings and sites from decommissioning.

Contents: 1. Introduction; 2. Purpose and scope; 3. Release cri-
teria; 4. Common practices or unrestricted release; 5. Factors to
be considered in determining a monitoring programme; 6. Instru-
ments and methods; 7. Final survey; 8. Quality assurance and
documentation; 9. Cost of monitoring for compliance;
References; Appendix: Statistical considerations of the critical
level and the detection unit.

STI/DOC/10/334 (39 pp., 4 figures; 1992)
ISBN 92-0-101192-X
Price: 180 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL *NEW
CYCLE AND WASTE MANAGEMENT:
STATUS AND TRENDS 1995
Part C of the IAEA Yearbook 1995
(See under Nuclear Fuel Cycle and Waste Management, p. 139)

OFF-GAS AND AIR CLEANING SYSTEMS FOR
ACCIDENT CONDITIONS IN NUCLEAR POWER PLANTS
Technical Reports Series No. 358

Air cleaning systems are subjected to major challenges under
accident conditions and the potential large source terms require
the highest environmental protection from atmospheric release.
The objective of this report is to consider the principles involved
and to survey existing systems and equipment for the mitigation
of the consequences of abnormal plant operations, including
severe accidents beyond the design basis. Some experiences
under abnormal conditions and international trends in the devel-
opment of accident air cleaning are also included.

Contents: 1. Introduction; 2. Source terms; 3. Design principles;
4. Control of airborne contamination in design basis accidents;
5. Control of airborne contamination in severe accidents;
6. Experience and trends; 7. Conclusions and recommenda-
tions; Appendix: Testing of off-gas cleaning equipment for
nuclear power plants.

STI/DOC/10/358 (117 pp., 48 figures; 1993)
ISBN 92-0-102993-^
Price: 400 Austrian Schillings
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OPERATIONAL EXPERIENCE IN SHALLOW GROUND
DISPOSAL OF RADIOACTIVE WASTES
Technical Reports Series No. 253

This publication collects information from those Member States
having extensive experience in the field for use as guidance in
the development of future disposal facilities, especially in coun-
tries just initiating and developing their disposal programmes.

Contents: Introduction; A national strategy lor radioactive waste
disposal; Waste treatment and conditioning; The site; Design and
operation of repositories; Surveillance; Summary comments.

STI/DOC/10/253 (87 pp., 30 figures; 1985)
ISBN 92-0-125585-3
Price: 280 Austrian Schillings

OPERATIONAL MANAGEMENT FOR RADIOACTIVE
EFFLUENTS AND WASTES ARISING IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O11

This guide covers the provisions to be made by the operating
organization prior to and during the commissioning and operat-
ing phases of a nuclear power plant in order to keep the radio-
logical impact on the environment and the radiation exposure of
the general public as low as is reasonably achievable. It discuss-
es the main sources of radioactive wastes and the means avail-
able for their minimization, the classification and segregation of
these wastes and the waste monitoring programmes on-site.

Contents: Introduction; Objectives of the waste management
programme; Control of waste production; Waste treatment;
Waste storage; Waste transport; Effluent releases and environ-
mental monitoring; Abnormal conditions; Administration and
organization; Annex I. Operating procedures; Annex II.
Monitoring parameters of waste treatment systems; Annex III.
Waste treatment systems.

STI/PUB/734 (52 pp.; 1986)
E ISBN 92-0-123686-7
C ISBN 92-0-523391-9
F ISBN 92-0-223687-9
R ISBN 92-0-424188-8
S ISBN 92-0-323487-X
Price: 200 Austrian Schillings

OPTIONS FOR THE TREATMENT AND
SOLIDIFICATION OF ORGANIC RADIOACTIVE WASTES
Technical Reports Series No. 294

Solid and liquid organic radioactive wastes are generated from
nuclear fuel cycle facilities and nuclear research centres, from
certain uses of radioisotopes in medicine, and from research and
development in other fields. Compared to other radioactive
wastes, the volume of organic wastes generated is small; never-
theless they require a waste management strategy for safe han-

dling, processing and final disposal. This report presents a review
of the latest technical information available on options for the
treatment and conditioning of organic radioactive wastes.

Contents: 1. Introduction; 2. Waste characterization; 3. Waste
management strategies; 4. Treatment and immobilization
options; 5. Characterization of conditioned organic wastes;
6. Conclusions.

STI/DOC/10/294 (75 pp., 21 figures; 1989)
ISBN 92-0-125089-^
Price: 250 Austrian Schillings

PARTICULATE FILTRATION IN NUCLEAR FACILITIES
Technical Reports Series No. 325

The removal of particulate radioactive material from exhaust air
or gases is an essential feature of virtually all nuclear facilities.
Recent IAEA publications have covered the broad designs of off-
gas and air cleaning systems for a range of nuclear power plants
and other facilities. This report is a complementary guidebook
that examines in detail the latest developments in the design,
operation, maintenance and testing of fibrous air filters.

Contents: 1. Introduction; 2. Fundamentals of filtration; 3. Cha-
racteristics of filtration systems; 4. Use of aerosol filters in
nuclear facilities; 5. Ventilation and filter systems; 6. Handling,
inspection and installation of new filter inserts; 7. Filter testing;
8. Handling, storage and disposal of contaminated filter inserts;
9. Trends and developments.

STI/DOC/10/325 (102 pp., 41 figures; 1991)
ISBN 92-0-125491-1
Price: 360 Austrian Schillings

PERFORMANCE OF ENGINEERED BARRIERS IN
DEEP GEOLOGICAL REPOSITORIES
Technical Reports Series No. 342

This report describes the performance of certain types of engi-
neered barriers, e.g. backfills for excavated areas, buffers
between the waste container and the host rock, and seals for
boreholes, shafts and drifts, in a deep geological repository sys-
tem for the disposal of high level radioactive wastes. In addition,
it provides technical information relevant to their development.

Contents: 1. Introduction; 2. Objectives and scope; 3. Perfor-
mance of the backfill and sealing systems and their evaluation;
4. Repository design concepts; 5. Seal performance functions;
6. Laboratory and field testing; 7. Summary and conclusions.

STI/DOC/10/342 (79 pp., 23 figures; 1992)
ISBN 92-0-103892-5
Price: 300 Austrian Schillings
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PLANNING AND MANAGEMENT FOR THE
DECOMMISSIONING OF RESEARCH REACTORS
AND OTHER SMALL NUCLEAR FACILITIES
Technical Reports Series No. 351

This report provides guidance on the proper planning and man-
agement for the decommissioning of research reactors and
other small nuclear facilities. The information contained in the
report can, to a large extent, also be applied to the decommis-
sioning of large facilities.

Contents: 1. Introduction; 2. Scope of the report; 3. Reasons for
and stages of decommissioning; 4. Decommissioning planning;
5. Decommissioning management; 6. Quality assurance;
7. Waste management; 8. Decommissioning cost and financing;
9. Responsibilities and functions of parties in decommissioning;
10. Regulatory interfaces; 11. Recommendations for further
work; 12. Summary; Annex: Stages of Decommissioning;
Glossary.

STI/DOC/10/351 (50 pp.; 1993)
ISBN 92-0-100693-4
Price: 220 Austrian Schillings

ance (mostly gained by waste management agencies in the
European Union and the USA) on quality assurance in the field
of radioactive waste conditioning, from both the technological
and regulatory points of view. It provides a logical basis for the
application of quality assurance to the waste conditioning
process, including container manufacture, waste immobilization
and packaging, and to interrelated interim storage, transporta-
tion and disposal processes, with the purpose of ensuring the
level of confidence required by the organizations concerned.

Contents: 1. Introduction; 2. General principles of quality assur-
ance in radioactive waste management; 3. Quality assurance
programme considerations; 4. Management; 5. Performance;
6. Assessment; 7. Conclusions; Appendix I: Selective application
and the graded approach; Appendix II: Important parameters of
waste packages; Appendix III: Process control quality plan.

STI/DOC/010/376 (68 pp., 3 figures, 1995)
ISBN 92-0-100695-0
Price: 280 Austrian Schillings

PLANNING FOR CLEANUP OF LARGE AREAS
CONTAMINATED AS A RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 327

This the second of three IAEA publications dealing with the
cleanup of large areas contaminated as a result of a nuclear
accident. It is mainly a planning and management document,
outlining the broad strategic and tactical approach to cleanup,
the management structure and other key requirements. The
report also shows how the various subplans interface and inter-
act to ensure that cleanup can be performed safely,
efficiently and as quickly as possible under adverse conditions.

Contents: 1. Introduction; 2. Purpose; 3. Scope; 4. Responsi-
bilities for emergency planning and management; 5. Planning
and managing the cleanup; 6. Data management; 7. Geograph-
ical co-ordinate grid system; 8. Radiological survey plan; 9. Com-
pliance with release criteria; 10. Logistic support; 11. Quality
assurance plan; 12. Training and exercises; 13. Updating the pre-
liminary cleanup plan; 14. Radiation protection and safety of
workers; 15. Summary; Appendix A: Brief review of cleanup
methodology and technology; Appendix B: Examples of data
management systems which could be applied to the cleanup of
large areas.

STI/DOC/10/327 (56 pp., 8 figures; 1991)
ISBN 92-0-125691-4
Price: 220 Austrian Schillings

QUALITY ASSURANCE FOR
RADIOACTIVE WASTE PACKAGES
Technical Reports Series No. 376

*NEW

This publication describes requirements for and provides guid-

RADIOACTIVE WASTE MANAGEMENT
Proceedings Series

Proceedings of a conference organized in co-operation with
USDOE, Seattle, Washington, 16-20 May 1983. The aim of the
conference was: (a) to provide a forum for an international
exchange of information on the various technical, environmen-
tal, regulatory, institutional, social and economic aspects of
radioactive waste management for both policy makers and tech-
nical experts; (b) to highlight issues of current importance; and
(c) to identify possible approaches to their solution on the basis
of knowledge accumulated from past experience, research and
development work and policy considerations.

Vol. 1: Opening session; Waste management policy and its im-
plementation; National and multinational approaches;
Legal, economic, environmental and societal aspects.

STI/PUB/649 (408 pp., 32 figures; 1984)
ISBN 92-0-020284-5
Price: 940 Austrian Schillings

Vol. 2: Waste handling, treatment and conditioning: at nuclear
facilities (overview); from nuclear power plants; from
reprocessing plants (national experience); of high-level
and specific wastes from reprocessing plants; Handling
and treatment of other wastes, including gaseous,
decommissioning, etc.

STI/PUB/649 (544 pp., 107 figures; 1984)
ISBN 92-0-020384-1
Price: 1250 Austrian Schillings
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Vol. 3: Storage and disposal of radioactive waste: general

aspects; national concepts; high level waste — under-
ground pilot projects; low and intermediate level wastes.

STI/PUB/649 (584 pp., 138 figures; 1984)
ISBN 92-0-020484-8
Price: 1330 Austrian Schillings

Vol. 4: Environmental and safety assessment of waste manage-
ment systems: goals and methodologies; Safety and per-
formance assessments for deep geological repositories;
Safety assessment for the disposal of low and intermedi-
ate level wastes and mill tailings.

STI/PUB/649 (428 pp., 75 figures; 1984)
ISBN 92-0-020584-4
Price: 960 Austrian Schillings

Vol. 5: Radioactive releases into the environment from nuclear
operations: status and future; Environmental transport
processes and models; Control of radioactive waste dis-
posal into the marine environment; Panel: Prospects for
international co-operation; Concluding Panel; Contents of
volumes 1-4.

STI/PUB/649 (484 pp., 46 figures; 1984)
ISBN 92-0-020684-0
Price: 1100 Austrian Schillings

RADIOACTIVE WASTE MANAGEMENT —
An IAEA Source Book

This is a source book giving pertinent information to help nation-
al authorities in the development of their strategies for public
understanding of radioactive waste management issues. It
shows how to translate and communicate to the public the tech-
nical solutions adopted and how to promote possibilities for an
exchange of views between interested individuals and groups.

Contents: Executive summary; 1. Introduction; 2. Types and
properties of radioactive wastes; 3. Radioactive waste manage-
ment, strategies and quality assurance; 4. Protection goals;
5. Radioactive waste management prior to disposal; 6. Disposal;
7. Long term assessment of waste disposal systems; 8. Institu-
tional aspects; 9. Sociopolitical and ethical concerns; 10. Public
understanding and acceptance; 11. Activities of international,
multinational and intergovernmental organizations and agen-
cies; Appendix 1: Definition of terms; Appendix 2: List of IAEA
documents on radioactive waste management.

STI/PUB/889 (276 pp., 39 figures; 1992)
ISBN 92-O-102892-X
Price: 420 Austrian Schillings

RADIOACTIVE WASTE MANAGEMENT GLOSSARY

The purpose of this glossary is to provide a source of words
which are commonly and internationally used or have special

meanings in the field of radioactive waste management. It
should further contribute to a common use of terms in the IAEA
Radioactive Waste Safety Standards (RADWASS) series. In the
context of this glossary, the term 'waste' refers, in general, to
radioactive waste unless otherwise specified.

STI/PUB/940(55pp.;1993)
ISBN 92-0-103493-8
Price: 200 Austrian Schillings

RADIOIODINE REMOVAL IN NUCLEAR FACILITIES:
METHODS AND TECHNIQUES FOR NORMAL AND
EMERGENCY SITUATIONS
Technical Reports Series No. 201

The main items of discussion are: to identify and quantify the
emission sources for radioiodine isotopes; to assess the latest
developments in radioiodine control technology, under normal
and emergency conditions; to compare proposals and plans of
various Member States to remove and store radioiodine; and to
discuss methods of disposal.

Contents: 1. Source terms; 2. Iodine retention in nuclear power
plants; 3. Removal of radioiodine at reprocessing plants;
4. Conditioning, packaging, and engineered storage; 5. Ultimate
disposal of 1291; Concluding remarks; Appendices I to VI;
References.

STI/DOC/10/201 (98 pp., 19 figures; 1980)
ISBN 92-0-125280-3
Price: 250 Austrian Schillings

REPORT ON RADIOACTIVE WASTE DISPOSAL
Technical Reports Series No. 349

The purpose of this report is to provide an overview of the cur-
rent knowledge in the field of radioactive waste disposal, limiting
itself to the essential topics in this field. It covers the basic prin-
ciples associated with the state of the art of near surface and
deep geological radioactive waste disposal, including examples
of prudent practice, and provides basic information on perfor-
mance assessment methods.

Contents: 1. Introduction; 2. Background information; 3. Nature
and function of natural barriers; 4. Engineering barriers; 5. Siting
and site characterization; 6. Repository concepts and operation;
7. Performance assessment of disposal systems; 8. Regulatory
and institutional aspects; 9. Conclusions.

STI/DOC/10/349 (104 pp., 22 figures; 1993)
ISBN 92-0-100393-5
Price: 360 Austrian Schillings
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SAFE ENCLOSURE OF SHUT DOWN
NUCLEAR INSTALLATIONS
Technical Reports Series No. 375

*NEW

This publication gives a concise description of factors (safety-
related, technical and economical) that are relevant to the selec-
tion of a decommissioning strategy, with particular reference to
the safe enclosure option as a precursor to the dismantling of a
nuclear installation. It is complemented by data on selected shut
down installations. Aspects such as radioactive inventory, rea-
sons for the chosen decommissioning strategy and systems
kept operational or on stand-by are highlighted.

Contents: 1. Introduction; 2. Objective; 3. Scope; 4. Structure;
5. Considerations influencing the choice of decommissioning
strategy; 6. General overview of strategies and regulatory con-
siderations; 7. Radiological considerations in safe enclosure;
8. Preparation for safe enclosure; 9. Management of safe enclo-
sure; 10. Public safety and environmental aspects; 11. Summary
and conclusions; Appendix: Problems of the application of safe
enclosure in relation to various plant conditions; Annex A.
Description of selected cases of safe enclosure.

STI/DOC/010/375 (112 pp., 11 figures; 1995)
ISBN 92-0-100495-8
Price: 360 Austrian Schillings

SAFE MANAGEMENT OF WASTES FROM THE MINING
AND MILLING OF URANIUM AND THORIUM ORES:
Code of Practice and Guide to the Code
Safety Series No. 85

This publication is an update of IAEA Safety Series No. 44, pub-
lished in 1976, necessitated by a number of developments in the
technical and regulatory aspects of the management of wastes
resulting from the mining and milling of uranium and thorium
ores. It consists of two parts: a Code of Practice (Part I) and a
Guide to the Code (Part II). The Code sets forth the requirements
for the safe and responsible handling of the wastes, while the
Guide presents further guidance in the use of the Code together
with some discussion of the technology and concepts involved.

Contents: Part 1. Code of Practice: 1. Introduction; 2. Objective;
3. Scope; 4. Definitions; 5. Wastes from the mining and milling of
radioactive ores, their radiological impact and control by waste
management; 6. Principles of radiological protection; 7. Respon-
sibilities; 8. Design of waste management facilities; 9. Collection,
storage and treatment of wastes; 10. Operation of waste man-
agement facilities; 11. Decommissioning of mines, mills and
waste management facilities; 12. Monitoring, surveillance and
maintenance. Part 2. Guide to the Code: 1. Introduction;
2. Objective; 3. Scope; 4. Definitions; 5. Wastes from the mining
and milling of radioactive ores, their radiological impact and con-
trol by waste management; 6. Principles of radiological protec-
tion; 7. Responsibilities; 8. Design of waste management facili-
ties; 9. Collection, storage and treatment of wastes;
10. Operation of waste management facilities;

11. Decommissioning of mines, mills and waste management
facilities; 12. Monitoring, surveillance and maintenance;
References.

STI/PUB/772 (70 pp., 2 figures; 1987)
E ISBN 92-0-123587-9
F ISBN 92-O-224188-O
R ISBN 92-0-423689-2
S ISBN 92-0-323488-8
Price: 260 Austrian Schillings

SEALING OF UNDERGROUND REPOSITORIES FOR
RADIOACTIVE WASTES
Technical Reports Series No. 319

For high level and alpha bearing radioactive wastes, the dispos-
al concept most generally agreed upon is the emplacement of
the conditioned waste in deep underground respositories in sta-
ble geological formations. The report reflects the general con-
sensus that long lived radioactive wastes can be isolated safely
from man's environment in such repositories located in deep,
geological formations. One of the most important tasks in the
development of underground disposal systems is the plugging of
boreholes and the sealing of shafts excavated for either
exploratory or operational purposes. Several countries have out-
lined proposals and identified geological formations for detailed
examination as potential host media for waste repositories.

Contents: 1. Introduction and scope; 2. Background information;
3. Performance specifications; 4. Materials and methods;
5. Longevity; 6. Design factors; 7. Design of sealing systems;
8. Performance testing; References; Glossary.

STI/DOC/10/319 (125 pp., 38 figures; 1990)
ISBN 92-0-125390-7
Price: 400 Austrian Schillings

SEPARATION, STORAGE AND DISPOSAL OF KRYPTON-85
Technical Reports Series No. 199

This publication reviews the technical means available for the
retention of krypton-85 and its immobilization, storage and dis-
posal, having regard to the radiological hazards. It focuses on
the fuel reprocessing plant as a principal source of krypton-85 in
the nuclear fuel cycle.

Contents: 1. Introduction; 2. Methods available for the separation
of krypton from off-gases; 3. Separation of krypton from reactor
off-gas; 4. Separation of krypton from reprocessing off-gas;
5. Conditioning methods; 6. Engineered storage; 7. Transpor-
tation; 8. Disposal; 9. Conclusions; Appendix.

STI/DOC/10/199 (66 pp., 24 figures; 1980)
ISBN 92-0-125180-7
Price: 190 Austrian Schillings

161



NUCLEAR FUEL CYCLE AND WASTE MANAGEMENT

SITE INVESTIGATIONS, DESIGN, CONSTRUCTION,
OPERATION, SHUTDOWN AND SURVEILLANCE OF
REPOSITORIES FOR LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTES IN ROCK CAVITIES
Safety Series No. 62

This document is a follow-up report to IAEA Safety Series
No. 59, Disposal of Low and Intermediate Level Solid
Radioactive Wastes in Rock Cavities — A Guidebook, which
reviewed and gave general guidelines on the subject. The pre-
sent publication is more technical in its approach.

Contents: Introduction; Scope; Basic considerations; Safety
assessments; Site investigations; Design, construction and com-
missioning; Repository operation; Shutdown of the repository;
Surveillance of repositories.

STI/PUB/659 (92 pp., 8 figures; 1984)
ISBN 92-0-123284-5
Price: 300 Austrian Schillings

SITE INVESTIGATIONS FOR REPOSITORIES FOR
SOLID RADIOACTIVE WASTES IN DEEP
CONTINENTAL GEOLOGICAL FORMATIONS
Technical Reports Series No. 215

This report covers the following subject areas; Generic and reg-
ulatory activities and safety assessments; Investigation and
selection of repository sites; Waste acceptance criteria; Design
and construction of repositories; Operation, shutdown and sur-
veillance of repositories.

Contents: 1. Introduction; 2. Scope; 3. Waste and disposal con-
cepts; 4. Geological repository site selection; 5. Overview of
investigations for site selection; 6. Earth science investigative
needs and techniques for site evaluation; 7. Application of earth
science investigative studies; 8. Other studies; 9. Conclusions;
Appendix A. Synopsis of national activities on investigations for
deep geological repository sites as of May 1980; Appendix B.
Summary of principal hydrogeological testing methods;
Appendix C. Summary of geophysical log applications for repos-
itory site investigations; Appendix D. Field geotechnical tests
and measurements; Appendix E. Principal laboratory geome-
chanical testing methods; References; Bibliography; Glossary.

STI/DOC/10/215 (107 pp., 1 figure; 1982)
ISBN 92-0-125282-X
Price: 280 Austrian Schillings

SITE INVESTIGATIONS FOR REPOSITORIES FOR
SOLID RADIOACTIVE WASTES IN SHALLOW GROUND
Technical Reports Series No. 216

This report is essentially a companion document to Safety
Series No. 53, Shallow Ground Disposal of Radioactive Wastes:
A Guidebook, published by the IAEA in 1981.

Contents: 1. Introduction; 2. Scope; 3. Waste and disposal con-
cepts; 4. Shallow ground disposal objectives and siting consid-
erations; 5. Overview of investigations for site selection; 6. Earth
science investigative needs; 7. Techniques for earth science
investigations; 8. Safety analysis; 9. Other studies; References;
Bibliography; Glossary.

STI/DOC/10/216 (89 pp., 3 figures; 1982)
ISBN 92-0-125382-6
Price: 260 Austrian Schillings

SITING, DESIGN AND CONSTRUCTION OF UNDERGROUND
REPOSITORIES FOR RADIOACTIVE WASTES
Proceedings Series

Proceedings of a symposium held in Hannover, Germany, 3-7
March 1986. The purpose was to review advances made in the
area of siting, design and construction of underground reposito-
ries for radioactive wastes and to consider developments which
are of future importance. Forty-nine papers were presented,
covering general approaches and regulatory aspects, disposal
in shallow ground and rock cavities, disposal in deep geological
formations and safety assessments.

Contents: Keynote address: Are we ready to construct and oper-
ate an underground repository? General approaches and regu-
latory aspects; Disposal in shallow ground and rock cavities;
Disposal in deep formations: Investigations on sites; Disposal in
deep formations: Repository designs; Safety assessment; Panel:
Performance and safety assessments and their interactions with
field investigations of deep geological repositories; Overview of
symposium.

STI/PUB/715 (727 pp., 217 figures; 1986)
ISBN 92-0-020286-1
Price: 1780 Austrian Schillings

SITING OF GEOLOGICAL DISPOSAL FACILITIES:
A Safety Guide
Safety Series No. 111-G-4.1

This Safety Guide, published under the IAEA's Radioactive
Waste Safety Standards (RADWASS) programme, defines the
process to be used and guidelines to be considered in selecting
sites for deep geological disposal of radioactive wastes. It also
addresses the social, economic and environmental factors to be
considered in site selection. All data needed for the application
of the guidelines are also specified.

Contents: 1. Introduction; 2. Safety approach; 3. The siting
process; 4. Site selection guidelines and data needs; Glossary.

STI/PUB/952 (32 pp.; 1994)
ISBN 92-0-101294-2
Price: 180 Austrian Schillings
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SITING OF NEAR SURFACE DISPOSAL FACILITIES
Safety Series No. 111-G-3.1

This Safety Guide defines the site selection process and criteria
for identifying suitable near surface disposal facilities. It provides
guidelines for the siting process management and specifies the
data needed to apply the relevant selection criteria.

Contents: 1. Introduction; 2. Approach to siting; 3. Management
of the siting process; 4. Siting guidelines and data needs.

STI/PUB/965 (37 pp.; 1994)
ISBN 92-0-104294-9
Price: 200 Austrian Schillings

STATUS OF TECHNOLOGY FOR VOLUME REDUCTION
AND TREATMENT OF LOW AND INTERMEDIATE
LEVEL SOLID RADIOACTIVE WASTE
Technical Reports Series No. 360

This report describes all existing methods of treatment of solid,
low and intermediate level radioactive waste: mechanical, ther-
mal, melting, chemical, biological and photochemical processes;
both established proven technologies and advanced methods. It
further discusses the treatment of generated liquid, solid and
gaseous secondary waste. Comprehensive references on the
subject are also given.

Contents: 1. Introduction; 2. Waste treatment objectives and
strategies; 3. Sources and types of waste; 4. Pretreatment of
solid radioactive waste; 5. Mechanical treatment; 6. Thermal
treatment processes; 7. Melting and sintering processes;
8. Chemical, biological and photochemical treatment processes;
9. Decontamination of equipment and components;
10. Conditioning of processed primary wastes; 11. Secondary
waste treatment.

STI/DOC/10/360 (98 pp., 42 figures; 1994)
ISBN 92-0-100494-X
Price: 360 Austrian Schillings

TECHNIQUES AND PRACTICES FOR
PRETREATMENT OF LOW AND INTERMEDIATE LEVEL
SOLID AND LIQUID RADIOACTIVE WASTES
Technical Reports Series No. 272

Pretreatment has come to be recognized as an important part of
the whole waste management system because of the large vol-
umes of radioactive wastes being generated and the high cost
of waste management, particularly with regard to disposal. In
this context, the volume reduction of waste arisings and volume
reduction during handling and treatment of wastes, in addition to
the increasing effectiveness of the whole management system,
are areas of great importance.

Contents: Introduction; Characterization of wastes;

Considerations in selection of pretreatment strategy;
Pretreatment of liquid wastes; Pretreatment of solid wastes;
Examples of national facilities; Conclusions; Appendix:
Economics and cost of pretreatment.

STI/DOC/10/272 (107 pp., 34 figures; 1987)
ISBN 92-0-125087-8
Price: 330 Austrian Schillings

TESTING AND MONITORING OF OFF-GAS
CLEAN-UP SYSTEMS AT NUCLEAR FACILITIES
Technical Reports Series No. 243

The present report deals in particular with testing and monitor-
ing of participate filters, iodine sorption systems and noble gas
delay systems in nuclear power plants; however, many methods
are also applicable to the corresponding systems in other
nuclear facilities.

Contents: Introduction; Sources of airborne radionuclides and
gas cleaning systems; Testing of particulate filters and systems;
Iodine sorption system testing; Noble gas delay system testing;
Process control and performance monitoring; Criteria for testing
of gas cleaning systems; Trends and development of testing and
monitoring; Summary and conclusions; Appendix.

STI/DOC/10/243 (66 pp., 1 figure; 1984)
ISBN 92-0-125284-6
Price: 210 Austrian Schillings

TREATMENT, CONDITIONING AND
DISPOSAL OF IODINE-129
Technical Reports Series No. 276

The evaluation of optimum waste management practices for the
long lived iodine-129 has received special consideration with the
expansion of nuclear power programmes. Radioiodine can be
removed from off-gas streams by a variety of physical, chemical
or physicochemical processes. This publication reviews the var-
ious techniques collectively and reports on current develop-
ments of the techniques used in the immobilization of recovered
iodine and disposal of the conditioned wastes, with due regard
to the radiological hazards involved.

Contents: 1. Introduction; 2. Characteristics and arisings of
iodine-129; 3. Monitoring iodine-129; 4. Treatment and condition-
ing of iodine-129 in nuclear fuel reprocessing; 5. Disposal options
and associated radiological impacts; 6. Radiological significance
of iodine-129 in disposal of unreprocessed spent fuel; 7. Cost of
iodine-129 management; 8. Conclusions and recommendations.

STI/DOC/10/276 (84 pp.; 1987)
ISBN 92-0-125287-0
Price: 280 Austrian Schillings
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TREATMENT OF ALPHA BEARING WASTES
Technical Reports Series No. 287

The report reviews developments in the field aiming at the
improvement of the dissemination and exchange of the most up
to date technology. It discusses topics such as alpha waste man-
agement activities, including sources and types of wastes, treat-
ment of liquid and solid wastes, and examples of industrial scale
alpha treatment facilities.

Contents: 1. Introduction; 2. Sources, types, and volumes of
alpha bearing wastes; 3. Waste management strategies;
4. Treatment of solid alpha bearing wastes; 5. Treatment of liquid
alpha bearing wastes; 6. Alpha bearing waste treatment facili-
ties; 7. Conclusions and recommendations.

STI/DOC/10/287 (69 pp., 13 figures; 1988)
ISBN 92-0-125388-5
Price: 240 Austrian Schillings

TREATMENT OF LOW AND INTERMEDIATE LEVEL
LIQUID RADIOACTIVE WASTES
Technical Reports Series No. 236

This report includes and updates the information contained in
Technical Reports Series Nos 78, 87 and 89 on the treatment
methods for liquid waste. It is complemented by Technical
Reports Series No. 222, Conditioning of Low and Intermediate
Level Radioactive Wastes, which is essential in providing a gen-
eral approach to the treatment of liquid wastes, and No. 223,
Treatment of Low and Intermediate Level Solid Radioactive
Wastes.

Contents: Introduction; Selection of a waste treatment system;
Types, sources, and characteristics of wastes; Separation and
segregation of waste streams; Solid-phase separation; Chemical
precipitation; Ion exchange; Evaporation; Novel processes;
Concluding remarks; References; Annex: Other contaminants in
liquid wastes and effluents.

STI/DOC/10/236 (145 pp., 37 figures; 1984)
ISBN 92-0-125184-X
Price: 420 Austrian Schillings

TREATMENT OF LOW AND INTERMEDIATE LEVEL
SOLID RADIOACTIVE WASTES
Technical Reports Series No. 223

The question of the treatment of low and intermediate level
wastes has assumed particular importance, mainly because of
the increase of management costs, especially those connected
with transport, storage and disposal, and also because of the
tightening of regulatory requirements. Thus, volume reduction,
which can improve both the economics of management and the
environmental characteristics of waste, has become one of the

key issues, in particular for low and intermediate level wastes
from nuclear power plants. Consequently, advanced or high effi-
ciency volume reduction techniques are undergoing rapid devel-
opment. Also, more research is being directed towards waste
management planning, plant design and operation, and the inte-
gration of individual methods into appropriate waste manage-
ment systems.

Contents: Introduction; Sources and types of waste;
Pretreatment of solid radioactive waste; Compaction;
Combustion; Decontamination of equipment and components;
Conditioning of processed primary waste; Secondary waste
treatment; Conclusions and observations; Appendix 1.

STI/DOC/10/223 (93 pp., 22 figures; 1983)
ISBN 92-0-125183-1
Price: 300 Austrian Schillings

TREATMENT OF OFF-GAS FROM
RADIOACTIVE WASTE INCINERATORS
Technical Reports Series No. 302

The field of gaseous effluent treatment systems for incinerators
is wide ranging. Efficient treatment systems extract contaminat-
ed air process gases and retain them by physical or chemical
means. Off-gas cleaning systems have been developed to a
high technical standard. The primary purpose of this publication
is to describe the current design of off-gas cleaning technologies
used in incinerator facilities for low level solid and liquid wastes.

Contents: 1. Introduction; 2. Waste characteristics; 3. Incinerator
types and characteristics of off-gas streams; 4. Environmental
and regulatory considerations; 5. General descriptions of tech-
nologies for off-gas treatment; 6. Component design aspects and
performance characteristics; 7. Summary of indi vidual systems
and operational experience; 8. Safety and operational upset con-
ditions; 9. Problems and development needs; 10. Conclusions;
Appendix A: Individual systems and operational experience.

STI/DOC/10/302 (229 pp., 79 figures; 1989)
ISBN 92-0-125389-3
Price: 640 Austrian Schillings

TREATMENT OF SPENT ION-EXCHANGE
RESINS FOR STORAGE AND DISPOSAL
Technical Reports Series No. 254

This report contains the results of a co-ordinated research pro-
gramme on improving the methods for solidification, condition-
ing, storing and disposing of spent ion exchange resins, togeth-
er with additional data available from countries not participating
in the programme. The Annex gives a review of practical indus-
trial experience in treating spent ion exchange resins.

Contents: Introduction; Spent resins management; Direct immo-
bilization; Pretreatment and volume reduction, immobilization of

164



residues; Comparison of waste forms made by direct immobi-
lization and after volume reduction; Considerations for storage
and disposal; Conclusions; Annex: Industrial experience.

STI/DOC/10/254 (103 pp., 40 figures; 1985)
ISBN 92-0-125685-X
Price: 320 Austrian Schillings

UNDERGROUND DISPOSAL OF RADIOACTIVE WASTE:
Basic Guidance
Safety Series No. 54

The present publication is part of the IAEA programme on the
disposal of radioactive waste into geological formations and
gives background guidance on the wide variety of potential waste

Waste Management

types and forms, and on the differing technical and environmen-
tal aspects of the disposal options.

Contents: Introduction; Scope; Basic objectives and principles of
radioactive waste disposal; Types and conditioning of radio-
active waste; Underground disposal options; Technical consider-
ations in selecting a waste disposal option; Major stages in the
implementation of a waste disposal option; Glossary of terms
used.

STI/PUB/579 (56 pp., 1 figure; 1981)
E ISBN 92-0-123381-7
F ISBN 92-0-223182-6
R ISBN 92-0-923181-3
S ISBN 92-0-323682-1
Price: 160 Austrian Schillings
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ATOMIC AND PLASMA-MATERIAL
INTERACTION DATA FOR FUSION
(Supplement to the Journal Nuclear Fusion)

The purpose of this series of annually published journals is to
make available original contributions and review articles con-
taining high quality data on the atomic and plasma-material
interaction processes of interest to thermonuclear fusion
research. The scientific scope of the journals includes the topics
of elementary atomic collision processes in fusion plasmas,
involving photons, electrons, ions, atoms and molecules, the col-
lision processes of plasma particles with surfaces of fusion rele-
vant materials, and thermophysical material response phenom-
ena related to the plasma-material interactions. The review arti-
cles provide comprehensive critical analyses and sets of recom-
mended data for a broader class of interaction processes or
thermophysical response phenomena. The series represents a
medium for direct exchange of expert assessed or generated
atomic and plasma-material interaction data information
between the atomic/material physics and fusion research
communities.

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 1
(Supplement to the journal Nuclear Fusion)

This first volume is devoted to the plasma-material interaction
processes and contains critical data assessments and data col-
lections for all major particle-surface collision processes related
to the partial recycling, impurity generation and material erosion
in tokamak fusion devices. Apart from processes induced by
particle impact, plasma-material interaction effects related to
off-normal plasma events (e.g. disruptions, runaway electron
bombardment) are also covered in this volume. A summary of
the status of data information on these effects is also provided.

STI/PUB/23/APID/1 (138 pp., 87 figures, 21 x 30 cm; 1991)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 2
(Supplement to the journal Nuclear Fusion)

Volume 2 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to the atomic and molecular processes taking
place in the edge region of magnetically confined fusion plas-
mas. The comprehensive review articles included in this volume
discuss exhaustively the current status of the spectroscopic and
collision data for fusion plasma edge constituents. The collision
processes considered include: electron scattering on plasma
edge neutrals, electron impact excitation and ionization of atom-
ic and molecular ions, particle impact induced dissociative and

energy transfer reactions involving molecular hydrogen iso-
topes, heavy particle collision processes and ion-molecule
reactions. Radiative losses and electron cooling rates for carbon
and oxygen plasma impurities are also provided.

STI/PUB/23/APID/2 (134 pp., 60 figures, 21 x 30 cm; 1992)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 3
(Supplement to the Journal Nuclear Fusion)

Volume 3 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to atomic collision processes of helium atoms
and of beryllium and boron atoms and ions in fusion plasmas.
Most of the articles included in this volume are extended versions
of the contributions presented at the IAEA experts meetings on
Atomic Data for Helium Beam Fusion Alpha Particle Diagnostics
and on the Atomic Database for Beryllium and Boron, held in
Vienna, June 1991, or have resulted from the cross-section data
analyses and evaluations performed by the working groups of
these meetings. The volume contains reviews of the most impor-
tant classes of collision processes of plasma particles with heli-
um atoms and beryllium and boron ions, and comprehensive
sets of recommended cross-section data for these processes.

STI/PUB/23/APID/3 (127 pp., 26 figures, 21 x 30 cm; 1992)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 4
(Supplement to the Journal Nuclear Fusion)

Volume 4 of Atomic and Plasma-Material Interaction Data for
Fusion contains the result of a critical data evaluation of the
cross-sections of ground state and excited hydrogen atoms col-
liding with the basic fusion plasma constituents, the electrons
and protons, and with the multiply charged ions of major plasma
impurities. The primary purpose of the present volume is to pro-
vide a complete set of the collisionaf data required for the mod-
elling of neutral hydrogen beam penetration in a thermonuclear
fusion plasma.

STI/PUB/23/APID/4 (180 pp., 77 figures, 21 x 30 cm; 1993)
Price: 350 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 5
(Supplement to the Journal Nuclear Fusion)

Volume 5 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to a critical review of the physical and thermo-
mechanical properties of presently considered candidate plas-
ma-facing and structural materials for next-generation ther-
monuclear fusion reactors. This volume should provide fusion
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reactor designers with a source of critically assessed material
properties data, including information on the material response

STI/PUB/23/APID/5 (268 pp., 197 figures, 21 x 30 cm; 1994)
Price: 350 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL
INTERACTION DATA FOR FUSION, Volume 6
(Supplement to the journal Nuclear Fusion)

*NEW

Volume 6 of Atomic and Plasma-Material Interaction Data for
Fusion includes critical reviews and results of original experi-
mental and theoretical studies on inelastic collision processes
among the basic and dominant impurity constituents of fusion
plasmas. The following processes are considered: electron
impact excitation of excited helium atoms, electron impact exci-
tation and ionization of plasma impurity ions and atoms,
electron-impurity-ion recombination and excitation, ionization
and electron capture in collisions of plasma protons and impuri-
ty ions with the main fusion plasma neutron components H, He
and H2 (the latter being always present in the plasma edge or
introduced into the plasma by neutral beam injection for heating,
fuelling or diagnostic purposes).

STI/PUB/23/APID/6 (264 pp., 132 figures, 21 x 30 cm; 1995)
Price: 350 Austrian Schillings

ENERGY FROM INERTIAL FUSION *NEW

This publication describes the current scientific, engineering and
technological developments in the field of inertial confinement
fusion (ICF). It provides an introduction to ICF as well as an
overview of the various technologies needed for inertial fusion
power plant development. It was compiled by an international
group of experts under the auspices of an IAEA Advisory Group
on Inertial Fusion Energy and is intended for a large audience,
e.g. policy makers, scientists, engineers or technologists in other
fields, and students.

Contents: 1. Introduction: Inertial fusion energy fundamentals;
2. Inertial confinement target physics; 3. IFE power plant design
principles; 4. Special design issues; 5. Inertial fusion energy
development strategy; 6. Safety and environmental impact;
7. Economics and other figures of merit; 8. Other uses of inertial
fusion; 9. International activities; Authors.

STI/PUB/944 (457 pp., 146 figures; 1995)
ISBN 92-0-100794-9
Price: 1320 Austrian Schillings

FUSION REACTOR DESIGN AND TECHNOLOGY
Panel Proceedings Series

Proceedings of an IAEA Technical Committee meeting and
workshop, Tokyo, Japan, 5-16 October 1981. The purpose of the
meeting was to review and assess the status and progress

made in fusion reactor experiments, design and technology for
the purpose of identifying the areas in which work needs to be
done in order to maintain the rate of progress towards the goal
of commercial fusion power reactors.

Contents: (Vol. 1) Introduction; International collaboration;
Tokamak long term; Tokamak near term; Torus systems (non-
tokamak); Open systems; Inertial confinement; Fusion-fission
hybrid; (Vol. 2) Advanced fuel; Blanket design, neutronics and
text programme; Tritium system and remote maintenance;
Superconducting magnets; Materials; Safety and environment.

STI/PUB/616 (Vol. 1: 592 pp., 221 figures; Vol. 2: 486 pp.,
228 figures; 1983)

1: ISBN 92-0-131083-8
2: ISBN 92-0-131183-4

Price: Vol. 1: 700 Austrian Schillings
Vol. 2:580 Austrian Schillings

FUSION REACTOR DESIGN AND TECHNOLOGY 1986
Panel Proceedings Series

Proceedings of a Technical Committee meeting and workshop,
Yalta, 26 May to 6 June 1986. The purpose of the meeting was:
(a) to review and assess the current status and recent progress
made in fusion reactor experiments, design and technology; (b)
to identify the areas in which work needs to be done in order to
progress towards the goal of commercial fusion power reactors;
and (c) to identify the critical issues in fusion reactor design and
technology that will be important during the next five years.

Contents: (Vol. 1) Fusion programmes; Tokamaks; Non-tokamak
reactors and open systems; Inertial confinement concepts;
Fission-fusion hybrids; (Vol. 2) Plasma engineering; Nuclear and
energy technologies; Materials developments; System studies
and safety aspects.

STI/PUB/754 (Vol. 1: 600 pp., 232 figures; Vol. 2: 523 pp.,
149 figures; 1987)

1: ISBN 92-0-131187-7
2: ISBN 92-0-131287-3

Price: Vol. 1: 720 Austrian Schillings
Vol. 2: 660 Austrian Schillings

INTERNATIONAL TOKAMAK REACTOR: Zero Phase
Panel Proceedings Series

Report of a workshop, held in Vienna in 4 Sessions in 1979. An
assessment of the scientific and technological basis for the most
ambitious next step in the tokamak approach to the development
of a controlled nuclear fusion reactor. The IAEA convened the
INTOR (International Tokamak Reactor) workshop to assess the
existing database and the required research and development
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for construction of the most advanced tokamak in the early
1990s as an international project. Representatives from
Euratom, Japan, USSR and USA took part in this study, sup-
ported by 100 specialists from these four participating groups.

Contents: Introduction; Summary, conclusions and recommen-
dations; Database and R and D needs assessments, INTOR
suggested parameters and electricity production; Energy and
particle confinement; Impurity control, fuelling exhaust; Heating;
Stability control; Start-up, burn and shut-down; Magnetics;
Power supply and transfer; First wall, blanket and shield; Tritium;
Materials; Systems integration and support structure; Assembly
and remote maintenance; Radiation shielding and personnel
access; Vacuum; Diagnostics, data acquisition and control;
Safety and environment; Appendices.

STI/PUB/556 (650 pp., 95 figures; 1980)
ISBN 92-0-131080-3
Price: 1240 Austrian Schillings

INTERNATIONAL TOKAMAK REACTOR: Phase One
Panel Proceedings Series

The present report documents the conceptual design of the next
major fusion experiment and establishes the basis for the next
phase of INTOR, the detailed design of the machine.

Contents: Introduction; Summary; Physics design basis;
Mechanical configuration and maintenance; Magnetic and elec-
trical systems; Heating and fuelling systems; First-wall and lim-
iter systems; Divertor and divertor plates; Tritium-breeding blan-
ket; Radiation shielding; Vacuum and tritium systems;
Diagnostics, instrumentation, data acquisition and control;
Layout of facilities; Machine operation and test programme;
Reliability and availability assessment; Safety and environmen-
tal impact; Site criteria; Research and development; Schedule;
Design specifications; Technical appendices. Administrative
appendices.

STI/PUB/619 (860 pp., 319 figures; 1982)
ISBN 92-0-131082-X
Price: 1700 Austrian Schillings

INTERNATIONAL TOKAMAK REACTOR:
Phase Two A, Parti
Panel Proceedings Series

This report describes work done as Phase Two A, Part 1, of the
INTOR workshop. Various critical issues of the INTOR concept
were studied in greater depth; in particular, the teams carried out
variational studies aiming at the optimization of the project.

Contents: Introduction; Summary, conclusion and recommenda-
tions; INTOR concept; Plasma confinement and control; Radio-
frequency heating and current drive; Impurity control physics;
Impurity control and first-wall engineering; Tritium and blanket;

Magnets; Electromagnetics; Mechanical configuration;
Engineering testing; Cost and schedule; Cost-risk-benefit;
Research and development; Design specifications;
Administrative appendices.

STI/PUB/638 (772 pp., 283 figures; 1983)
ISBN 92-0-131283-0
Price: 1820 Austrian Schillings

INTERNATIONAL TOKAMAK REACTOR:
Phase Two A, Part II
Panel Proceedings Series

This report — the fourth of a series — describes work done at
the INTOR workshop which was set up in 1978 to advance the
development of a controlled thermonuclear fusion reactor on a
toxaemic basis. During Phase Two A, Part II, the representatives
from Euratom, Japan, the USA and the USSR held five sessions
in Vienna in 1984 and 1985. Phase Two A, Part II solved certain
critical issues essential to the feasibility and improvement of the
INTOR concept, and the physics and engineering data bases
have also been re-evaluated. On the basis of new information
from critical issues studies and data base assessment and as a
result of additional design scoping studies carried out by the par-
ticipants, the INTOR design concept was slightly modified; it is,
in part, based on extrapolations of the available data which
could be substantiated by the current generation of large toka-
maks before the project enters the detailed design phase.

Contents: Introduction; Summary; Impurity control; RF heating
and current drive; Transient electromagnetics; Maintainability;
Technical benefit of partitioning INTOR component design and
fabrication; Physics; Engineering data base assessment;
Nuclear; INTOR concept evolution; Design concept; Operation
and test programme; Administrative appendices.

STI/PUB/714 (849 pp., 203 figures; 1986)
ISBN 92-0-131086-2
Price: 2140 Austrian Schillings

INTERNATIONAL TOKAMAK REACTOR:
Phase Two A, Part III
Panel Proceedings Series

Report of a workshop held in five sessions in Vienna from 1985
to 1987. It is the fifth and final report in the series documenting
activities in the conceptual design of the next generation toka-
mak experiment. The activities of the workshop during its last
phase included a definition of the database for fusion, a study on
possible innovations for a toxaemic reactor and a comparison of
different national next generation toxaemic concepts. The report
thus not only proves useful as the final documentation of eight
years of concerted design work by the world fusion community
but is also of great value in providing a foundation on which the
work of INTOR's natural successor, the International
Thermonuclear Experimental Reactor (ITER), can be based.
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Contents: (Vol. 1) I. Introduction; II. Summary; III. Impurity con-
trol; IV. Operational limits and confinement; V. Current drive and
heating; VI. Electromagnetics; VII. Configuration and mainte-
nance; VIM. Blanket and first wall; IX. Additional physics issues;
X. Additional engineering issues; XI. INTOR related activities;
XII. Conclusions about the INTOR design concept; Appendix I.
Design specifications; Appendix II. Administrative appendix.
(Vol. 2) XIII. Report of IAEA specialists' meeting on INTOR-like
designs; XIV. Comparison of INTOR-like designs;
XV. Operational flexibility of INTOR-like designs; XVI. Systems
analysis of INTOR-like designs.

STI/PUB/795 (Vol. 1: 653 pp., 252 figures; Vol. 2: 329 pp.,
29 figures; 1988)

1: ISBN 92-0-131088-9
2: ISBN 92-0-131188-5

Price: Vol. 1:1640 Austrian Schillings
Vol. 2: 840 Austrian Schillings

NUCLEAR FUSION

A journal issued twelve times a year which includes original arti-
cles, letters, review papers and comments in the field of con-
trolled nuclear fusion. At present, papers covering the following
areas are published: plasma effects; processes and phenomena
directly related to fusion research; production, heating and con-
finement of plasmas of interest to fusion research; application of
experimental and diagnostic techniques to high temperature
plasmas; fusion reactor concepts and closely related tech-
nology. Special issues and supplements are published at irregu-
lar intervals and are not included in the subscription.

STI/PUB/23 (approx. 1800 pp./year, figures)
ISSN 0029-5515
Price: Annual subscription (1996): 9000 Austrian Schillings

(surface mail included)
Specially reduced price for individuals:
1000 Austrian Schillings
Air mail delivery: 500 Austrian Schillings
Price per single issue: 900 Austrian Schillings

NUCLEAR FUSION —Thirty Years Cumulative Index
Volumes 1-30 (1960-1990)

This cumulative index should serve as a tool to rapidly retrieve
Nuclear Fusion articles that deal with specific topics in fusion
research and covers the first 31 years (1960-1990) of the jour-
nal. The chronological index lists titles and authors of all pub-
lished Nuclear Fusion articles in order of publication. The subject
index groups the articles under broad categories (such as
Heating, or Confinement and Transport) which are subdivided
into more specific categories (ICH, Transport phenomena, etc.).
A further subdivision distinguishes between type of experiment
(tokamak, mirror, etc.) and character of the article (experimental,

theoretical, etc.). The author index is a complete list of all authors
in alphabetical order, with reference to volume and page number.

Contents: Foreword; Introduction; I. Chronological index;
II. Subject index; III. Author index.

STI/PUB/23/CUMI/1992 (137 pp., 21 x 30 cm; 1992)
ISBN 92-0-100692-6
Price: 250 Austrian Schillings

Nuclear Fusion — Special Issues
and Supplements

DATA COMPENDIUM FOR PLASMA-SURFACE
INTERACTIONS
Nuclear Fusion — Special Issue 1984

This publication has been written by specialists who are well
familiar with the data needed in the analysis of present plasma
devices and in the design of future machines and reactors.

Contents: Introduction; Reflection of light ions from solids;
Hydrogen and helium trapping; Desorption; Evaporation;
Sputtering; Chemical effects in sputtering; Blistering; Secondary
electron emission; Unipolar arcing; Summary.

STI/PUB/23/SPS/1984 (117 pp., 93 figures, 21 x 30 cm; 1984)
ISBN 92-0-139084-X
Price: 240 Austrian Schillings

RECOMMENDED DATA ON ATOMIC COLLISION
PROCESSES INVOLVING IRON AND ITS IONS
Nuclear Fusion — Special Supplement 1987

This publication contains recommendations given by a group of
experts who attended an Advisory Group meeting held in
Vienna, 18-20 September 1985. The purpose of the meeting
was to review the available atomic collision data relevant to
fusion plasma modelling, with emphasis on processes involving
iron and its ions. The fourteen experts from five Member States
reviewed the status of data in the relevant areas of atomic
physics and made specific recommendations regarding the use
of these data in plasma modelling calculations.

Contents: R.A. Phaneuf, R.K. Janev, H.T. Hunter: Charge
exchange processes involving iron ions; M.S. Pindzola, D.C.
Griffin, C. Bottcher, S.M. Younger, H.T. Hunter: Electron impact
ionization data for the iron isonuclear sequence; A.E. Kingston,
M.A. Lennon: Electron excitation rates for iron ions.

STI/PUB/23/SPS/1987 (131 pp., 44 figures, 21 x 30 cm; 1987)
ISBN 92-0-139087-4
Price: 280 Austrian Schillings
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WORLD SURVEY OF ACTIVITIES IN
CONTROLLED FUSION RESEARCH — 1994 Edition
Nuclear Fusion — Special Supplement 1994

This is the seventh edition of the World Survey of Activities in
Controlled Fusion Research. The first part of the Survey pre-
sents the updated addresses, telecom information and scientific
staff of over 300 institutes and organizations worldwide active in
fusion research. Information on the scientific programmes is pre-
sented in the form of short descriptions of the main activities,
complemented by references to the detailed tables in the 1991
Edition where additional information can be found. The second
part of the Survey is the Personnel Index, listing around 7000
fusion scientists. The format is that of a loose-leaf system, which
allows last minute corrections and facilitates updating between
publication of the regular issues.

Contents: List of institutes, alphabetized by country and city;
Laboratories, scientific staff and summaries of activities;
Personnel Index; Table headings World Survey 1991
(Parts B-D).

STI/PUB/023/SPS/1994 (434 pp., 21 x 30 cm; 1994)
ISBN 92-0-103594-2
Price: 1280 Austrian Schillings

PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1980
Proceedings Series

Proceedings of the Eighth International Conference, Brussels,
1-10 July 1980.

Contents: (Vol. 1) Artsimovich Memorial Session — Tokamak
experiments I; Magnetic confinement theory I; Open confinement
systems I; Low-beta toroidal systems I; Magnetic confinement
theory II; Magnetic confinement theory III; Magnetic confinement
theory IV; Tokamak experiments II; Compact tori; Open
confinement systems II; Magnetic confinement theory V; Magnetic
confinement theory VI; Tokamak experiments III; Magnetic
confinement theory VII; Low-beta toroidal system II; (Vol. 2)
Inertial confinement; Plasma heating I; Reactor concepts and
technology I; High-beta systems I; Inertial confinement II; High-
beta systems II; Post-deadline papers; Inertial confinement III;
Reactor concepts and technology II; Plasma heating II; Reactor
concepts and technology III; Fundamental processes and new
trends; High-beta systems III; Inertial confinement IV; Summary
presentations.

STI/PUB/563 (Vol. 1: 868 pp., 457 figures; Vol. 2: 858 pp.,
395 figures; 1981)

1: ISBN 92-0-130081-6
2: ISBN 92-0-130181-2

Price: Vol. 1:1610 Austrian Schillings
Vol. 2: 1580 Austrian Schillings

PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1982
Proceedings Series

Proceedings of the Ninth International Conference, Baltimore,
1-8 September 1983, organized by the IAEA in cooperation with
the United States Department of Energy, with assistance of the
Princeton Plasma Physics Laboratory.

Contents: (Vol. 1) Artsimovich Memorial Lecture — Tokamak
experiments I; Inertial confinement I; Plasma heating I; Magnetic
confinement theory I; Technology and reactor concepts I; Inertial
confinement II; Open confinement systems; High-beta systems;
(Vol. 2) Tokamak experiments II; Plasma heating II; Post-dead-
line papers; Stellarators, bumpy tori, multipoles I; High-beta sys-
tems II; Inertial confinement III; Technology and reactor concepts
II; Poster session I; (Vol. 3) Magnetic confinement theory II;
Stellarators, bumpy tori, multipoles II; Tokamak experiments III;
Tokamak experiments IV; Poster session II; Magnetic confine-
ment theory III; Summaries.

STI/PUB/626 (Vol. 1: 660 pp., 329 figures; Vol. 2: 624 pp.,
277 figures; Vol. 3: 551 pp., 206 figures; 1983)

1: ISBN 92-0-130083-2
2: ISBN 92-0-130183-9
3: ISBN 92-0-130283-5

Price: Vol. 1:1510 Austrian Schillings
Vol. 2:1460 Austrian Schillings
Vol. 3:1270 Austrian Schillings

PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1984
Proceedings Series

Proceedings of the Tenth International Conference, London,
12-19 September 1984.

Contents: (Vol. 1) Artsimovich Memorial Lecture and tokamak
experiments; Plasma heating and current drive; (Vol. 2)
Magnetic confinement theory; Open confinement systems;
Alternative and supporting systems; (Vol. 3) Inertial confine-
ment; INTOR; Technology and reactor concepts; Fundamental
processes and new trends; Summaries.

STI/PUB/670 (Vol. 1: 673 pp., 354 figures; Vol. 2: 669 pp.,
288 figures; Vol. 3: 556 pp., 207 figures; 1985)

1: ISBN 92-0-130085-9
2: ISBN 92-0-130185-5
3: ISBN 92-0-130285-1

Price: Vol. 1:1580 Austrian Schillings
Vol. 2:1560 Austrian Schillings
Vol. 3:1300 Austrian Schillings
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PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1986
Proceedings Series

Proceedings of the Eleventh International Conference, Kyoto,
13-20 November 1986.

Contents: (Vol. 1) Artsimovich memorial lecture and tokamak
experiments; Plasma heating and current drive; (Vol. 2)
Magnetic confinement theory; Open confinement; Alternative
and supporting systems; (Vol. 3) Inertial confinement; INTOR;
Technology and reactor concepts; Fundamental processes and
new trends; Summaries.

STI/PUB/723 (Vol. 1: 669 pp., 335 figures; Vol. 2: 747 pp.,
385 figures; Vol. 3: 629 pp., 321 figures; 1987)

1: ISBN 92-0-130087-5
2: ISBN 92-0-130187-1
3: ISBN 92-0-130287-8

Price: Vol. 1:1680 Austrian Schillings
Vol. 2:1820 Austrian Schillings
Vol. 3:1540 Austrian Schillings

PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1988
Proceedings Series

Proceedings of the Twelfth International Conference, Nice,
12-19 October 1988.

Contents: (Vol. 1) Artsimovich memorial lecture and tokamak
experiments; Plasma heating and current drive; (Vol. 2)
Magnetic confinement systems; Non-tokamak confinement sys-
tems; (Vol. 3) Inertial confinement fusion; Inertial confinement
theory; Technology and reactor concepts including safety and
environment aspects; Fundamental processes and new trends;
Summary session.

STI/PUB/787 (Vol. 1: 775 pp., 433 figures; Vol. 2: 763 pp.,
308 figures; Vol. 3: 720 pp., 250 figures; 1989)

1: ISBN 92-0-130089-1
2: ISBN 92-0-130189-8
3: ISBN 92-0-130289-4

Price: Vol. 1: 1920 Austrian Schillings
Vol. 2:1880 Austrian Schillings
Vol. 3:1760 Austrian Schillings

PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1990
Proceedings Series

The proceedings of the Thirteenth International conference,
Washington, 29 September to 3 October 1990. The Conference

was characterized by reports of steady technical progress in
research on both magnetic and inertial confinement fusion, lead-
ing towards the long term goal of producing commercial energy
from controlled fusion power generators. Also, major results
were reported from the completion of the Conceptual Design
Activities of the International Thermonuclear Experimental
Reactor (ITER) project, which has been conducted since 1988
under the auspices of the IAEA. At the technical sessions more
than 200 papers were presented. Contributions were made on:
tokamak experiments; inertial confinement; non-tokamak con-
finement systems; magnetic confinement theory and modelling;
plasma heating and current drive; ITER; technology and reactor
concepts; and the economic, safety and environmental aspects
of fusion.

Contents: (Vol. 1) Artsimovich memorial lecture and tokamak
experiments; Plasma heating and current drive. (Vol. 2) Magnetic
confinement theory and modelling; Non-tokamak confinement
systems; (Vol. 3) Inertial confinement fusion; International ther-
monuclear experimental reactor (ITER); Technology and reactor
concepts; Economic, safety and environmental aspects of
fusion; Summaries.

STI/PUB/844 (Vol. 1: 865 pp., 420 figures; Vol: 2: 808 pp.,
330 figures; Vol. 3: 814pp., 194 figures; 1991)

1: ISBN 92-0-130091-3
2: ISBN 92-0-130191-X
3: ISBN 92-0-130291-6

Price: Vol. 1: 2300 Austrian Schillings
Vol. 2:2100 Austrian Schillings
Vol. 3:2100 Austrian Schillings

PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1992
Proceedings Series

Proceedings of the Fourteenth International Conference,
Wurzburg, 30 September to 7 October 1992. The conference
was characterized by reports of recent results from all the major
fusion facilities around the world, including the milestone exper-
iment at JET in which tritium was introduced for the first time into
a tokamak fuel mixture. The proceedings include all the techni-
cal papers, the pertinent discussions and five conference
summaries.

Contents: (Vol. 1) Artsimovich Memorial Lecture and tokamak
experiments (Session A). (Vol. 2) Magnetic confinement theory
and modelling (Session 0); Non-tokamak confinement systems
(Session C). (Vol. 3) Inertial confinement fusion; ITER and next
step devices; Technology and reactor concepts. (Vol. 4)
Conference summaries.

STI/PUB/906 (Vol. 1: 791 pp., 386 figures; Vol. 2: 689 pp.,
258 figures; Vol. 3:461 pp., 169 figures; Vol. 4:77 pp., 27 figures;
1993)
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1: ISBN 92-0-101093-1
2: ISBN 92-0-101193-8
3: ISBN 92-0-101293-4
4: ISBN 92-0-101393-0

Price: Vol. 1: 2200 Austrian Schillings
Vol. 2:1900 Austrian Schillings
Vol. 3:1560 Austrian Schillings
Vol. 4: 240 Austrian Schillings

PLASMA PHYSICS AND CONTROLLED
NUCLEAR FUSION RESEARCH 1994
Proceedings Series

Proceedings of the Fifteenth International Conference held in
Seville, 26 September to 1 October 1994. The conference was
characterized by valuable scientific results on virtually all
aspects of controlled fusion and fusion technology, laying a solid
foundation for continued progress. The proceedings include all
the technical papers, the pertinent discussions, and five confer-
ence summaries which are published as a separate volume.

Contents: (Vol. 1) Artsimovich memorial lecture and toroidal con-
finement systems (Sessions A1 to A6); Toroidal confinement

PLASMA PHYSICS AND NUCLEAR FUSION

systems overview (Session A1); Core plasma physics (Session
A2); Heating and current drive (Session A3); Divertor and edge
physics (Session A4); Concept optimization (Session A5);
Helical system physics (Session A6); (Vol. 2) Combined poster
session A2/A4 (Core plasma physics, and divertor and edge
physics); Combined poster session A3/A5 (Heating and current
drive, and concept optimization); Combined poster session A6/C
(Helical system physics, and pinches and open systems);
Pinches and open systems (Session C); ITER (Session E); New
devices, reactors and technology (Session F); (Vol. 3) Inertial
confinement fusion; Magnetic confinement theory; (Vol. 4)

*NEW Conference summaries.

STI/PUB/948 (Vol. 1:809 pp., 448 figures; Vol. 2:809 pp., 363 fig-
ures; Vol. 3: 731 pp., 285 figures; Vol. 4: 65 pp., 9 figures; 1995)

1: ISBN 92-0-102295-6
2: ISBN 92-0-103695-7
3: ISBN 92-0-103795-3
4. ISBN 92-0-101895-0

Price: Vol.1: 2280 Austrian Schillings
Vol. 2: 2280 Austrian Schillings
Vol. 3: 2080 Austrian Schillings
Vol. 4: 280 Austrian Schillings
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IAEA SAFEGUARDS GLOSSARY —1987 Edition
IAEA Safeguards Information Series No. 1

This is a revision of the glossary of safeguards terms published
in 1980, taking into account the latest developments as well as
comments received since the first version appeared. The glos-
sary is intended to contribute to defining and rationalizing many
terms used for the purpose of IAEA safeguards, with a view to
improving the common understanding of such terms within the
International community and to providing a quick reference for
interested readers.

Contents: 1. IAEA Safeguards: Purpose and objective; 2. Nuclear
and non-nuclear material; 3. Nuclear installations and equipment;
4. Design of the safeguards approach; 5. Nuclear material
accountancy; 6. Measurements and equipment; 7. Statistical con-
cepts; 8. Containment and surveillance; 9.Safeguards informa-
tion, records and reports; 10. Inspections; Appendix: International
instruments and other basic documents; Translations of terms
into French, Russian, Spanish, German and Japanese; Index.

IAEA/SG/INF/1 (Rev. 1) (155 pp.; 1987)
E ISBN 92-0-079087-9
R ISBN 92-0-400393-6
Price: 380 Austrian Schillings

IAEA SAFEGUARDS: GUIDEUNES FOR STATES'
SYSTEMS OF ACCOUNTING FOR AND
CONTROL OF NUCLEAR MATERIALS
IAEA Safeguards Information Series No. 2

This publication is intended to assist Member States in estab-
lishing, maintaining and reviewing their States' System of
Accounting for and Control of Nuclear Material (SSAC) and
therefore presents guidelines for the organization and functions
of the SSAC with respect to obligations arising from Safeguards
Agreements concluded by a State with the IAEA, including the
elements of the System and the performance required from it at
the State and facility levels.

Contents: Introduction; Organization and functional elements at
the level of a State; SSAC organization and operation at the level
of a facility.

IAEA/SG/INF/2 (28 pp.; 1980)
E ISBN 92-0-179180-1
R ISBN 92-0-400293-X
Price: 100 Austrian Schillings

IAEA SAFEGUARDS: AN INTRODUCTION
IAEA Safeguards Information Series No. 3

The purpose of this booklet is to give a general picture of the
objectives and methods of safeguards, and of their role in non-
proliferation policy.

Contents: Non-proliferation and safeguards; The objectives of
safeguards; Safeguards approaches and implementation;
Organization of IAEA safeguards; Bibliography.

IAEA/SG/INF/3 (48 pp., 18 figures; 1981)
E ISBN 92-0-179081-3
F ISBN 92-0-279082-5
R ISBN 92-0-479082-2
S ISBN 92-0-379082-9
Price: 120 Austrian Schillings

IAEA SAFEGUARDS: AIMS, LIMITATIONS, ACHIEVEMENTS
IAEA Safeguards Information Series No. 4

This is a non-technical publication explaining the history, pur-
pose and aims of the IAEA Safeguards System.

Contents: Introduction; Non-proliferation; Objectives and means;
Purposes and objectives of safeguards; Technical objectives of
safeguards; Credibility of the IAEA' s conclusions; Limitations
and practical problems; What have safeguards achieved?

IAEA/SG/INF/4 (42 pp., 3 figures; 1983)
E ISBN 92-0-179283-2
F ISBN 92-0-279084-1
R ISBN 92-0-479084-9
S ISBN 92-0-379084-5
Price: 120 Austrian Schillings

IAEA SAFEGUARDS: SAFEGUARDS
TECHNIQUES AND EQUIPMENT
IAEA Safeguards Information Series No. 5

This publication is intended for the non-technical reader inter-
ested in the equipment and techniques used in verification mea-
sures for both nuclear material accountancy and containment
and surveillance. The equipment and techniques described are
chosen to give a representative picture of safeguards verificat-
ion measures, both in routine use and under development.

Contents: Introduction; Non-destructive analysis (NDA) tech-
niques; Containment and surveillance (C/S) techniques.

IAEA/SG/INF/5 (35 pp., 22 figures; 1984)
ISBN 92-0-179084-8
Price: 100 Austrian Schillings

IAEA SAFEGUARDS: IMPLEMENTATION
AT NUCLEAR FUEL CYCLE FACILITIES
IAEA Safeguards Information Series No. 6

This booklet discusses in a systematic manner the safeguards
concepts, methods and approaches at various nuclear fuel cycle
facilities.
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Contents: Concepts; Methodology, Safeguards approaches; List
of inspection activities; Abbreviations; Bibliography.

IAEA/SG/INF/6 (71 pp.; 1985)
ISBN 92-0-179085-6
Price: 180 Austrian Schillings

INTERNATIONAL NUCLEAR SAFEGUARDS 1994:
VISION FOR THE FUTURE
Proceedings Series

Proceedings of a symposium organized in co-operation with
ANS, ESARDA, INMM and the Nuclear Society International
(Moscow), Vienna, 14-18 March 1994. Presented at this sym-
posium were: the findings in Iraq by the Action Team established
under United Nations Security Council resolutions,
South Africa's decision to join the Treaty on the Non-Prolifer-
ation of Nuclear Weapons (NPT), details of the
lAEA-Argentina-Brazil-ABACC Quadripartite Safeguards
Agreement, and measures following the break-up of the former
USSR into newly independent States. Special emphasis was
given to the verification of a State's declaration as well as detec-
tion of undeclared activities. In addition to covering recent devel-
opments, the symposium considered fundamental changes
stemming from converging relationships between nuclear arms
reductions and the civil use of plutonium, unattended computer
based verification systems and other safeguards concepts for
the future, and the review and extension of the NPT in 1995.

Contents: (Vol. 1) Invited overview papers; National and regional
systems for accounting and control of nuclear material; Material
accountancy; Safeguards for uranium enrichment and fuel fabri-
cation facilities; New experience and initiatives; Safeguards sta-
tistics and data processing; Strengthened and more cost effec-
tive safeguards; Integrated safeguards systems; Research and
development and analytical measurements. (Vol. 2) Safeguards
for plutonium facilities; Containment and surveillance technology;
Safeguards for reactors and spent fuel storage facilities; Non-
destructive analysis measurement techniques; Safeguards
approaches, criteria and evaluation; Safeguards concepts for the
future; Member States support programmes; Panel on future
directions for international safeguards.

STI/PUB/945 (Vol. 1: 839 pp., 172 figures; Vol. 2: 921 pp.,
172 figures; 1994)
Vol. 1: ISBN 92-0-101994-7
Vol. 2: ISBN 92-0-104494-1
Price: Vol. 1:2000 Austrian Schillings

Vol. 2: 2000 Austrian Schillings

authentication of newly developed and highly automated non-
destructive analysis equipment. Near-real-time material accoun-
tancy is reviewed. Matters relating to material accountancy rather
than containment and surveillance are given prominence. Topics
such as quantitative destructive or non-destructive measurement
methods, the statistics of MUF analysis, and safeguards
approaches based on material accountancy are emphasized.

Contents: (Vol. 1) An assessment ot existing safeguards;
Approaches to safeguards; State and facility material control
systems; Destructive analytical measurements; Containment
and surveillance in IAEA safeguards; (Vol. 2) Non-destructive
measurements', Statistics in IAEA safeguards; Safeguards for
reprocessing facilities; Safeguards for enrichment facilities.

STI/PUB/629 (Vol. 1: 557 pp., 129 figures; Vol. 2: 589 pp.,
129 figures; 1983)
1: ISBN 92-0-070083-7
2: ISBN 92-0-070183-3
Price: Vol. 1:1300 Austrian Schillings

Vol. 2:1370 Austrian Schillings

NUCLEAR SAFEGUARDS TECHNOLOGY 1986
Proceedings Series

Proceedings of the sixth Symposium, Vienna, 10-14 November
1986. Development efforts related to safeguards for reprocess-
ing plants constitute over twenty per cent of the papers, while
most of the remaining deal with non-destructive measurement
methods. The emphasis throughout is on demonstrated equip-
ment field tests of proposed safeguards methods and other
practical considerations.

Contents: (Vol. 1) General papers; Safeguards for reprocessing
facilities; Measurements in reprocessing facilities; Safeguards
for uranium enrichment facilities; Statistics of sequential data
analysis; Safeguards for MOX and uranium fabrication facilities;
Spent fuel measurements; Analytical measurements; (Vol. 2)
Containment-surveillance technology; Safeguards for reactors
or long term storage facilities; Materials accountancy information
systems; NDA measurement techniques; Safeguards for heavy
water; General statistics; Safeguards philosophy and concepts.

STI/PUB/722 (Vol. 1: 769 pp., 172 figures; Vol. 2: 660 pp.,
160 figures; 1987)
1: ISBN 92-0-070187-6
2: ISBN 92-0-070287-2
Price: Vol. 1:1900 Austrian Schillings

Vol. 2:1630 Austrian Schillings

NUCLEAR SAFEGUARDSTECHNOLOGY 1982
Proceedings Series

Proceedings of the fifth Symposium, Vienna, 8-12 November
1982. Measurement methods are described in terms of operating
experience with working equipment. There is a discussion on ver-
ification with the emphasis on working verification equipment or on

TASTEX:TOKAI ADVANCED SAFEGUARDS
TECHNOLOGY EXERCISE
Technical Reports Series No. 213

During the years 1978 to 1981 the Governments of France,
Japan and the United States of America co-operated with the
IAEA in the TASTEX (Tokai Advanced Safeguards Technology

176



SAFEGUARDS

Exercise) programme. The aim was to improve the technology STI/DOC/10/213 (227 pp., 34 figures; 1982)
for the application of international safeguards at reprocessing ISBN 92-0-175082-X
facilities, and the results are presented in this report. Price: 500 Austrian Schillings
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AGREEMENTS REGISTERED WITH THE INTERNATIONAL
ATOMIC ENERGY AGENCY — Eleventh Edition
Legal Series No. 3

A list of agreements registered with the IAEA during the whole
period of its activities from 1957 to the end of 1993. This list con-
tains agreements between the Agency and any Member State or
Member States, agreements between the Agency and any other
organization or organizations, and agreements between
Member States when subject to approval by the Agency.

Contents: Part I: Chronological list of agreements 1957-1993;
Part II: Major multilateral agreements for which the IAEA is
depositary; Part III: Country Annex; Section listing international
and other organizations.

STI/PUB/954 (278 pp.; 1994)
ISBN 92-0-100994-1
Price: 800 Austrian Schillings

INTERNATIONAL CONVENTIONS ON CIVIL LIABILITY FOR
NUCLEAR DAMAGE — Revised 1976 Edition
Legal Series No. 4

This publication includes three instruments and four multilateral
conventions concluded on civil liability for nuclear damage
occurring during operation of a nuclear installation or nuclear
powered ship or during the transport of nuclear materials.

Published in one volume in English, French, Russian and
Spanish.

STI/PUB/430 (261 pp.; 1976)
ISBN 92-0-076076-7
Price: 380 Austrian Schillings

INSURANCE FOR NUCLEAR INSTALLATIONS
Legal Series No. 6

Reports and documents resulting from a panel of experts con-
vened in Vienna, 24-28 November 1969.

STI/PUB/274 (180 pp., 1 figure; 1970)
ISBN 92-0-076070-8
Price: 190 Austrian Schillings

THE LAW AND PRACTICES OF THE
INTERNATIONAL ATOMIC ENERGY AGENCY
Legal Series No. 7

A study of the Agency's written law and its practices based on
official documents and the author's direct personal experience
as a staff member of many years.

STI/PUB/250 (1180 pp.; 1970)
ISBN 92-0-176070-1
Price: 1150 Austrian Schillings

THE LAW AND PRACTICES OF THE
INTERNATIONAL ATOMIC ENERGY AGENCY 1970-1980
Supplement 1 to the 1970 Edition of Legal Series No. 7
Legal Series No. 7-S1

The first publication covering this subject was published in 1970
(Legal Series No. 7 — the basic book), written by Paul C. Szasz,
who, together with Reinhard H. Rainer, is also co- author of the
present book. As the Agency's work has expanded, the empha-
sis of its programme components shifted and administrative
practices changed, an update of the study became necessary to
ensure its continued value as a comprehensive reference tool
and documentation of the main legal and administrative devel-
opments. This updated edition retains the original structure of
the basic book as far as possible to allow consultation of both
books seriatim.

Contents: Part B. Structure; Part C. Relationships; Part D.
Activities; Part E. Administration; Part F. Legal matters; Part G.
Procedures; Annex.

STI/PUB/942 (741 pp., 7 figures; 1993)
ISBN 92-0-103693-0
Price: 2000 Austrian Schillings

EXPERIENCE AND TRENDS IN NUCLEAR LAW
Legal Series No. 8

A selection of papers presented at the Seminar on the
Development of Nuclear Law, Bangkok, 6-11 April 1970, and
the Interregional Training Course on the Legal Aspects of
Nuclear Energy, Athens, 7-18 December 1970.

STI/PUB/333 (169 pp.; 1972)
ISBN 92-0-176072-8
Price: 190 Austrian Schillings

INTERNATIONAL TREATIES RELATING TO
NUCLEAR CONTROL AND DISARMAMENT
Legal Series No. 9

The publication contains the most important treaties, agreements
and conventions in the field of arms control and disarmament.

STI/PUB/387 (78 pp.; 1975)
ISBN 92-0-176075-2
Price: 120 Austrian Schillings
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LICENSING AND REGULATORY CONTROL OF
NUCLEAR INSTALLATIONS
Legal Series No. 10

A selection of papers presented at a Regional Seminar in
Nuclear Law for Latin American Countries, Rio de Janeiro,
25-29 June 1973, and at the Study Group Meeting on
Regulations and Procedures for Licensing Nuclear Installations,
Athens, 16-20 December 1974.

STI/PUB/421 (313 pp., 10 figures; 1975)
ISBN 92-0-176175-9
Price: 460 Austrian Schillings

INTERNATIONAL ACCEPTANCE OF
IRRADIATED FOOD: LEGAL ASPECTS
Legal Series No. 11

Report of an Advisory Group meeting convened by FAO, WHO
and IAEA in Wageningen, 28 November-1 December 1977, to
consider how national regulations could be harmonized to facil-
itate the international movement of irradiated food and to revise
and update previous recommendations concerning the legal
aspects of food irradiation.

STI/PUB/530 (70 pp.; 1979)
ISBN 92-0-176079-5
Price: 140 Austrian Schillings

CONVENTION ON THE PHYSICAL
PROTECTION OF NUCLEAR MATERIAL
Legal Series No. 12

This publication brings together the official records of the nego-
tiation of the Convention, which is the first multilateral agreement
in the area of physical protection of nuclear material.

Contents: Preliminary documentation and opening statement;
Rapporteur's reports; Reports of working groups and drafting
committee; Comments; Proposed amendments and statements;
Final act and final text; Appendix.

STI/PUB/615 (405 pp.; 1982)
ISBN 92-0-176082-5
Price: 820 Austrian Schillings

REGLEMENTATION DES ACTIVITES NUCLEAIRES
Collection jurldlque n°13

Communications presentees au Seminaire interregional sur le
droit nucleaire et la reglementation en matiere de surete
nucleaire tenu a Rabat (Maroc) en 1983. Le Seminaire visait a
donner aux pays francophones d'Afrique un apercu global de la
reglementation nucleaire et de son evolution dans le contexte
des normes, recommandations et conventions internationales

s'y rapportant. Les 14 communications presentees par des fonc-
tionnaires du Secretariat de I'AIEA et des experts venant de dif-
ferents Etats Membres et organisations internationales
s'adressent a tous ceux qu'interesse le developpement du droit
nucleaire et les questions d'ordre reglementaire liees a la mise
en oeuvre d'un programme national dans le domaine de I'en-
ergie atomique. Les annexes contiennent les textes de deux
conventions dont I'AIEA est le depositaire, le texte du Traite sur
la non-proliferation des armes nucleates ainsi que des docu-
ments concernant le systeme des garanties de I'AIEA et cer-
taines normes et recommandations etablies par I'Agence.

Entierement en francais.

STI/PUB/703 (333 pages; 1986)
ISBN 92-0-276086-1
Prix: 820 schillings autrichiens

CONVENTION ON EARLY NOTIFICATION OF A
NUCLEAR ACCIDENT AND CONVENTION ON
ASSISTANCE IN THE CASE OF A NUCLEAR
ACCIDENT OR RADIOLOGICAL EMERGENCY
Legal Series No. 14

This publication contains the texts of the conventions as adopt-
ed and background material relating to the process of their
negotiation and conclusion.

Contents: Convention on Early Notification of a Nuclear
Accident; Convention on Assistance in the Case of a Nuclear
Accident or Radiological Emergency.

STI/PUB/765(126pp.;1987)
E ISBN 92-0-176087-6
F ISBN 92-0-276088-8
R ISBN 92-0-476090-7
S ISBN 92-0-376089-X
Price: 340 Austrian Schillings

BILATERAL, REGIONAL AND MULTILATERAL
AGREEMENTS RELATING TO CO-OPERATION IN
THE FIELD OF NUCLEAR SAFETY
Legal Series No. 15

This publication contains the texts of bilateral, regional and mul-
tilateral co-operation agreements in the field of nuclear safety to
which Member States of the IAEA are a party and which have
been submitted to the Agency by its Member States for inclusion
in the present volume.

Contents: Part I contains the bilateral agreements in the lan-
guage version(s) provided by Member States, given in alpha-
betical order by name of the Member State party to the agree-
ment. Titles of agreements provided in a language other than
English have been translated into English, but these English ver-
sions have no official status. The Index of Bilateral Agreements

180



lists all titles under each Member State party to any agreement.
Part II consists of regional agreements, while Part III pertains to
multilateral agreements relating to co-operation in the field of
nuclear safety.

STI/PUB/850 (543 pp.; 1990)
ISBN 92-0-076090-2
Price: 720 Austrian Schillings

CONVENTION ON NUCLEAR SAFETY
Legal Series No. 16

This publication contains the text of the Convention on Nuclear
Safety, material relating to the process of its negotiation and
adoption at the Diplomatic Conference held in Vienna, 14-17
June 1994, and the Final Act including an Annex entitled "Some
clarification with respect to procedural and financial arrange-
ments, national reports and the conduct of review meetings,
envisaged in the Convention on Nuclear Safety".

Contents: Convention on Nuclear Safety; Decision adopted on
21 February 1994 by the Board of Governors of the IAEA
(GOV/2706); Resolution adopted by the General Conference at
its Thirty-Seventh regular session (GC(XXXVII)RES/615);
Diplomatic Conference convened to adopt the Convention on
Nuclear Safety; Final Act; Annex.

French, Russian and Spanish editions in preparation.

STI/PUB/962 (110 pp.; 1994)
E ISBN 92-0-102294-8
Price: 400 Austrian Schillings

LEGAL MATTERS

DEFINITION AND RECOMMENDATIONS FOR THE
CONVENTION ON THE PREVENTION OF
MARINE POLLUTION BY DUMPING OF WASTES AND
OTHER MATTER, 1972-1986 Edition: A Safety Guide
Safety Series No. 78

Under the terms of the Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter, the IAEA is
the organization with the responsibility for defining high level
radioactive wastes or other high level radioactive matter which is
unsuitable for dumping at sea. The IAEA established a provi-
sional Definition and Recommendations in 1972 and a revised
version in 1978. The present Safety Series document contains
the second revised Definition and Recommendations, which
were established in 1985.

Contents: Scope; 1. Introduction to the Definition and
Recommendations; 2. Definition of high level radioactive waste
or other high level radioactive matter unsuitable for dumping at
sea; 3. Recommendations required by Annex II of the
Convention pertaining to the dumping of radioactive wastes;
Annex I. Derivation of the quantitative definition of wastes unsuit-
able for dumping at sea; Annex II. Comparison with previous
Definition and Recommendations; Annex III. Summary of meet-
ings and documentation.

STI/PUB/733 (73 pp.; 1986)
E ISBN 92-0-123586-0
F ISBN 92-0-223987-8
R ISBN 92-0-424388-0
S ISBN 92-0-323887-5
Price: 260 Austrian Schillings

IMEXT PAGE(S)
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INTERNATIONAL NUCLEAR
INFORMATION SYSTEM

INIS ATOMINDEX

A computer produced bibliography issued twice a month in print
and on COM microfiche. This publication contains the full file of
IMS references published since the system's beginning.

Each issue of INIS Atomindex contains bibliographic descrip-
tions, descriptors and, usually, abstracts for all items recorded in
the system, namely books, research reports, patents, journal
articles, conference papers, etc. About 90 000 references per
year are grouped by subject categories. Each issue includes a
personal author index, a corporate entry index, a report, stan-
dard and patent number index, a subject index, and two confer-
ence indexes by date and place. The references are in English
with the titles also given in the original language — transliterated
where necessary. The abstracts are printed in English and may,
in addition, appear In French, Russian or Spanish, the other offi-
cial languages of the IAEA. Twenty-four issues are published per
year, cumulative indexes are published semiannually and annu-
ally. The first issue of each year includes a list of the journals reg-
ularly scanned for in-scope articles.

STI/PUB/245 (approx. 24 000 pp., 21 x 30 cm)
ISSN 0004-7139

Subscription rates (1996):
(a) Yearly subscription of 24 issues and the half-year index

on microfiche:
6920 Austrian Schillings
+ airmail charges from Vienna: 3500 Austrian Schillings
Cumulative Indexes will be sent by surface mail.

(b) Yearly subscription of 24 issues only:
5700 Austrian Schillings
+ airmail charges from Vienna: 3500 Austrian Schillings

(c) Annual Cumulative Index in print:
1640 Austrian Schillings

(d) Price per single issue of Nos 1-24:
290 Austrian Schillings

In addition, the INIS ATOMINDEX 1996 products are available
on COM microfiche (to be ordered from the INIS
Clearinghouse):

Yearly index 1995:
440 Austrian Schillings

4 years cumulative index (1992-1995):
1470 Austrian Schillings

All COM products are supplied at the 42 ratio only and are deliv-
ered by airmail to overseas destinations without extra charge.

INIS REFERENCE SERIES

The INIS Reference Series defines the rules, standards, for-
mats, codes and authority lists on which the International
Nuclear Information System is based. Over the years most man-
uals have been revised or merged, and further revisions will be
issued in the future. The series consists of 12 current manuals,
all of which are available in print and on microfiche and are
described below.

INIS: GUIDE TO BIBLIOGRAPHIC DESCRIPTION
INIS Reference Series No. 1

This manual (formerly published under the title 'Descriptive
Cataloguing Rules') contains the rules, standards and formats
for bibliographic descriptions adopted by centres preparing input
to INIS. The rules are presented in a simplified style and sever-
al examples are provided to clarify the texts. Various appendices
are included, among them: the INIS character set; the INIS rules
for entering romanized Chinese personal names; a list of
corporate abbreviations; and a list of state and province codes
for several countries. Also included in this current revision is the
information contained in INIS: Terminology and Codes for
Countries and International Organizations (IAEA-INIS-5) and
INIS: Transliteration Rules for Selected Non-Roman Characters
(IAEA-INIS-10). This manual is intended to be used in conjunc-
tion with a companion volume entitled INIS: Descriptive
Cataloguing Samples (IAEA-INIS-2).

IAEA-INIS-1 (Rev. 8) (198 pp., 21 x 30 cm; 1992)
ISBN 92-0-104892-0
Price: 520 Austrian Schillings

INIS: SAMPLES FOR
BIBLIOGRAPHIC DESCRIPTION
INIS Reference Series No. 2

*NEW

This manual contains samples prepared in accordance with
IAEA-INIS-8 (Rev. 8): Guide to Bibliographic Description. The
samples contain all the parts required for submitting records to
INIS, i.e. the bibliographic and indexing parts as well as the
abstract.

IAEA-INIS-2 (Rev. 6) (55 pp., 21 x 30 cm; 1995)
ISBN 92-0-100795-7
Price: 120 Austrian Schillings

INIS: SUBJECT CATEGORIES AND SCOPE DESCRIPTIONS
INIS Reference Series No. 3

This manual serves two purposes: it defines the subject scope
of INIS as well as its subject classification scheme. The INIS
subject scope covers all aspects of the peaceful uses of nuclear
science and technology. From 1992 the scope was expanded to
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include the economic and environmental aspects of all energy
sources.

IAEA-INIS-3 (Rev. 7) (111 pp., 21 x 30 cm; 1991)
ISBN 92-0-178191-1
Price: 160 Austrian Schillings

INIS: INSTRUCTIONS FOR SUBMITTING ABSTRACTS
INIS Reference Series No. 4

This revision of IAEA-INIS-4 provides up-to-date rules on the for-
mal submission of abstracts to INIS, as well as a guide to the
techniques of abstracting. It is meant not only for writers of
abstracts but also for those who may be guided by the abstract
in selecting input and those whose critical assessment of what
constitutes a useful, acceptable and informative abstract may
give rise to feedback to the document source. Thus the manual
acts as a guide to progressive improvement in the quality of
accompanying abstracts.

IAEA-INIS-4 (Rev. 2) (28 pp., 21 x 30 cm; 1988)
ISBN 92-0-178488-0
Price: 30 Austrian Schillings

INIS: AUTHORITY LIST FOR CORPORATE
ENTRIES AND REPORT NUMBER PREFIXES
INIS Reference Series No. 6

*NEW

This manual contains the standardized names of 32 403 organi-
zations reported to INIS as corporate authors, issuing bodies or
funding organizations together with a unique seven-digit code
and country code. Part I lists the corporate entries in alphabeti-
cal order under the countries in which they are located, except
for international organizations that are INIS participants; these
appear in this part as separate entries by their names. Part II
contains an alphabetical list of all corporate entries, followed by
all report number prefixes linked to them. Part III lists all the
report number prefixes used in connection with the corporate
entry names.

IAEA-INIS-6 (Rev. 26) (607 pp., 21 x 30 cm; 1995)
ISBN 92-0-101595-X
Price: 880 Austrian Schillings

INIS: SPECIFICATIONS FOR MACHINE READABLE
DATA EXCHANGE
INIS Reference Series No. 7

This manual combines the former IAEA-INIS-7 (Rev. 2) INIS:
Character Set Representation and Coding Rules with the obso-
lete IAEA-INIS-8 (Rev. 1) INIS: Paper Tape Specifications and
Record Format and the obsolete IAEA-INIS-9 (Rev. 3) INIS:
Magnetic Tape Specifications and Record Format. It contains the
revised INIS character set and representations of it, together
with encoding rules for the exchange format and, specifically for
input, the worksheet format on magnetic tape and diskette. It is

divided into three parts: Part I: Character set and encoding rules;
Part II: Worksheet format on magnetic tape and diskette; Part III:
Magnetic tape exchange format and specifications (correspond-
ing to ISO Standard 2709). The INIS 8-bit code is an extension,
of the ISO Standard 646 physical character set for information
interchange. The document also contains instructions on how to
encode symbols occurring in scientific and technical texts.

IAEA-INIS-7 (Rev. 3) (47 pp., 21 x 30 cm; 1988)
ISBN 92-0-178588-0
Price: 60 Austrian Schillings

INIS: AUTHORITY LIST FOR JOURNAL TITLES *NEW
INIS Reference Series No. 11

The twenty-second revision of this manual contains the names
of 11 696 journal titles covered by INIS. In Part I of the publica-
tion, journal titles are grouped by country or international orga-
nization responsible for the processing of that journal for INIS.
Within that group they are ordered alphabetically by full journal
title. In Part II the journals are arranged in alphabetical order by
full journal title, followed by ISSN and/or CODEN if available,
and country in parentheses. Journals marked with an asterisk
are regularly scanned for INIS.

IAEA-INIS-11 (Rev. 22) (337 pp., 21 x 30 cm; 1995)
ISBN 92-0-102595-5
Price: 520 Austrian Schillings

INIS: MANUAL FOR INDEXING
INIS Reference Series No. 12

This manual gives the rules to be followed when preparing the
subject description of the literature reported to INIS. It must be
used in conjunction with the INIS Thesaurus (IAEA-INIS-13) and
gives detailed instructions on how to select index terms (descrip-
tors), and the headings for the subject index used in INIS
Atomindex.

IAEA-INIS-12 (Rev. 2) (108 pp., 21 x 30 cm; 1974)
ISBN 92-0-178074-5
Price: 30 Austrian Schillings

INIS: THESAURUS
INIS Reference Series No. 13

*NEW

The Thesaurus gives the controlled vocabulary to be used by
INIS members to index the literature they report to INIS. This
authority ensures consistent subject indexing. Revision 34 con-
tains 19 701 accepted terms (descriptors) and 6184 forbidden
terms (non-descriptors). The terms are listed alphabetically, and
with each alphabetic entry a 'word block' containing all the terms
associated with that particular entry is displayed. A revision of
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the Thesaurus is issued once a year; cumulative updates are
normally issued monthly.

IAEA-INIS-13 (Rev. 34) (976 pp., 21 x 30 cm; 1995)
ISBN 92-0-105294-4
Price: 1400 Austrian Schillings

THESAURUS del Sistema Internacional de
Documentacidn Nuclear INIS
(Versl6n espanola)
INIS Reference Series No. 13/S

The Thesaurus gives the Spanish translation of the controlled
vocabulary to be used by INIS members to index the literature
they report to INIS. This authority ensures consistent subject
indexing. Revision 32 of the Spanish version contains 19 422
accepted terms (descriptors) and 6065 forbidden terms (non-
descriptors). The terms are listed alphabetically in Spanish, fol-
lowed by the English equivalent, and with each alphabetic entry
a 'word block' containing all the terms associated with that par-
ticular entry is displayed.

IAEA-INIS-13/S (Rev. 32) (1032 pp., 21 x 30 cm; 1994)
ISBN 92-0-300194-8
Price: 1400 Austrian Schillings

INIS: MANUAL FOR ONLINE RETRIEVAL
INIS Reference Series No. 17

This manual describes the INIS/STAIRS database installed on
the IAEA mainframe computer and the IAEA/STAIRS retrieval
language. It is addressed to users of the INIS Online Services
of the IAEA. The retrieval system used at the IAEA for its biblio-
graphic data bases is IBM/STAIRS (Storage And Information
Retrieval System). STAIRS is a multipurpose software package
which enables the user to interactively search and retrieve
bibliographic data: both on-line and batch retrieval are possible
from the INIS database.

IAEA-INIS-17 (Rev. 2) (147 pp., 21 x 30 cm; 1984)
ISBN 92-0-178184-9
Price: 170 Austrian Schillings

INIS: MULTILINGUAL DICTIONARY *NEW
Part I: ENGLISH — FRENCH — GERMAN —
RUSSIAN — SPANISH
INIS Reference Series No. 20

INIS: DICTIONNAIRE MULTILINGUE
PARTIE II: FRANCAIS — ANGLAIS — ALLEMAND —
RUSSE — ESPAGNOL

INIS: MEHRSPRACHIGES WORTERBUCH
TEIL III: OEUTSCH — ENGLISCH — FRANZOSISCH —
RUSSISCH — SPANISCH

INIS: MHOrOH3blHHblM CJlOBAPb
HACTb IV: PyCCKMM - AHrJlMMCKKM -

INIS: DICCIONARIO MULTILINGUE
PARTE V: ESPANOL — INGLES — ALEMAN —
FRANCES — RUSO

This publication, issued in five parts, contains the terminology of
the INIS Thesaurus (IAEA-INIS-13) translated from English into
French, German, Russian and Spanish. Each of the five parts is
sorted alphabetically by the first-named language. The multilin-
gual dictionary is intended as a tool to assist INIS users whose
mother tongue is not English. It may also be useful to others in
the nuclear field such as translators, interpreters and authors
who are confronted with specialized terminology in any of the
five languages named.

IAEA-INIS-20 (Rev. 1) (E, F, G, R or S)

Part I (585 pp., 21 x 30 cm; 1995)
E ISBN 92-O-101995-5

Part II (582 pp., 21 x 30 cm; 1995)
F ISBN 92-0-202695-5

Part III (553 pp., 21 x 30 cm; 1995)
G ISBN 92-0-702795-X

Part IV (561 pp., 21 x 30 cm; 1995)
R ISBN 92-0-402895-0

Part V (578 pp., 21 x 30 cm; 1995)
S ISBN 92-0-302995-8

Price per Part: 880 Austrian Schillings

INIS: GUIDELINES FOR STANDARDIZED ENTRY OF
CORPORATE BODIES
INIS Reference Series No. 21

In the literature reported to INIS, corporate bodies are often
cited in several different ways. This makes their identification and
retrieval difficult or incomplete. This manual provides guidelines
for entering the names of corporate bodies in a standardized
form. It includes a definition of the corporate body and how to
identify, select and enter its name. IAEA-INIS-21 is a companion
manual to IAEA-INIS-6, INIS: Authority List for Corporate Entries
and Report Number Prefixes.

IAEA-INIS-21 (58 pp., 21 x 30 cm; 1989)
ISBN 92-0-178189-X
Price: 80 Austrian Schillings

INIS: DATABASE MANUAL
INIS Reference Series No. 22

This manual provides information for users of INIS output data
on magnetic media. It gives a description of each data element
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including information on contents, structure and usage, and a
historical overview of additions, deletions and changes of data
elements and their contents that have taken place over the years.

IAEA-INIS-22 (39 pp., 21 x 30 cm; 1990)
ISBN 92-0-178190-3
Price: 60 Austrian Schillings

INIS: FIBRE USER'S MANUAL
INIS Reference Series No. 23

*NEW

This manual provides information and guidance on how to use
the FIBRE (Friendly Inputting of Bibliographic Records) software
at INIS input centres to prepare and submit records to be includ-
ed in the INIS database. The manual also provides information
on how to install the software.

IAEA-INIS-23 (103 pp., 21 x 30 cm; 1995)
ISBN 92-0-100295-5
Price: 200 Austrian Schillings
INIS INPUT TRAINING KIT

The INIS Input Training Kit is a self-contained, step-by-step
guide to input preparation for INIS, with working examples. It is
equally useful for instructors and for self-instruction. It consists
of five parts, as follows: Part I: Kit utilization module (KUM),
Subject analysis module (SAM); Part II: SAM: Documents for
indexing and abstracting; Part III: Worksheet pads; Part IV:
Descriptive cataloguing module (DCM); Part V: Two audio cas-
settes treating subject analysis and descriptive cataloguing.

STI/PUB/653 (844 pp., 21 x 30 cm; 1983)
ISBN 92-0-179083-X
Price: 1010 Austrian Schillings
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AGROCHEMICAL RESIDUE-BIOTA INTERACTIONS
IN SOIL AND AQUATIC ECOSYSTEMS
Panel Proceedings Series

Proceedings of a co-ordinated research programme meeting in
Vienna, 28 August to 2 September 1978. Isotopic tracer tech-
niques provide a most important tool for studying biota interac-
tions in soil and aquatic ecosystems and for assessing the sig-
nificance to the residue. Concepts and new approaches to stud-
ies on eutrophication and ecotoxicology are dealt with. Labelled
substrate techniques provide a very useful tool for studying the
effects of residues on biological processes vital to soils and
fisheries.

Contents: General; Water ecosystems; Soil ecosystems; Solid
and water and paddy field ecosystems; Report.

STI/PUB/548 (305 pp., 77 figures; 1980)
ISBN 92-0-111280-7
Price: 580 Austrian Schillings

AGROCHEMICALS: FATE IN
FOOD AND THE ENVIRONMENT
Proceedings Series

Proceedings of a symposium organized by the IAEA in co-oper-
ation with the Comitato Nazionale per la Ricerca e per lo
Sviluppo dell'Energia Nucleare e delle Energie Alternative
(ENEA) in Rome, Italy, 7-11 June 1982. The publication pro-
vides a review of advances made in the development and appli-
cation of nuclear techniques in studying the fate of pesticide
chemicals in plants, food and farm animals, and in terrestrial and
aquatic ecosystems.

Contents: Pesticides: Benefits and costs; Pesticides in the agri-
cultural environment; Pesticides in aquatic ecosystems;
Pesticides in soil; Pesticide metabolism in plants; Pesticides in
food; Fertilizers and pesticides; Panel discussion on research
needs for effective and safe pesticides; Panel discussion on
research needs for effective and safe pesticides in developing
countries (summary report); Highlights of the symposium
(review); Consultants meeting on Persistent Pesticides and
Herbicides in the Tropics Using Isotope Techniques (summary
report); Third FAO/IAEA Research Co-ordination Meeting on
Agricultural Chemical Residue-Biota Interactions in Soil and
Aquatic Ecosystems (summary report).

STI/PUB/623 (363 pp., 59 figures; 1982)
ISBN 92-0-010382-0
Price: 720 Austrian Schillings

APPLICATIONS OF ISOTOPES AND RADIATION IN
CONSERVATION OF THE ENVIRONMENT
Proceedings Series

Proceedings of a symposium held in Karlsruhe, 9-13 March
1992. The objective was to review present knowledge of the
applications of radiation, radioisotopes and nuclear methods of
analysis in the monitoring and control of environmental pollution
and in reducing emissions of environmentally toxic substances.
Isotopes and radiation have many characteristics which uniquely
contribute to the better understanding of environmental process-
es, as well as directly protect the environment from the impact of
toxic substances. These kinds of applications form the focus of
this volume.

Contents: Overviews of some main areas of application of
nuclear techniques; Flue gas purification; Radiation processing
of liquid and solid wastes; Industrial applications; Radiotracer
studies; Major analytical techniques and new approaches in
environmental monitoring and research; Nuclear analytical tech-
niques and their applications: 1. Atmospheric studies; 2. Studies
of solid wastes, sediments and soils; 3. Hydrochemical and mis-
cellaneous studies; Panel: Current problems and future trends in
the use of isotopes and radiation for conservation of the
environment.

STI/PUB/904 (699 pp., 221 figures; 1992)
ISBN 92-0-000492-X
Price: 1900 Austrian Schillings

ASSESSING THE IMPACT OF DEEP SEA
DISPOSAL OF LOW LEVEL RADIOACTIVE
WASTE ON LIVING MARINE RESOURCES
Technical Reports Series No. 288

In revising the Definition of high level radioactive waste unsuit-
able for dumping at sea, calculations of water concentrations in
and near a dump site have been made and used to estimate
doses to 'typical' marine species living at or near the sea floor at
a depth of 4000 m. These calculations show that there are
radionuclides that can give rise to significant closes to these typ-
ical species and that future revisions of the Definitions and
Recommendations under the Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matters will
have to consider impacts on the marine ecosystem in setting lim-
its for dumping.

Contents: 1. Introduction; 2. Nature of the deep sea ecosystem;
3. Naturally occurring and fallout radionuclides in the marine
environment; 4. Effects of radiation on aquatic organisms;
5. Methods of dosimetry for aquatic organisms and an estimate
of the background dose rate in the deep sea; 6. Derivation of
dose rates to organisms based on the IAEA Definition of high
level radioactive waste unsuitable for dumping at sea; 7. Dose
rates arising from actual sea dumping operations; 8. Summary
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and conclusions; Appendix: Equations and parameters used for
calculations and results.

STI/DOC/10/288 (127 pp., 10 figures; 1988)
ISBN 92-0-125488-1
Price: 370 Austrian Schillings

Annex IV. Recommended operational procedures for sea dump-
ing of radioactive waste; Appendix. Criteria for the suitability of
ships; Glossary.

STI/PUB/609 (128 pp.; 1983)
ISBN 92-0-123883-5
Price: 380 Austrian Schillings

ATMOSPHERIC DISPERSION IN NUCLEAR
POWER PLANT SITING: A Safety Guide
Safety Series No. 50-SG-S3

The guide addresses the meteorological investigations needed
at different stages in a site survey, in site evaluation and in
assessing off-site consequences of operational states and
accident conditions. It covers meteorological phenomena and
mechanisms involved in the dispersion of radioactive effluents,
calculation methods for concentration and deposition, input data
needed for calculations, meteorological instrumentation require-
ments, data analysis system requirements and other related
topics.

Contents: 1. Introduction; On-site and off-site meteorological
investigation programme; Atmospheric dispersion models;
Average short-term concentration estimates; Meteorological
aspects of emergency planning at nuclear power plants;
Annexes I-VIII.

STI/PUB/549 (107 pp., 16 figures; 1980)
E ISBN 92-0-623180-4
C ISBN 92-0-523886-4
F ISBN 92-0-223581-3
R ISBN 92-0-423082-7
S ISBN 92-0-323382-2
Price: 250 Austrian Schillings

CONTROL OF RADIOACTIVE WASTE DISPOSAL
INTO THE MARINE ENVIRONMENT
Safety Series No. 61

This report provides information on the background, technical
procedures and control of the marine disposal of radioactive
wastes and on relevant international law and international
recommendations.

Contents: Introduction; The source and nature of radioactive
wastes; The marine environment; Radiation protection principles
and marine disposal; Role of international agreements and
agencies related to ocean disposal of radioactive wastes;
Control and surveillance of waste disposal operations; Summary
and conclusions; References; Bibliography; Annex I. Annexes to
the London Dumping Convention; Annex II. IAEA definition of
high-level radioactive waste under the London Dumping
Convention; Annex III. Summary of IAEA-TECDOC-244 (1981);

CONVENTION ON EARLY NOTIFICATION OF A
NUCLEAR ACCIDENT AND CONVENTION ON
ASSISTANCE IN THE CASE OF A NUCLEAR
ACCIDENT OR RADIOLOGICAL EMERGENCY
Legal Series No. 14

This publication contains the texts of the conventions as adopt-
ed and background material relating to the process of their
negotiation and conclusion.

Contents: Convention on Early Notification of a Nuclear
Accident; Convention on Assistance in the Case of a Nuclear
Accident or Radiological Emergency.

Separately available in English, French, Russian and Spanish.

STI/PUB/765 (126 pp.; 1987)
E ISBN 92-0-176087-6
F ISBN 92-0-276088-8
R ISBN 92-0-476090-7
S ISBN 92-0-376089-X
Price: 340 Austrian Schillings

DEFINITION AND RECOMMENDATIONS FOR THE
CONVENTION ON THE PREVENTION OF MARINE
POLLUTION BY DUMPING OF WASTES AND
OTHER MATTER, 1972-1986 Edition: A Safety Guide
Safety Series No. 78

Under the terms of the Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter, the IAEA is
the organization with the responsibility for defining high level
radioactive wastes or other high level radioactive matter which is
unsuitable for dumping at sea. The IAEA established a provi-
sional Definition and Recommendations in 1972 and a revised
version in 1978. The present Safety Series document contains
the second revised Definition and Recommendations, which
were established in 1985.

Contents: Scope; 1. Introduction to the Definition and
Recommendations; 2. Definition of high level radioactive waste
or other high level radioactive matter unsuitable for dumping at
sea; 3. Recommendations required by Annex II of the
Convention pertaining to the dumping of radioactive wastes;
Annex I. Derivation of the quantitative definition of wastes unsuit-
able for dumping at sea; Annex II. Comparison with previous
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Definition and Recommendations; Annex III. Summary of
meetings and documentation.

STI/PUB/733 (73 pp., 1986)
E ISBN 92-0-123586-0
F ISBN 92-0-223987-8
R ISBN 92-0-424388-0
S ISBN 92-0-323887-5
Price: 260 Austrian Schillings

EFFECTS OF IONIZING RADIATION ON PLANTS AND
ANIMALS AT LEVELS IMPLIED BY
CURRENT RADIATION PROTECTION STANDARDS
Technical Reports Series No. 332

Releases of waste gases and liquids into the environment from
facilities using radioactive materials are controlled so that peo-
ple living in the vicinity are adequately protected from exposure
to ionizing radiations. It is implicitly assumed that protecting
humans will also protect the environment in which they live.
Although this assumption has never been formally defended,
neither has it been seriously challenged. This report examines
the validity of the assumption for the case of radioactive releas-
es to the terrestrial and freshwater environments and also for
solid waste disposal underground.

Contents: 1. Introduction; 2. Summary of the available informa-
tion on the effects of ionizing radiation on populations;
3. Estimated dose to plants and animals under current radiation
protection standards; 4. Summary and conclusions; References.

STI/DOC/10/332 (74 pp., 2 figures; 1992)
ISBN 92-0-100992-5
Price: 280 Austrian Schillings

ELECTRICITY AND THE ENVIRONMENT
Proceedings Series

Proceedings of a Senior Expert symposium jointly organized by
the Commission of the European Communities, the Council for
Mutual Economic Assistance, the Economic Commission for
Europe, the International Atomic Energy Agency, the
International Energy Agency, the International Institute for
Applied Systems Analysis, the Nuclear Energy Agency of the
OECD, the United Nations Environment Programme, the World
Bank, the World Health Organization, and the World
Meteorological Organization, in co-operation with the
Government of Finland, and held in Helsinki, Finland, 13-17
May 1991. The objective of the symposium was to provide a
comprehensive assessment of the environmental and health
factors as well as the economic factors involved in supplying
electricity services, and to suggest a framework within which
these issues should be taken into account in making future
plans and decisions on electricity production and use. The
potential role of different ways of meeting electricity service
requirements was also analysed, taking into consideration both

demand side and supply options in the light of their comparative
economic, environmental and health related impacts.

Contents: Opening session; Energy and electricity supply and
demand: Implications for the global environment; Energy
sources and technologies for electricity generation; Comparative
environmental and health effects of different energy systems for
electricity generation; Incorporation of environmental and health
impacts into policy, planning and decision making for the elec-
tricity sector; Luncheon sessions; Policy aspects of electricity
and the environment; Key issues and findings and round table
on challenges for international co-operation.

STI/PUB/877 (501 pp., 65 figures; 1991)
ISBN92-O-150091-2
Price: 1300 Austrian Schillings

ENVIRONMENTAL ASSESSMENT METHODOLOGIES FOR
SEA DUMPING OF RADIOACTIVE WASTES
Safety Series No. 65

The purpose of this book is to provide guidance and information
on the nature and content of the environmental assessment
required for permit applications for sea dumping of radioactive
wastes. The environmental assessment, to be submitted by the
national licensing authority to the International Maritime
Organization, must first explain the necessity for sea dumping,
secondly describe the characteristics of the waste and the
dumping, and thirdly assess the impact of the proposed dump-
ing operation. This document primarily deals with the scientific
and technical considerations included in environmental assess-
ment documents.

Contents: Introduction; Selection of methods for the management
of radioactive wastes; Assessment of sea dumping, Content of an
environmental assessment document; Conclusions.

STI/PUB/681 (42 pp., 3 figures; 1984)
ISBN 92-0-623084-0
Price: 160 Austrian Schillings

ENVIRONMENTAL CONTAMINATION
FOLLOWING A MAJOR NUCLEAR ACCIDENT
Proceedings Series

Proceedings of a symposium jointly organized with the Food and
Agriculture Organization of the United Nations, the United
Nations Environment Programme and the World Health
Organization, Vienna, 16-20 October 1989. The extent and
effects of the potential contamination due to a major accident at
a nuclear facility are matters of public concern. Scientific
research on the after-effects of the Chernobyl accident on the
environment and on human health has provided new data per-
taining to large scale contamination. Papers at the symposium
covered a wide range of subjects, including: monitoring of
radioactive contaminants in the environment, levels of radioac-
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tive contamination of farmland, agricultural crops and dairy prod-
ucts in subsequent years, methods for minimizing contamination
of feed and food.

Contents: Vol. V. Part I: Radioactive contamination of the envi-
ronment, (a) General; (b) Air; (c) Soil; (d) Water; Part II:
Monitoring of radioactivity: (a) General; (b) Strategies and poli-
cy; (c) Methods and techniques. Vol. 2: Part III: Radioactive con-
tamination of agricultural land and agricultural produce; Part IV:
Countermeasures to reduce radionuclide contamination of food
chains; Part V: Radiation exposure of populations; Part VI:
Radionuclides and international trade in food; Special Session:
Hot particles; Summary of the Symposium: Important Issues
with Significance for the Future.

STI/PUB/825 (Vol. 1: 497 pp., 144 figures; Vol. 2: 451 pp.,
70 figures; 1990)
1: ISBN 92-0-020090-7
2: ISBN 92-0-020190-3
Price: Vol. 1:1340 Austrian Schillings

Vol. 2:1200 Austrian Schillings

ENVIRONMENTAL EFFECTS OF COOLING SYSTEMS
Technical Reports Series No. 202

This report is the result of five years' collaboration between
seven laboratories from Canada, the Federal Republic of
Germany, India and the United States of America establishing
the research programme on 'Physical and Biological Effects on
the Environment of Cooling Systems and Thermal Discharges
from Nuclear Power Stations'. The report complements IAEA
Technical Reports Series No. 155, Thermal Discharges at
Nuclear Power Stations, which was published in 1974.

Contents: Chapter 1: Introduction; Chapter 2: Physical and chem-
ical considerations; Chapter 3: Biological and ecological consid-
erations; Chapter 4: Special topics; Chapter 5: Perspectives.

STI/DOC/10/202 (196 pp., 35 figures; 1980)
ISBN 92-0-125380-X
Price: 430 Austrian Schillings

ENVIRONMENTAL IMPACT OF
RADIOACTIVE RELEASES
Proceedings Series

*NEW

Proceedings of a symposium, Vienna, 8-12 May 1995. This was
the first major IAEA meeting for more than a decade dealing
specifically with the transfer of radionuclides in the environment.
Its purpose was to review the information that has become avail-
able in recent years, notably as a result of the Chernobyl acci-
dent but also gained from studies of the discharges from civil
and military nuclear facilities in the early nuclear age. This infor-
mation has been used for improving the reliability of environ-
mental model predictions, and the main results of the IAEA/CEC

programme on Validation of Environmental Model Predictions
(VAMP) were presented. In addition, progress in the IAEA pro-
gramme on the International Arctic Seas Assessment Project
(IASAP) was summarized.

Contents: Global impact assessments; New roles for environ-
mental monitoring; Radionuclide releases to the atmosphere;
Radionuclide releases to the aquatic environment;
Radionuclides in the terrestrial environment; Radionuclide trans-
fer in the freshwater environment; Environmental model testing;
Radiological impact assessment; Environmental remediation;
Topical discussions.

STI/PUB/971 (874 pp., 178 figures; 1995)
ISBN 92-0-104495-X
Price: 2480 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA: WORLD SURVEY OF
ISOTOPE CONCENTRATION IN PRECIPITATION is a series of
Technical Reports containing data collected by the IAEA/WMO
Isotopes-in-Precipitation Network of national laboratories set up
by the IAEA in co-operation with WMO in 1953.

ENVIRONMENTAL ISOTOPE DATA No. 1:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1953-1963)
Technical Reports Series No. 96

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Appendix: Tritium laboratory code
numbers.

STI/DOC/10/96 (421 pp.; 1969)
ISBN 92-0-145069-9
Price: 360 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 2:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1964-1965)
Technical Reports Series No. 117

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
Deuterium oxygen-18 laboratory code numbers.

STI/DOC/10/117 (404 pp., 4 figures; 1970)
ISBN 92-0-145070-2
Price: 360 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 3:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1966-1967)
Technical Reports Series No. 129

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
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Deuterium and oxygen-18 laboratory code numbers.

STI/DOC/10/129 (402 pp., 4 figures; 1971)
ISBN 92-0-145271-3
Price: 390 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 4:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1968-1969)
Technical Reports Series No. 147

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
Deuterium and oxygen-18 laboratory code numbers.

STI/DOC/10/147 (434 pp., 2 figures; 1973)
ISBN 92-0-145173-3
Price: 410 Austrian Schillings

Tritium laboratory code numbers; Appendix 2: Deuterium and
oxygen-18 laboratory code numbers.

STI/DOC/10/226 (241 pp., 2 figures; 1983)
ISBN 92-0-145183-0
Price: 620 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 8:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1980-1983)
Technical Reports Series No. 264

Contents: Introduction; Data printouts (late reports, notes);
Numerical station index; Alphabetical station index; Appendix 1:
Code numbers for tritium laboratories; Appendix 2: Code num-
bers for deuterium and oxygen-18 laboratories.

STI/DOC/10/264 (184 pp., 2 figures; 1986)
ISBN 92-0-145186-5
Price: 520 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 5:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1970-1971)
Technical Reports Series No. 165

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Tritium laboratory code numbers;
Deuterium and oxygen-18 laboratory code numbers.

STI/DOC/10/165 (308 pp., 2 figures; 1975)
ISBN 92-0-145075-3
Price: 350 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 9:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1984-1987)
Technical Reports Series No. 311

Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Appendix 1: Tritium laboratory code
numbers; Appendix 2: Deuterium and oxygen-18 laboratory
code numbers.

STI/DOC/10/311 (188 pp., 2 figures; 1990)
ISBN 92-0-145090-7
Price: 580 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 6:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1972-1975)
Technical Reports Series No. 192

Contents: Introduction; Data printouts; Numerical station index;
Tritium laboratory code numbers; Deuterium and oxygen-18 lab-
oratory code numbers.

STI/DOC/10/192 (188 pp., 2 maps; 1979)
ISBN 92-0-145179-2
Price: 330 Austrian Schillings

ENVIRONMENTAL ISOTOPE DATA No. 7:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1976-1979)
Technical Reports Series No. 226

Contents: Introduction; Data printouts (late reports, notes);
Numerical station index; Alphabetical station index; Appendix 1:

ENVIRONMENTAL ISOTOPE DATA No. 10:
WORLD SURVEY OF ISOTOPE CONCENTRATION
IN PRECIPITATION (1988-1991)
Technical Reports Series No. 371

This is the tenth and latest volume In the present series. It is
mainly concerned with the concentration of the environmental
isotopes (tritium, deuterium and oxygen-18) in monthly samples
of precipitation taken by a global network of 169 stations in the
period 1988-1991. Selected meteorological data, such as the
amount of precipitation, mean water vapour pressure and sur-
face air temperature, are also presented. Data before 1988 which
were unavailable at the time of the earlier issues have also been
included in the latter part of this volume as late reports. The great
majority of the data comes from the IAEA/WM0 isotopes-in-
Precipitation Network, which was set up by the IAEA in co-oper-
ation with WMO and seven national laboratories. The collection
of the precipitation samples is carried out by the meteorological
services in 45 countries and territories. Analyses of the network
samples are made in co-operating laboratories, a full list of which
is given at the end of this publication.
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Contents: Introduction; Data printouts; Numerical station index;
Alphabetical station index; Appendix 1: Laboratories which have
co-operated or are co-operating in the IAEA/WMO network;
Tritium laboratories; Stable isotopes laboratories.

STI/DOC/010/371 (214 pp., 2 figures; 1994)
ISBN 92-0-102094-5
Price: 680 Austrian Schillings

ENVIRONMENTAL MIGRATION OF
LONG LIVED RADIONUCLIDES
Proceedings Series

Proceedings of a symposium jointly organized with the
Commission of the European Communities and the OECD
Nuclear Energy Agency and held in Knoxville, Tennessee,
27-31 July 1981. Among the various radionuclides arising from
the nuclear fuel cycle, those that are long lived are of particular
concern from the point of view of long term safety. The sympo-
sium covered all aspects of the characteristics and migration of
these nuclides.

Contents: Physico-chemical behaviour and movement; The con-
cept of distribution coefficients and attendant problems;
Biological uptake and transfer; Ecological studies; Modification
of transport processes; Modelling and dose assessment;
Analog-elements and needs and perspectives; Appendix.

STI/PUB/597 (831 pp., 225 figures; 1982)
ISBN 92-O-O20082-6
Price: 1630 Austrian Schillings

EVALUATING THE RELIABILITY OF
PREDICTIONS MADE USING ENVIRONMENTAL
TRANSFER MODELS: A Safety Practice
Safety Series No. 100

This safety practice publication provides guidance on the avail-
able methods for evaluating the reliability of environmental trans-
fer model predictions. It provides a practical introduction to the
subject, and particular emphasis has been given to worked
examples in the text. It is intended to supplement existing IAEA
publications on environmental assessment methodology.
Although the book addresses the subject of environmental dose
assessment, the methods described are of general application
and are equally useful in other areas where modelling tech-
niques are applied.

Contents: 1. Introduction; 2. General aspects of model reliability
evaluation; 3. Practical approaches to the evaluation of model
reliability; Appendix I: Statistical equations; Appendix II: Latin
hypercube sampling; Appendix III: Examples of parameter
uncertainty analyses; Glossary.

STI/PUB/835 (106 pp., 17 figures; 1989)
ISBN 92-0-124089-9
Price: 340 Austrian Schillings

GENERIC MODELS AND PARAMETERS FOR
ASSESSING THE ENVIRONMENTAL TRANSFER OF
RADIONUCLIDES FROM ROUTINE RELEASES:
EXPOSURES OF CRITICAL GROUPS
Safety Series No. 57

The models presented in this report are simple to apply and are
intended for use at a pre-operational stage of a nuclear installa-
tion to assess local doses from planned discharges. This report
is addressed to national regulatory bodies and technical and
administrative personnel responsible for performing environ-
mental impact analyses, in particular for generic assessments of
doses to most exposed individuals from routine releases of
radioactive effluents to atmospheric and aquatic environments.

Confenfs: Introduction; Procedure for assessing local doses from
effluent releases; Releases to the atmosphere; Releases to the
aquatic environment; Transport of radionuclides through terrestri-
al and aquatic food chains; Procedures to follow when calculated
doses approach relevant dose limits; Conclusions; Summary.

STI/PUB/611 (96 pp., 12 figures; 1982)
ISBN 92-0-123582-8
Price: 260 Austrian Schillings

GUIDELINES FOR AGRICULTURAL
COUNTERMEASURES FOLLOWING AN
ACCIDENTAL RELEASE OF RADIONUCLIDES
Technical Reports Series No. 363

This report is a collation of information and experience gained
from the Chernobyl accident in 1986 concerning the transfer of
radionuclides, especially 137Cs and ^Sr, through food chains to
humans and the ways to effectively reduce them. Accounts of
measures taken in various countries following the Chernobyl
accident, which at the time caused significant radioactive conta-
mination of the environment over widely separated areas, some
relatively remote from the site, are included.

Contents: Part I. Introduction; 1. Introduction; 2. General consid-
erations; 3. Developing a strategy for agricultural countermea-
sures; Part II. Agricultural countermeasures: Scientific basis and
practice; 4. Introduction; 5. Preventive measures to be applied
before and during the arrival of radioactive fallout; 6. Counter-
measures to be applied in the first few weeks after deposition;
7. Countermeasures to be applied in the medium and long term;
8. Losses of radionuclides in food by processing and culinary
preparation; Part III. Organizing for response; 9. Introduction;
10. Emergency preparedness; 11. Response; 12. Public infor-
mation and information for farmers; Part IV. Contamination in
agriculture from past nuclear accidents; 13. Introduction;
14. Nuclear accident requiring countermeasures only in the
short term; 15. Nuclear accident requiring countermeasures in
both the short and long term; Glossary.

STI/DOC/010/363 (115 pp., 1 figure; 1994)
ISBN 92-0-100894-5
Price: 400 Austrian Schillings
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HANDBOOK OF PARAMETER VALUES FOR THE
PREDICTION OF RADIONUCLIDE TRANSFER
INTEMPERATE ENVIRONMENTS
Technical Reports Series No. 364

This handbook has been produced in collaboration with the
International Union of Radioecologists. It should serve as a con-
venient and authoritative reference for radionuclide transfer
parameter values used in biospheric assessment models. It sup-
plements Safety Series No. 57 (1982), "Generic Models and
Parameters for Assessing the Environmental Transfer of Radio-
nuclides from Routine Releases".

Contents: 1. Introduction; 2. Agricultural systems — vegetation;
3. Agricultural systems — milk, meat and eggs; 4. Freshwater
ecosystems — fish; 5. Natural ecosystems; 6. Food processing
transfer parameters.

STI/DOC/010/364 (74 pp., 3 figures; 1994)
ISBN 92-0-101094-X
Price: 280 Austrian Schillings

HYDROLOGICAL DISPERSION OF RADIOACTIVE
MATERIAL IN RELATION TO NUCLEAR POWER
PLANT SITING: A Safety Guide
Safety Series No. 50-SG-S6

This guide deals with the dispersion of normal and accidental
releases of radioactive material from nuclear power plants into
surface water for a full range of releases, including steady state
(routine releases), instantaneous or puff (accidental releases),
and time dependent long term releases (routine or accidental
releases). It describes the Information needed, gives recommen-
dations on measurement programmes and the selection and use
of appropriate mathematical models for evaluating dispersion.

Contents: Introduction; Information needed at the site survey
stage; Information needed at the site evaluation stage; Modelling
of radionuclide dispersion in surface waters; Appendix A: General
discussion of radionuclide dispersion modelling in surface
waters; Appendix B: Models for the initial dilution of radioactive
material; Appendix C: Models for far-field radionuclide dispersion
in rivers; Appendix D: Models for far-field radionuclide dispersion
from open coasts; Appendix E: Models for dispersion of radionu-
clides in estuaries; Appendix F: Models for far-field radionuclide
dispersion in impoundments; Annex I: Measurement of diffusion
coefficients; Annex II: Measurement of equilibrium sediment dis-
tribution coefficients; Annex III: Examples of accuracy and sensi-
tivity of instrumentation; Annex IV: Equations of simple models
for radionuclide dispersion in rivers, open coasts, estuaries and
impoundments; Annex V: Advanced models for radionuclide dis-
persion in rivers; Annex VI: Advanced models for radionuclide
dispersion in the near shore of open coastal areas; Annex VII:
Advanced models for radionuclide dispersion in estuaries;
Annex VIII: Advanced models for radionuclide dispersion in
impoundments; Annex IX: Deposited airborne radioactive
material as a source for dispersion in surface waters.

STI/PUB/539 (116 pp., 14 figures; 1985)
E ISBN 92-0-123285-3
F ISBN 92-0-223889-8
R ISBN 92-0-423587-X
S ISBN 92-0-323187-0
Price: 360 Austrian Schillings

IMPACTS OF RADIONUCLIDE RELEASES
INTO THE MARINE ENVIRONMENT
Proceedings Series

Proceedings of a symposium organized in co-operation with
OECD/NEA and held in Vienna, 6-10 October 1980. This sym-
posium provided a forum for the exchange of information on the
impacts of various types of releases to the marine environment,
especially concerning the methodology to assess these impacts.
Papers presented provide a better understanding of the cycling
behaviour of long lived radionuclides in the oceans, which
should assist national authorities in making a decision on the
disposal of their radioactive wastes into the oceans.

Contents: Source term characterization of radionuclide inputs
from nuclear fuel cycle activities; Physical-chemical forms of
radionuclides added to the marine environment and their inter-
actions with suspended and biotic materials; Physical dispersal
of radionuclides in the marine environment; Biogeochemical
behaviour of radionuclides on suspended sediments and in
marine biota and transfers through various critical pathways;
Control of radioactive waste releases into the marine environ-
ment; Impact assessment of radionuclide additions to the marine
environment and reduction of impacts by site selection, waste
conditioning, container design, etc.

STI/PUB/565 (750 pp., 166 figures; 1981)
ISBN 92-O-O20481-3
Price: 1380 Austrian Schillings

ISOTOPE TECHNIQUES IN THE STUDY OF
PAST AND CURRENT ENVIRONMENTAL CHANGES
IN THE HYDROSPHERE AND THE ATMOSPHERE
Proceedings Series

Proceedings of a symposium held in Vienna, 19-23 April 1993.
Natural isotopes are among the most powerful tools for investi-
gating past and current environmental changes. In particular,
stable isotopes have proved to be very useful proxy indicators of
climate related parameters such as surface air temperature, rel-
ative humidity of the atmosphere and amount of precipitation,
whereas radioactive isotopes are widely used as a dating tooi.
The release of radionuclides during the nuclear bomb tests per-
mitted studies of the dynamics of transport and mixing process-
es in the atmosphere. It also allowed a global tracer experiment
on the hydroiogical and carbon cycles, which substantially con-
tributed to better understanding of these two vital compartments
of the global ecosystem. A wide spectrum of themes was dis-
cussed at the symposium, covering both the 'present' and the
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'past' of the global atmosphere/hydrosphere system. Case stud-
ies as well as methodological aspects of various isotope tech-
niques applied in both areas of research were presented.

Contents: Isotopes in atmospheric studies; Isotopes in the
soil-plants-atmosphere system; Degradation of water
resources; Palaeohydrology and palaeowaters; Isotope indica-
tors of climatic changes; Poster presentations.

STI/PUB/908 (623 pp., 190 figures; 1993)
ISBN 92-0-103293-5
Price: 1740 Austrian Schillings

ISOTOPE TECHNIQUES IN WATER
RESOURCES DEVELOPMENT
Proceedings Series

Proceedings of a symposium organized in co-operation with
UNESCO and held in Vienna, 30 March to 3 April 1987. Nuclear
techniques using isotopes are precise tools for studying water
resources. They can provide solutions to the problem of the ori-
gin, distribution and properties of water in a given region, espe-
cially when they are used in combination with other tools. The
contents of these proceedings illustrate the fact that isotope
hydrology has become mature. It is reported that the develop-
ment of new nuclear techniques is enabling the application of
isotopes other than those used so far in hydrology.

Contents: Thermal water studies; Groundwater dating; Hydrology
of arid and semi-arid areas; Field studies with environmental iso-
topes; Precipitation surface groundwater relationships; Pollution;
Artificial tracers; Sediment transport; Poster presentations.

STI/PUB/757 (815 pp., 356 figures; 1987)
ISBN 92-0-040087-6
Price: 1990 Austrian Schillings

ISOTOPE TECHNIQUES IN WATER
RESOURCES DEVELOPMENT 1991
Proceedings Series

Proceedings of a symposium organized in co-operation with the
United Nations Educational, Scientific and Cultural Organization
and held in Vienna, 11-15 March 1991. The main themes were
the use of isotope techniques in solving practical problems of
water resources assessment and development, particularly with
respect to groundwater protection, and in studying environmen-
tal problems related to water, including the palaeohydrological
and palaeoclimatological aspects. The oral presentations were
largely concerned with the current status and trends in ground-
water dating. The proceedings contain the papers of 37 oral pre-
sentations and the extended synopses of 47 poster presenta-
tions.

Contents: Interface processes between the atmosphere and the
hydrosphere; Surface water and sediments; Groundwater dating:
Problems and new approaches; Groundwater dating: Problems

and new approaches — methodological aspects and models;
Groundwater; Environmental problems and water pollution;
Palaeohydrology and palaeoclimatology; Poster presentations.

STI/PUB/875 (789 pp., 273 figures; 1992)
ISBN 92-0-000192-0
Price: 2100 Austrian Schillings

ISOTOPES OF NOBLE GASES AS
TRACERS IN ENVIRONMENTAL STUDIES
Panel Proceedings Series

Proceedings of a consultants meeting, Vienna, 29 May to 2 June
1989. Application of isotopes of noble gases as tracers in envi-
ronmental studies ranges from studies of transport and mixing
processes in the atmosphere and the ocean, determination of
the age, origin and mode of flow of groundwater bodies, and
investigations of rock-water interactions and palaeoclimatic
research, to their spectacular role, although not yet fully proved,
as early indicators of earthquakes and volcanic eruptions. The
purpose of the meeting was twofold: to review the current status
of techniques using isotopes of noble gases in the general field
of environmental studies, with emphasis placed on investigations
of the atmosphere and the hydros phere, and to provide guide-
lines for further developments and research needed in the field.

STI/PUB/859 (305 pp., 94 figures; 1992)
ISBN 92-0-100592-X
Price: 820 Austrian Schillings

LABORATORY TRAINING MANUAL ON THE USE OF
NUCLEAR AND ASSOCIATED TECHNIQUES IN
PESTICIDE RESIDUES
Technical Reports Series No. 329

The present revised Manual gives a concise yet comprehensive
presentation of the basic principles necessary for the proper use of
nuclear and associated techniques in pesticide residue analysis to
obtain information on the metabolism or fate of pesticide chemicals
in plants, animals, soil, water and non-target organisms.

Contents: Part I. Properties of radionuclides and radiation;
Part II. Radiation detection and measurement of radioactivity;
Part III. Radiation protection; Part IV. Tracer methodology; Part V.
Radiation biology; Part VI. Introduction to practical work; Part VII.
Laboratory exercises; Part VIM. Appendices; Part IX. Glossary.

STI/DOC/10/329 (264 pp., 40 figures; 1991)
ISBN 92-0-115091-1
Price: 780 Austrian Schillings

LABORATORY TRAINING MANUAL ON THE USE OF
NUCLEAR TECHNIQUES IN PESTICIDE RESEARCH
Technical Reports Series No. 225

This Manual is designed to give the scientist involved in pesti-
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cide research the basic terms and principles for understanding
ionizing radiation: detection and measurement, its hazards, and
some of the more common applications. Basic laboratory exer-
cises are included. The applied part of the Manual contains a
series of laboratory exercises which demonstrate the use of
radioisotopes in pesticide research.

Contents: Part I. General introduction to experimental work with
isotopes and radiation; Part II. Radiation biology; Part III. Mental
exercises; Part IV. Introduction to practical work; Part V.
Laboratory exercises; Part VI. Appendices; Part VII. Glossary of
some basic terms and concepts.

STI/DOC/10/225 (291 pp., 42 figures; 1983)
ISBN 92-0-115083-0
Price: 680 Austrian Schillings

NUCLEAR POWER PLANT SITING:
HYDROGEOLOGICAL ASPECTS: A Safety Guide
Safety Series No. 50-SG-S7

This guide deals with the determination of the radionuclide con-
centration in groundwater resulting from postulated releases
from nuclear power plants. The main emphasis is on the behav-
iour of radioactive material in groundwater and on the methods
for assessing the radionuclide movement in various aquifers.
This movement of radionuclides in the ground is essentially con-
trolled by the phenomena of transport (bulk motion of ground
water), hydrodynamic dispersion (spread of contaminate front)
and ion exchange.

Contents: Introduction; Site survey stage; Site evaluation stage;
Modelling of radionuclide dispersion and retention in groundwa-
ter; Groundwater monitoring programme; Appendix A: Modelling
of radionuclide movement in groundwater; Annex I.
Considerations related to groundwater availability; Annex II.
Analytical solutions of the advective transport and hydrodynam-
ic dispersion equations; Annex III. Accuracy and reliability of
measurements in hydrogeology; Annex IV. Examples of methods
and frequencies of measurements within the monitoring pro-
gramme; Special definitions.

STI/PUB/677 (76 pp.; 1984)
E ISBN 92-0-623284-3
F ISBN 92-0-223286-5
R ISBN 92-0-423486-5
S ISBN 92-0-323586-8
Price: 250 Austrian Schillings

NUCLEAR TECHNIQUES IN SOIL-PLANT *NEW
STUDIES FOR SUSTAINABLE AGRICULTURE
AND ENVIRONMENTAL PRESERVATION
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO, Vienna, 17-21 October 1994. The objective of the sympo-
sium was to assess the progress being made in the use of

nuclear and related techniques for studying various aspects of
soil fertility and plant nutrition, environmental problems, the
potential and limitations of existing methods, and the possibili-
ties for further development. Analytical methods and equipment
are discussed, as are isotope dilution techniques, transfers of
fixed N to non-fixing crops, crop water consumption, labelled fer-
tilizer involving fertigation, 13C discrimination, erosion and soil
degradation, and global warming and climate change. The
proceedings should assist scientists, particularly those in devel-
oping countries, to find ways of increasing and sustaining soil
fertility and crop production while preserving the environment.

Contents: Opening session; Recent developments in analytical
methods and equipment; Fertilizer use and management stud-
ies; Biological nitrogen fixation in sustainable cropping systems;
Soil organic matter studies and nutrient cycling; Water use and
management studies; Plant physiological aspects in crop pro-
duction; Environmental pollution and preservation; Soil conser-
vation, soil erosion and desertification; Poster session.

STI/PUB/947 (735 pp., 139 figures; 1995)
ISBN 92-0-100895-3
Price: 2120 Austrian Schillings

PESTICIDES: FOOD AND ENVIRONMENTAL IMPLICATIONS
Proceedings Series

Proceedings of a symposium jointly organized by the IAEA and
FAO in co-operation with the Gesellschaft fur Strahlen- und
Umweltforschung and held in Neuherberg, 24-27 November
1987. An FAO/IAEA/GSF research co-ordination meeting was
held immediately after and in conjunction with the symposium.
Pesticides are an integral part of modern agriculture and also in
most developing countries. Increasing amounts of active ingre-
dients are being consumed, particularly in the intensively
cropped regions of South East Asia. Inherent contamination of
the environment follows if rules and regulations are not strictly
adhered to. The search for safer, less persistent and more spe-
cific pesticides and examination of the fate of applied pesticides
in various regions of the world were the main themes of the sym-
posium. Special emphasis was placed on the use of nuclear
techniques, especially on labelled compounds in research.

Contents: Environmental contamination; Pesticide residues in
general; Residues in crops; Soil ecosystems; Water-soil ecosys-
tems; Alternative methods for pest control.

STI/PUB/764 (331 pp., 61 figures; 1988)
ISBN 92-0-10288-3
Price: 840 Austrian Schillings

PRINCIPLES FOR LIMITING RELEASES OF
RADIOACTIVE EFFLUENTS INTO THE
ENVIRONMENT: A Safety Guide
Safety Series No. 77

This publication is a complete revision of Safety Series No. 45,
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Principles for Establishing Limits for the Release of Radioactive
Materials into the Environment (1978), and its Annex (1982). It
is concerned with the subject of limiting releases of radioactive
effluents during normal, controlled operations of nuclear instal-
lations. It does not deal with releases during accidents where it
is only possible to limit exposures by intervention. In practice, a
choice must be made between releasing radioactive materials
directly from an installation, storing them, treating and disposing
of them by some means, or a combination of these methods.

Contents: Concepts and quantities; Assessment of individual
dose; Assessment of collective dose; Setting release limits;
References; Explanation of terms.

Separately available in English, Chinese, French, Russian and
Spanish.

STI/PUB/728 (32 pp., 3 figures; 1986)
E ISBN 92-0-123486-4
C ISBN 92-0-523690-X
F ISBN 92-0-223587-2
R ISBN 92-0-^23089-4
S ISBN 92-0-323387-3
Price: 150 Austrian Schillings

QUANTIFICATION, NATURE AND BIOAVAILABILITY OF
BOUND "C-PESTICIDE RESIDUES IN
SOIL, PLANTS AND FOOD
Panel Proceedings Series

The publication contains the papers presented at a research co-
ordination meeting held in Gainesville, Florida, 25-̂ 29 March
1985. The joint FAO/IAEA programme was designed to assist
scientists of developing countries to make safe and effective use
of nuclear techniques for studying pesticide interactions with
various components of the agricultural ecosystems. The book
also contains a report on the results of a collaborative study
using a model protocol for the determination of bound residues
in soil and appraisal of the overall programme accomplishments.

Contents: Papers presented by the authors; FAO/IAEA model
protocol for the determination of bound residues in soil; Final
report on the common experiment; Appraisal of the co-ordinated
research programme.

STI/PUB/724 (198 pp., 16 figures; 1986)
ISBN 92-0-111186-X
Price: 500 Austrian Schillings

SEDIMENT Kds AND CONCENTRATION FACTORS FOR
RADIONUCLIDES IN THE MARINE ENVIRONMENT
Technical Reports Series No. 247

In 1983 new models to calculate dumping rate limits of radionu-
clides into the deep sea were adapted. These models required

parameters involving sediment/water interactions. One such
parameter, the sediment/water distribution coefficient (referred
to as Kd in the deep-ocean environment and coastal sediment
concentration factor in coastal environments), had only been
measured for a few nuclides. A new approach for calculation of
these coefficients has been developed, using stable element
geochemical data. In addition, concentration factor data for
marine biological material have been reviewed and updated and
emphasis placed on field derived data. Additional data on coef-
ficients for elements not occurring naturally are also provided.

Contents: Introduction; Sediment/water distribution coefficients;
Concentration factors for biological material.

STI/DOC/10/247 (73 pp.; 1985)
ISBN 92-0-125085-1
Price: 240 Austrian Schillings

STABLE ISOTOPES IN PLANT NUTRITION,
SOIL FERTILITY AND ENVIRONMENTAL STUDIES
Proceedings Series

Proceedings of a symposium jointly organized with the Food and
Agriculture Organization of the United Nations, Vienna, 1-5
October 1990. The objective of the symposium was to evaluate
progress in the use of stable isotopes to examine various
aspects of soil fertility and plant nutrition and some environmen-
tal problems, the potential and limitations of existing methods,
and possibilities for further development. The meeting focused
on the site level rather than the landscape level and, more
specifically, on soil-plant relations, although landscape environ-
mental aspects were also examined. The underlying theme was
an assessment of current and possible future approaches to two
problems of concern: how to increase or sustain productivity
with minimum inputs, and how to limit environmental damage
due to inappropriate land management and to industry.

Contents: New methodologies and approaches in stable isotope
analysis; Measurement of biological nitrogen fixation using 1SN
additions; the 15N natural abundance method for measurement
of biological nitrogen fixation; Review of papers in Sessions 2
and 3; Applications of '5N methods to measurement of biologi-
cal nitrogen fixation; Stable isotopes in soil organic matter stud-
ies; Soil nitrogen transformations and losses; Nutrient uptake
and use by the plant; Stable isotopes in studies of plant metab-
olism; 13C/12C discrimination as a measure of water use effi-
ciency; 13C in studies of plant carbon balance; Stable isotopes in
water transport studies; Sulphur flows and transformations in
ecosystems; Atmospheric change and aerial pollutants.

STI/PUB/845 (670 pp., 137 figures; 1991)
ISBN 92-0-010391-X
Price: 1800 Austrian Schillings
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STATISTICAL TREATMENT OF DATA ON
ENVIRONMENTAL ISOTOPES IN PRECIPITATION
Technical Reports Series No. 331

This publication is an extended and revised version of Technical
Reports Series No. 206, Statistical Treatment of Environmental
Isotope Data in Precipitation, published in 1981. It contains a
statistical evaluation of isotope and meteorological data accu-
mulated during three decades of operation of the global net-
work, Isotopes in Precipitation, jointly operated by the IAEA with
the World Meteorological Organization. Monthly precipitation
samples and meteorological data have been collected by the
meteorological services of more than eighty countries. For each
of the 180 stations selected for statistical treatment, numerical
data and graphs are presented, illustrating the most character-
istic features of the accumulated isotope database.

Contents: Introduction; Statistical data; Data summary;
Numerical station index; Alphabetical station index; Laboratories
whch have co-operated or are co-operating in the IAEA/WMO
network.

STI/DOC/10/331 (781 pp., 597 figures; 1992)
ISBN 92-0-100892-9
Price: 2100 Austrian Schillings

TECHNIQUES FOR IDENTIFYING TRANSURANIC
SPECIATION IN AQUATIC ENVIRONMENTS
Panel Proceedings Series

Proceedings of a technical committee meeting jointly organized
by the IAEA and the Commission of the European Communities
and held in Ispra, Italy, 24-28 March 1980. The report gives rec-
ommendations on methodology useful for carrying out reliable
quantitative methods for the determination of selected radionu-
clides, including the collection, storage and preparation of sam-
ples for chemical and radiochemical analyses.

Contents: Methods of determining transuranic chemical and
radiochemical speciation at environmental levels <10~10 M;
Methods of studying the bioavailability of transuranics in aquat-
ic organisms; Chemical methods of determining metal fractions
and applicability to transuranics on fresh, estuarine and coastal
sediments.

STI/PUB/613 (290 pp., 69 figures; 1981)
ISBN 92-0-021081-3
Price: 540 Austrian Schillings

Radioactive Effluents into the Environment, to the setting of lim-
its for the release of radioactive substances during the normal
operation of the mining and milling of radioactive ores, as well as
general guidance on assessing the resulting individual and
collective doses.

Contents: 1. Introduction; 2. Basic concepts; 3 Sources of radio-
nuclide releases from uranium mining and milling facilities;
4. Methodology for calculating doses to individuals resulting
from releases; 5. Optimization of release control; 6. Guidance for
application; Appendix.

STI/PUB/779 (78 pp., 7 figures; 1989)
ISBN 92-0-123089-3
Price: 260 Austrian Schillings

THE OCEANOGRAPHIC AND RADIOLOGICAL BASIS
FOR THE DEFINITION OF HIGH LEVEL WASTES
UNSUITABLE FOR DUMPING AT SEA
Safety Series No. 66

In 1980 the International Atomic Energy Agency requested the
IMO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP Joint Group of
Experts on the Scientific Aspects of Marine Pollution (GESAMP)
to initiate a study to provide advice on the most suitable oceano-
graphic models which would apply to sea dumping of not only
radioactive but also other hazardous wastes. At the same time
the IAEA undertook to incorporate the latest information in the
field of radiological protection and the latest data on concentra-
tion factors in order to update the radiological basis. The
GESAMP Working Group completed its work and the report of
the Group was accepted at the 13th session of GESAMP in
March 1983. An Advisory Group on the Radiological Basis met in
October 1982. This guide is based on the results of the Advisory
Group meeting, the GESAMP Report, two Consultants meetings
held in 1983 and a Technical Committee meeting held in
December 1983. It details the assumptions underlying model
selection, analytical solutions to the models and the radiological
basis used.

Contents: Introduction; Description of the models used;
Radiological basis; Radionuclides to be included in calculations;
Calculations required; Conclusions; References; Appendix:
Parameters for oceanographic models; Glossary.

STI/PUB/686 (50 pp., 2 figures; 1984)
ISBN 92-0-623384-X
Price: 190 Austrian Schillings

THE APPLICATION OF THE PRINCIPLES FOR
LIMITING RELEASES OF RADIOACTIVE
EFFLUENTS IN THE CASE OF THE MINING
AND MILLING OF RADIOACTIVE ORES
Safety Series No. 90

This publication provides general guidance on the application of
Safety Series No. 77 (1986), Principles for Limiting Releases of

THE RADIOLOGICAL IMPACT OF RADIONUCLIDES
DISPERSED ON A REGIONAL AND GLOBAL SCALE:
METHODS FOR ASSESSMENT AND THEIR APPLICATION
Technical Reports Series No. 250

This report reviews the environmental models currently available
for the assessment of the radiological impact of the radionu-
clides that are of recognized significance on a regional and
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global scale, i.e. tritium, carbon-14, krypton-85 and iodine-129.
The models are used in illustrative calculations to demonstrate
the relative importance of pathways to humans, the relative con-
tributions to dose on a regional and on a global scale, and the
temporal distribution of dose following environmental release.
The report also contains an estimate of the magnitude of the
future exposure of the world's population from releases of
radionuclides that become globally dispersed on the basis of an
assumed future world power programme.

Contents: Introduction; Radiological concepts and quantities;
Models for the assessment of radionuclides released to the atmos-
phere; Assessment models for releases to the aquatic environ-
ment; Future exposure from the global circulation of released
nuclides; Summary and conclusions; References; Appendix A: An
illustrative procedure for the estimation of the regional collective
dose from discharges of radionuclides to the atmosphere.

STI/DOC/10/250 (81 pp., 13 figures; 1985)
ISBN 92-0-125285-4
Price: 260 Austrian Schillings

TRITIUM IN SOME TYPICAL ECOSYSTEMS
Technical Reports Series No. 207

This is the final report presenting the data obtained in a co-ordi-
nated research programme organized by the IAEA. The unique
data produced by eleven collaborating laboratories will allow the
users to predict the behaviour of tritium in the major terrestrial
ecosystems of the world.

Contents: Purpose of the programme; Organization of the pro-
gramme; Execution of the programme, results and discussion;
Predictive models of tritium behaviour; Conclusions and needs:
Annexes; Bibliography and references.

STI/DOC/10/207 (118 pp., 8 figures; 1981)
ISBN 92-0-125181-5
Price: 280 Austrian Schillings
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IAEA YEARBOOK 1995

The seventh edition of the IAEA Yearbook concentrates on
developments in nuclear science and technology. It provides a
record of recent major events such as the Review and
Extension Conference of the Treaty on the Non-Proliferation of
Nuclear Weapons (NPT), which resulted in extension of the
Treaty for an indefinite period and hence of the obligations of the
IAEA in the sphere of safeguards — an area of activity which is
covered in detail in Part E. Part A reports on the new concept of
'partnership in development' which was created to enhance the
transfer of knowledge and expertise in the areas of nuclear sci-
ence and technology for peaceful purposes. Other topics cov-
ered include the use of nuclear techniques for maintaining a
cleaner environment, methods for improving animal production
and the use of research reactors for the production of radioiso-
topes and for education and training purposes. The Yearbook
further reports on the latest status and trends in nuclear power,
the nuclear fuel cycle and radioactive waste management.
Part D, the Nuclear Safety Review, is issued this year in a new
format concentrating on selected topics of special interest. It dis-
cusses the International Convention on Nuclear Safety, which
was ratified in 1994, as well as the recent publication of the new
International Basic Safety Standards for Protection Against
Ionizing Radiation and for the Safety of Radiation Sources.

Contents: Non-proliferation; Part A - Transfer of Nuclear Tech-
nology; Part B - Applications of Nuclear Techniques and
Research; Part C - Nuclear Power, Nuclear Fuel Cycle and
Waste Management; Part D - Nuclear Safety Review; Part E -
IAEA Safeguards; Part F - The IAEA.

Parts C and D are also available separately.

STI/PUB/986 (305 pp., 68 figures, 18 x 24 cm; 1995)
ISBN 92-0-101295-0
Price: 500 Austrian Schillings
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NUCLEAR POWER, NUCLEAR FUEL CYCLE AND
WASTE MANAGEMENT: STATUS AND TRENDS
Part C of the IAEA Yearbook 1995

This part of the IAEA Yearbook 1995 deals with the status and
trends in nuclear power, the nuclear fuel cycle and radioactive
waste management throughout the world, together with a
summary of the IAEA programmes in these areas. Of special
relevance are the sections on recent changes in the uranium
market, the comparative assessment of the environmental
effects of nuclear and other energy sources and radioactive
waste management in Central and Eastern Europe.

Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management.

STI/PUB/987 (109 pp., 25 figures, 18 x 24 cm; 1995)
ISBN 92-0-101395-7
Price: 200 Austrian Schillings
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NUCLEAR SAFETY
/REVIEW
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NUCLEAR SAFETY REVIEW 1995
Part D of the IAEA Yearbook 1995

A new format has been adopted for the Nuclear Safety Review
1995. The focus of the report has been shifted to feature a num-
ber of prominent relevant issues and to concentrate on their
implications for radiation and nuclear safety. It includes in-depth
discussions of steam generator integrity, control rod drive noz-
zle cracking, fire protection, childhood cancers near nuclear
installations and radon induced health effects. Related IAEA
activities such as the feedback of operating experience based
on the IAEA event reporting and operational safety services are
also addressed.

Contents: Highlights; Nuclear safety - topical issues; Radiation
safety - topical issues; International safety activities.

STI/PUB/988 (75 pp., 20 figures, 18 x 24 cm; 1995)
ISBN 92-0-101495-3
Price: 140 Austrian Schillings
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HYPERTRANS!
A Hypertext Guide to the IAEA Transport Regulations,
Safety Series Nos 6,7,37 and 80

HyperTransI is a hypertext software guide to IAEA Safety Series
Nos 6, 7, 37 and 80. It contains their full texts and links all inter-
nal references within each document as well as the references
between documents. The text can be easily accessed by either
searching and finding all occurrences in a document or by using
one or more keywords connected by parameters. The use of
HyperTrans! requires: (a) a 386 (or later) microprocessor run-
ning DOS; (b) a minimum 4 MB of free space on the hard disk;
and (c) a VGA monitor.

STI/DAT/1 (1 manual, 1 diskette 3.50", 2 diskettes 5.25"; 1994)
ISBN 92-0-102794-X
Price: 2200 Austrian Schillings
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PERIODICALS OF THE IAEA

INIS ATOMINDEX

A computer produced bibliography issued twice a month in print
and on COM microfiche. This publication contains the full file of
INIS references published since the system's beginning.

Each issue of INIS Atomindex contains bibliographic descrip-
tions, descriptors and, usually, abstracts for all items recorded in
the system, namely books, research reports, patents, journal
articles, conference papers, etc. About 90 000 references per
year are grouped by subject categories. Each issue includes a
personal author index, a corporate entry index, a report, stan-
dard and patent number index, a subject index, and two confer-
ence indexes by date and place. The references are in English
with the titles also given in the original language — transliterat-
ed where necessary. The abstracts are printed in English and
may, in addition, appear in French, Russian or Spanish, the
other official languages of the IAEA. Twenty-four issues are pub-
lished per year, cumulative indexes are published semi-annual-
ly and annually. The first issue of each year includes a list of the
journals regularly scanned for in-scope articles.

STI/PUB/245 (approx. 24 000 pp., 21 x 30 cm)
ISSN 0004-7139

Subscription rates (1996):
(a) Yearly subscription of 24 issues and the half-year index

on microfiche:
6920 Austrian Schillings
+ airmail charges from Vienna: 3500 Austrian Schillings

(b) Yearly subscription of 24 issues only:
5500 Austrian Schillings
+ airmail charges from Vienna: 3500 Austrian Schillings

(c) Annual Cumulative Index in print:
1640 Austrian Schillings
Cumulative indexes will be sent by surface mail.

(d) Price per single issue of Nos 1-24:
290 Austrian Schillings

In addition, the following INIS ATOMINDEX 1996 products are
available on COM microfiche (to be ordered from the INIS
Clearinghouse):

Yearly index 1995:
440 Austrian Schillings

4 years cumulative index (1992-1995):
1470 Austrian Schillings

All COM products are supplied at the 42 ratio only and are deliv-
ered by airmail to overseas destinatirons without extra charge.
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MEETINGS ON ATOMIC ENERGY

Each quarterly issue presents listings of future conferences and
training courses on subjects directly or indirectly related to
nuclear energy and its peaceful uses. Information is given —
subject to availability — on the scope, abstract deadlines, spon-
sors and contact addresses of each conference/training course.
This is an indispensable reference and aid for institutes, univer-
sities, libraries and individual scientists in the scheduling and
planning of activities.

Contents: Chronological listings of conferences and exhibitions
with both Keyword and Location indices; International and
national training courses; Detailed information on IAEA
meetings.

GEN/PUB/2 (approx. 200 pp./issue)
ISSN 0047-6641
Price: Annual subscription (1996):

Price per single issue (1996):
740 Austrian Schillings
210 Austrian Schillings

NUCLEAR FUSION

A journal issued twelve times a year which includes original arti-
cles, letters, review papers and comments in the field of con-
trolled nuclear fusion. At present, papers covering the following
areas are published: plasma effects; processes and pheno-
mena directly related to fusion research; production, heating
and confinement of plasmas of interest to fusion research; appli-
cation of experimental and diagnostic techniques to high tem-
perature plasmas; fusion reactor concepts and closely related
technology. Special issues and supplements are published at
irregular intervals and are not included in the subscription.

STI/PUB/23 (approx. 1800 pp./year, figures)
ISSN 0029-5515

Price: Annual subscription (1996): 9000 Austrian Schillings
(surface mail included)
+ airmail delivery: 500 Austrian Schillings

Specially reduced price for individuals:
1000 Austrian Schillings
(surface mail included)
+ airmail delivery: 500 Austrian Schillings

Price per single issue: 900 Austrian Schillings
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ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION
(Supplement to the journal Nuclear Fusion)

The purpose of this series of annually published journals is to
publish original contributions and review articles containing high
quality data on the atomic and plasma-material interaction
processes of interest to thermonuclear fusion research. The sci-
entific scope of the journals includes the topics of elementary
atomic collision processes in fusion plasmas, involving photons,
electrons, ions, atoms and molecules, the collision processes of
plasma particles with surfaces of fusion relevant materials, and
thermophysical material response phenomena related to the
plasma-material interactions. The review articles provide com-
prehensive critical analyses and sets of recommended data for
a broader class of interaction processes or thermophysical
response phenomena. The series represents a medium for
direct exchange of expert assessed or generated atomic and
plasma-material interaction data information between the atom-
ic/material physics and fusion research communities.

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 1
(Supplement to the Journal Nuclear Fusion)

This first volume is devoted to the plasma-material interaction
processes and contains critical data assessments and data col-
lections for all major particle-surface collision processes related
to the partial recycling, impurity generation and material erosion
in tokamak fusion devices. Apart from processes induced by
particle impact, plasma-material interaction effects related to
off-normal plasma events (e.g. disruptions, runaway electron

bombardment) are also covered in this volume. A summary of
the status of data information on these effects is also provided.

STI/PUB/23/APID/1 (138 pp., 87 figures, 21 x 30 cm; 1991)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 2
(Supplement to the journal Nuclear Fusion)

Volume 2 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to the atomic and molecular processes taking
place in the edge region of magnetically confined fusion plas-
mas. The comprehensive review articles included in this volume
discuss exhaustively the current status of the spectroscopic and
collision data for fusion plasma edge constituents. The collision
processes considered include: electron scattering on plasma
edge neutrals, electron impact excitation and ionization of atom-
ic and molecular ions, particle impact induced dissociative and
energy transfer reactions involving molecular hydrogen iso-
topes, heavy particle collision processes and ion-molecule
reactions. Radiative losses and electron cooling rates for carbon
and oxygen plasma impurities are also provided.

STI/PUB/23/APID/2 (134 pp., 60 figures, 21 x 30 cm; 1992)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 3
(Supplement to the journal Nuclear Fusion)

Volume 3 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to atomic collision processes of helium atoms
and of beryllium and boron atoms and ions in fusion plasmas.
Most of the articles included in this volume are extended ver-
sions of the contributions presented at the IAEA experts meet-
ings on Atomic Data for Helium Beam Fusion Alpha Particle
Diagnostics and on the Atomic Database for Beryllium and
Boron, held in Vienna, June 1991, or have resulted from the
cross-section data analyses and evaluations performed by the
working groups of these meetings. The volume contains reviews
of the most important classes of collision processes of plasma
particles with helium atoms and beryllium and boron ions, and
comprehensive sets of recommended cross-section data for
these processes.

STI/PUB/23/APID/3 (127 pp., 26 figures, 21 x 30 cm; 1992)
Price: 300 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 4
(Supplement to the journal Nuclear Fusion)

Volume 4 of Atomic and Plasma-Material Interaction Data for
Fusion contains the result of a critical data evaluation of the
cross-sections of ground state and excited hydrogen atoms col-
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liding with the basic fusion plasma constituents, the electrons
and protons, and with the multiply charged ions of major plasma
impurities. The primary purpose of the present volume is to pro-
vide a complete set of the collisional data required for the mod
elling of neutral hydrogen beam penetration in a thermonuclear
fusion plasma.

STI/PUB/23/APID/4 (180 pp., 77 figures, 21 x 30 cm; 1993)
Price: 350 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL INTERACTION
DATA FOR FUSION, Volume 5
(Supplement to the journal Nuclear Fusion)

Volume 5 of Atomic and Plasma-Material Interaction Data for
Fusion is devoted to a critical review of the physical and thermo-
mechanical properties of presently considered candidate plasma-
facing and structural materials for next-generation thermonuclear
fusion reactors. This volume should provide fusion reactor design-
ers with a source of critically assessed material properties data,
including information on the material response to high heat and
particle fluxes and on the thermo-hydrodynamic coupling with
coolants. Emphasis is given to the presentation of the most recent
results for plasma-facing reactor materials.

STI/PUB/23/APID/5 (268 pp., 197 figures, 21 x 30 cm; 1994)
Price: 350 Austrian Schillings

ATOMIC AND PLASMA-MATERIAL
INTERACTION DATA FOR FUSION, Volume 6
(Supplement to the journal Nuclear Fusion)

*NEW

Volume 6 of Atomic and Plasma-Material Interaction Data for
Fusion includes critical reviews and results of original experi-
mental and theoretical studies on inelastic collision processes
among the basic and dominant impurity constituents of fusion
plasmas. The following processes are considered: electron
impact excitation of excited helium atoms, electron impact exci-
tation and ionization of plasma impurity ions and atoms, elec-
tron-impurity-ion recombination and excitation, ionization and
electron capture in collisions of plasma protons and impurity
ions with the main fusion plasma neutron components H, He
and H2 (the latter being always present in the plasma edge or
introduced into the plasma by neutral beam injection for heating,
fuelling or diagnostic purposes).

STI/PUB/23/APID/6 (264 pp., 132 figures, 21 x 30 cm; 1995)
Price: 350 Austrian Schillings
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Guidebook on Nuclear Techniques in
Hydrology, 1983 Edition
Environmental Isotope Data No. 1: World Survey
of Isotope Concentration in Precipitation (1953-1963)
Training Manual on Food Irradiation
Technology and Techniques, 2nd Edn
Environmental Isotope Data No. 2: World Survey
of Isotope Concentration in Precipitation (1964-1965)
Environmental Isotope Data No. 3: World Survey
of Isotope Concentration in Precipitation (1966-1967)
Environmental Isotope Data No. 4: World Survey
of Isotope Concentration in Precipitation (1968-1969)
Environmental Isotope Data No. 5: World Survey
of Isotope Concentration in Precipitation (1970-1971)
Radiological Safety Aspects of the Operation
of Electron Linear Accelerators
Environmental Isotope Data No. 6: World Survey
of Isotope Concentration in Precipitation (1972-1975)
Significance of Mineralogy in the Development
of Flowsheets for Processing Uranium Ores
Elemental Analysis of Biological Materials:
Current Problems and Techniques with Special
Reference to Trace Elements
Guide to the Safe Handling of Radioactive
Wastes at Nuclear Power Plants
Separation, Storage and Disposal of Krypton-85
Manpower Development for Nuclear Power:
A Guidebook
Radioiodine Removal in Nuclear Facilities:
Methods and Techniques for Normal and
Emergency Situations
Environmental Effects of Cooling Systems
Handling of Tritium Bearing Wastes
High-Dose Measurements in Industrial Radiation
Processing
Statistical Treatment of Environmental Isotope
Data in Precipitation
Tritium in Some Typical Ecosystems
Remote Sensing in Uranium Exploration:
Basic Guidance

Page No.

39

37, 190

6
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37, 190
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34, 142
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Current Practices and Options for Confinement
of Uranium Mill Tailings 45, 102, 150
Stable Isotope Hydrology: Deuterium and
Oxygen-18 in the Water Cycle 41
Dosimetry for Criticality Accidents: A Manual 24, 89
Borehole Logging for Uranium Exploration: A Manual 31
Tastex: Tokai Advanced Safeguards Technology Exercise 176
Evaluation of Actinide Partitioning and
Transmutation 74
Site Investigations for Repositories for Solid
Radioactive Wastes in Deep Continental
Geological Formations 86, 162
Site Investigations for Repositories for Solid
Radioactive Wastes in Shallow Ground 87, 162
Guidebook on the Introduction of Nuclear Power 50, 121
Storage of Water Reactor Spent Fuel in Water
Pools: Survey of World Experience 47, 146
Laboratory Training Manual on the Use of
Nuclear Techniques in Animal Parasitology 16
Control of Semivolatile Radionuclides in
Gaseous Effluents at Nuclear Facilities 150
Guidebook on Quality Control of Water
Reactor Fuel 46,131,143
Conditioning of Low and Intermediate Level
Radioactive Wastes 149
Treatment of Low and Intermediate Level Solid
Radioactive Wastes 164
Interaction of Grid Characteristics with
Design and Performance of Nuclear Power
Plants: A Guidebook out of print
Laboratory Training Manual on the Use of
Nuclear Techniques in Pesticide Research 13, 194
Environmental Isotope Data No. 7:
World Survey of Isotope Concentration in
Precipitation (1976-1979) 38, 191
Nuclear Data Standards for Nuclear Measurements 30
Isotope Techniques in the Hydrogeological
Assessment of Potential Sites for the Disposal of
High Level Radioactive Wastes 19, 39, 85
Handling and Storage of Conditioned
High Level Wastes 153
Decommissioning of Nucler Facilities: Decontamination,
Disassembly and Waste Management 102, 150
Age, Sedimentary Environments and Other Aspects of
Sandstone and Related Host Rocks for Uranium Deposits 31
Disposal of Radioactive Grouts into Hydraulically
Fractured Shale 84, 103
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Laboratory Training Manual on Radioimmunoassay
in Animal Reproduction 16
Management of Tritium at Nuclear Facilities 156
Status of and Prospects for Gas-Cooled Reactors 130
Treatment of Low- and Intermediate-Level
Liquid Radioactive Wastes 73, 113
Manual on Quality Assurance Programme Auditing out of print
Manual on the Projection of Uranium Production
Capability: General Guidelines 33, 141
Nuclear Power Plant Instrumentation and
Control: A Guidebook 56, 129
Guidebook on Spent Fuel Storage — 2nd Edn 145
Expansion Planning for Electrical Generating
Systems: A Guidebook out of print
Qualification of Nuclear Power Plant
Operations Personnel: A Guidebook 75, 137
Testing and Monitoring of Off-Gas Clean-up
Systems at Nuclear Facilities 163
Soil and Fertilizer Nitrogen 12
Energy and Nuclear Power Planning in
Developing Countries 120
Status of Liquid Metal Cooled Fast Breeder
Reactors 130
Sediment Kds and Concentration Factors for
Radionuclides in the Marine Environment 112, 196
Laboratory Training Manual on the Use of Nuclear
Techniques in Animal Nutrition 16
Decontamination of Nuclear Facilities to Permit
Operation, Inspection, Maintenance, Modification
or Plant Decommissioning 102,151
The Radiological Impact of Radionuclides
Dispersed on a Regional and Global Scale:
Methods for Assessment and their Application 113, 197
Deep Underground Disposal of Radioactive
Wastes: Near-Field Effect 84
Neutron Monitoring for Radiological Protection 19, 92
Operational Experience in Shallow Ground
Disposal of Radioactive Wastes 85, 158
Treatment of Spent Ion-Exchange Resins for
Storage and Disposal 164
Methods for the Estimation of Uranium Ore
Reserves: An Instruction Manual 33
Techniques for Site Investigations for
Underground Disposal of Radioactive Wastes 87
Chemical Durability and Related Properties of
Solidified High-Level Waste Forms 148
Management of Cladding Hulls and Fuel Hardware 155
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Practical Borehole Logging Procedures for
Mineral Exploration with Emphasis on Uranium
Biological Dosimetry: Chromosomal Aberration
Analysis for Dose Assessment
Decay Data of the Transactinium Nuclides
Manual on Training, Qualification and
Certification of Quality Assurance Personnel
An Oceanographic Model for the Dispersion of
Wastes Disposed of in the Deep Sea
Environmental Isotope Data No. 8: World Survey
of Isotope Concentration in Precipitation (1980-1983)
Analysis of the Behaviour of Advanced Reactor
Pressure Vessel Steels under Neutron Irradiation
Engineering and Science Education for Nuclear
Power: A Guidebook
Methodology and Technology of Decommissioning
Nuclear Facilities
Manual on Maintenance of Systems and
Components Important to Safety
Economic Evaluation of Bids for Nuclear Power
Plants, 1986 Edn: A Guidebook
Correlation of Uranium Geology Between South
America and Africa
Introducing Nuclear Power Plants into Electrical
Power Systems of Limited Capacity: Problems
and Remedial Measures
Techniques and Practices for Pretreatment of
Low and Intermediate Level Solid and Liquid
Radioactive Wastes
Handbook on Nuclear Activation Data
Design of Off-Gas and Air Cleaning Systems
at Nuclear Power Plants
Bid Invitation Specifications for Nuclear
Power Plants: A Guidebook
Treatment, Conditioning and Disposal of lodine-129
Absorbed Dose Determination in Photon and
Electron Beams: An International Code of Practice
Methods for Reducing Occupational Exposures
During the Decommissioning of Nuclear Facilities
Nuclear Power Project Management: A Guidebook
Training Courses on Radiation Protection
Developing Industrial Infrastructures to Support a
Programme of Nuclear Power: A Guidebook
Manual on Quality Assurance for Computer
Software Related to the Safety of Nuclear Power Plants
Radiological Safety Aspects of the Operation
of Proton Accelerators
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Geochemical Exploration for Uranium
Guidelines on Calibration of Neutron
Measuring Devices
Decontamination and Demolition of Concrete
and Metal Structures During the Decommissioning
of Nuclear Facilities
Treatment of Alpha Bearing Wastes
Assessing the Impact of Deep Sea Disposal of
Low Level Radioactive Waste on Living
Marine Resources
Immobilization of Low and Intermediate Level
Radioactive Wastes with Polymers
Survey of Experience with Dry Storage of
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Wet Storage Experience
Design and Operation of Off-Gas Cleaning Systems
at High Level Liquid Waste Conditioning Facilities
Design and Operation of Off-Gas Cleaning and
Ventilation Systems in Facilities Handling Low and
Intermediate Level Radioactive Material
Factors Relevant to the Recycling or Reuse of
Components Arising from the Decommissioning
and Refurbishment of Nuclear Facilities
Options for the Treatment and Solidification
of Organic Radioactive Wastes
Measurement of Radionuclides in Food and the
Environment: A Guidebook
Regulatory Inspection of the Implementation of
Quality Assurance Programmes: A Manual
Flow Induced Vibrations in Liquid Metal Fast
Breeder Reactors
Guidebook on Research and Development
Support for Nuclear Power
Review of Fuel Element Developments for
Water Cooled Nuclear Power Reactors
Cleanup of Large Areas Contaminated as a
Result of a Nuclear Accident
Manual on Quality Assurance for Installation and
Commissioning of Instrumentation, Control and
Electrical Equipment in Nuclear Power Plants
Treatment of Off-Gas from Radioactive Waste
Incinerators
Radiation Preservation of Fish and Fishery Products
Natural Analogues in Performance Assessments
for the Disposal of Long Lived Radioactive Wastes
Nuclear Fuel Cycle in the 1990s and Beyond the
Century: Some Trends and Foreseeable Problems
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Guidebook on the Education and Training of
Technicians for Nuclear Power
Management of Abnormal Radioactive Wastes
at Nuclear Power Plants
Feasibility of Separation and Utilization of Ruthenium,
Rhodium and Palladium from High Level Wastes
Construction and Use of Calibration Facilities
for Radiometric Field Equipment
The Environmental Behaviour of Radium, 2 Vols
Environmental Isotope Data No. 9: World Survey
of Isotope Concentration in Precipitation (1984-1987)
Gas Cooled Reactor Design and Safety
Manual on Laboratory Testing for Uranium
Ore Processing
Guidebook on Design, Construction and
Operation of Pilot Plants for Uranium Ore Processing
Quality Management for Nuclear Power Plant
Operation: A Manual
Guidebook on Radioisotope Tracers in Industry
Implementation of Quality Assurance Corrective
Actions: A Manual
Compendium of Neutron Spectra and Detector
Responses for Radiation Protection Purposes
Sealing of Underground Repositories for
Radioactive Wastes
Evaluation of Spent Fuel as a Final Waste Form
Management of Severely Damaged Nuclear Fuel
and Related Waste
Guidebook on Non-Destructive Examination of
Water Reactor Fuel
Airborne Gamma Ray Spectrometer Surveying
Safe Handling of Tritium
Particulate Filtration in Nuclear Facilities
Conditioning of Alpha Bearing Wastes
Planning for Cleanup of Large Areas Contaminated
as a Result of a Nuclear Accident
Grading of Quality Assurance Requirements:A Manual
Laboratory Training Manual on the Use of Nuclear
and Associated Techniques in Pesticide Residues
Disposal of Waste from the Cleanup of
Large Areas Contaminated as a Result
of a Nuclear Accident
Statistical Treatment of Data on Environmental
Isotopes in Precipitation
Effects of Ionizing Radiation on Plants and
Animals at Levels Implied by Current Radiation
Protection Standards

Page No.

50, 137

53, 105, 154

153

31
out of print

38, 191
49, 128

141

141

75, 115, 136
25,44

50, 114, 131

29,88

86, 161
144, 152

105, 145, 156

142
out of print

95
158
149

99, 159
50, 113, 130

13, 194

97, 104, 152

39, 197

89, 109, 189
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No. Symbol

333 STI/DOC/10/333

334 STI/DOC/10/334

335 STI/DOC/10/335

336 STI/DOC/10/336

337 STI/DOC/10/337

338 STI/DOC/10/338

339 STI/DOC/10/339

340 STI/DOC/10/340

341 STI/DOC/10/341

342 STI/DOC/10/342

343 STI/DOC/10/343
344 STI/DOC/10/344

345 STI/DOC/10/345

346 STI/DOC/10/346

347 STI/DOC/10/347

348 STI/DOC/10/348

349 STI/DOC/10/349
350 STI/DOC/10/350

351 STI/DOC/10/351

352 STI/DOC/10/352

353 STI/DOC/10/353

354 STI/DOC/10/354
355 STI/DOC/10/355

356 STI/DOC/10/356

Title

Technical Reports Series

Page No.

Measurement and Calculation of Radon Releases
from Uranium Mill Tailings
Monitoring Programmes for Unrestricted Release
Related to Decommissioning of Nuclear Facilities
Current Practices for the Management and
Confinement of Uranium Mill Tailings
Laboratory Training Manual on the Use of Nuclear
Techniques in Insect Research and Control, 3rd Edn
Chemical Precipitation Process for the
Treatment of Aqueous Radioactive Waste
Methodology for the Management of Ageing of
Nuclear Power Plant Components Important to Safety
Design and Operation of High Level Waste
Vitrification and Storage Facilities
Quality Assurance integrated Training
Packages: A Manual
Analytical Techniques in Uranium Exploration
and Ore Processing
Performance of Engineered Barriers in
Deep Geological Repositories
Water Reactor Fuel Extended Burnup Study
Methods for the Estimation and Economic
Evaluation of Undiscovered Uranium Endowment
and Resources: An Instruction Manual
Concepts for the Conditioning of Spent Nuclear
Fuel for Final Waste Disposal
Cleanup and Decommissioning of a Nuclear
Reactor After a Severe Accident
Coolant Technology of Water Cooled Reactors:
An Overview
Application of Remotely Operated Handling Equipment
in the Decommissioning of Nuclear Facilities
Report on Radioactive Waste Disposal
Improved Cement Solidification of Low and
Intermediate Level Radioactive Wastes
Planning and Management for the
Decommissioning of Research Reactors and
Other Small Nuclear Facilities
Bituminization Processes to Condition
Radioactive Wastes
Financing Arrangements for Nuclear Power Projects
in Developing Countries: A Reference Book
Reactivity Accidents
Containers for Packaging of Solid and
Intermediate Level Radioactive Wastes
Feasibility of Separation and Utilization of Caesium
and Strontium from High Level Liquid Waste

142

157

140

7

148

55

103

135, 137

31

158
143, 147

33,45

144

148

127

147
160

154

75,

83,

145,

159

148

121
111

150

153
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No. Symbol

357 STI/DOC/10/357

358 STI/DOC/10/358

359 STI/DOC/10/359
360 STI/DOC/10/360

361 STI/DOC/010/361

362 STI/DOC/010/362

363 STI/DOC/010/363

364 STI/DOC/010/364

365 STI/DOC/010/365
366 STI/DOC/010/366
367 STI/DOC/010/367
368 STI/DOC/010/368
369 STI/DOC/010/369

370 STI/DOC/010/370

371 STI/DOC/010/371

372 STI/DOC/010/372

373 STI/DOC/010/373
374 STI/DOC/010/374
375 STI/DOC/010/375
376 STI/DOC/010/376
377 STI/DOC/010/377

378 STI/DOC/010/378

Title Page No.

Handbook on Nuclear Data for Borehole Logging
and Mineral Analysis (diskette incl.) 29, 32
Off-Gas and Air Cleaning Systems for Accident
Conditions in Nuclear Power Plants 129, 157
Uranium Extraction Technology 36, 142
Status of Technology for Volume Reduction and
Treatment of Low and Intermediate Level Solid
Radioactive Waste 163
Cost Analysis Methodology of Spent Fuel Storage 5
Decommissioning of Facilitites for Mining and Miling
of Radioactive Ores and Closeout of Residues 140, 150
Guidelines for Agricultural Countermeasures
Following an Accidental Release of Radionuclides 13, 99, 192
Handbook of Parameter Values for the Prediction
of Radionuclide Transfer in Temperate Environments 110, 193
Decontamination of Water Cooled Reactors 127
Assessment and Comparison of Waste Management
System Costs for Nuclear and Other Energy Sources 147
Software Important to Safety in Nuclear Power Plants 77
Accident Management Programmes in Nuclear Power Plants 97
Management for Excellence in Nuclear Power
Plant Performance — A Manual 131
Advances in Technologies for the Treatment of Low and
Intermediate Level Radioactive Liquid Wastes 147
Environmental Isotope Data No. 10: World Survey
of Isotope Concentration in Precipitation (1988-1991) 38, 191
Development and Implementation of Computerized
Operator Support Systems in Nuclear Installations 123, 127
Decommissioning Techniques for Research Reactors 150
Calibration of Dosimeters Used in Radiotherapy: A Manual 3
Safe Enclosure of Shut down Nuclear Installations 76, 161
Quality Assurance for Radioactive Waste Packages 159
Minimization of Radioactive Waste from Nuclear Power
Plants and the Back End of the Nuclear Fuel Cycle 157
Options, Experience and Trends in Spent Fuel Management 146

SAFETY SERIES

Publications available in English (E), Chinese (C), French (F), Russian (R) and Spanish (S) versions
are marked accordingly.

No. Symbol

6 STI/PUB/866

Title Page No.

Regulations for the Safe Transport of Radioactive Materials,
1985 edition (As Amended 1990) (E,C,F,R,S) 82

212



No. Symbol

7 STI/PUB/867

26 STI/PUB/637

35-S1 STI/PUB/927

35-S2 STI/PUB/928

35-G1 STI/PUB/960

35-G2 STI/PUB/961

Title

Safety Series

Page No.

37

49

50

STI/PUB/868

STI/PUB/484

50-P-1 STI/PUB/819

50-P-2 STI/PUB/856

50-P-3 STI/PUB/902

50-P-4 STI/PUB/888

50-P-5 STI/PUB/887

50-P-6 STI/PUB/967

50-P-7 STI/PUB/968

50-P-8 STI/PUB/969

50-P-9 STI/PUB/985

50-P-10 STI/PUB/994

Explanatory Material for the IAEA Regulations
for the Safe Transport of Radioactive Material
(1985 Edition) — Second Edition
(As Amended 1990) (E,C,F,R,S) 81
Radiation Protection of Workers in the Mining and
Milling of Radioactive Ores, 1983 Edn (E,C,F,R,S) 45, 94
Code on the Safety of Nuclear Research
Reactors: Design (E,F,R,S) 26, 78
Code on the Safety of Nuclear Research
Reactors: Operation (E.F.R.S) 26, 78
Safety Assessment of Research Reactors and
Preparation of the Safety Analysis Report 27, 79
Safety in the Utilization and
Modification of Research Reactors 28, 79
Advisory Material for the IAEA Regulations
for the Safe Transport of Radioactive Material
(1985 edition), Third edition (As Amended 1990):
A Safety Guide (E,C,F,R,S) 80
Radiological Surveillance of Airborne
Contaminants in the Working Environment 95

See NUSS Publications 219

Application of the Single Failure
Criterion: A Safety Practice 72
In-Service Inspection of Nuclear Power
Plants: A Safety Practice 66,123
Data Collection and Record Keeping for
the Management of Nuclear Power Plant
Ageing: A Safety Practice 72, 123
Procedures for Conducting Probabilistic
Safety Assessments of Nuclear Power Plants
(Level 1): A Safety Practice 73
Safety Assessment of Emergency Power Systems for
Nuclear Power Plants: A Safety Practice 73
Inspection of Fire Protection Measures and Fire Fighting
Capability at Nuclear Power Plants: A Safety Practice 73
Treatment of External Hazards in Probabilistic Safety
Assessments for Nuclear Power Plants: A Safety Practice 73, 113
Procedures for Conducting Probabilistic Safety
Assessments of Nuclear Power Plants (Level 2):
Accident Progression, Containment Analysis and
Estimation of Accident Source Terms: A Safety Practice 73, 111
Evaluation of Fire Hazard Analyses for
Nuclear Power Plants: A Safety Practice 74
Human Reliability Analysis in Probabilistic Safety
Assessment for Nuclear Power Plants:
A Safety Practice 74, 111
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No. Symbol

52 STI/PUB/541

53 STI/PUB/578

54 STI/PUB/579

55 STI/PUB/580

56 STI/PUB/590

57 STI/PUB/611

58 STI/PUB/632

59 STI/PUB/610

60 STI/PUB/612

61 STI/PUB/609

62 STI/PUB/659

63 STI/PUB/652

64 STI/PUB/656

65 STI/PUB/681

66 STI/PUB/686

67 STI/PUB/688

68 STI/PUB/692

69 STI/PUB/705

70 STI/PUB/711

71 STI/PUB/710

Title

Factors Relevant to the Decommissioning of
Land-Based Nuclear Reactor Plants
Shallow Ground Disposal of Radioactive Wastes:
A Guidebook
Underground Disposal of Radioactive Wastes:
Basic Guidance (E,F,R,S)
Planning for Off-Site Response to Radiation
Accidents in Nuclear Facilities
Safety Assessment for the Underground Disposal
of Radioactive Wastes
Generic Models and Parameters for Assessing
the Environmental Transfer of Radionuclides from
Routine Releases: Exposures of Critical Groups
Concepts and Examples of Safety Analyses for
Radioactive Waste Repositories in Continental
Geological Formations
Disposal of Low- and Intermediate-Level
Solid Radioactive Wastes in Rock Cavities:
A Guidebook
Criteria for Underground Disposal of Solid
Radioactive Wastes
Control of Radioactive Waste Disposal into the
Marine Environment
Site Investigations, Design, Construction, Operation,
Shutdown and Surveillance of Repositories for Low and
Intermediate Level Radioactive Wastes in Rock Cavities
Design, Construction, Operation, Shutdown
and Surveillance of Repositories for Solid
Radioactive Wastes in Shallow Ground
Safety Analysis Methodologies for Radioactive
Waste Repositories in Shallow Ground
Environmental Assessment Methodologies
for Sea Dumping of Radioactive Wastes
The Oceanographic and Radiological
Basis for the Definition of High-Level
Wastes Unsuitable for Dumping at Sea
Assigning a Value to Transboundary Radiation
Exposure: A Safety Guide
Performance Assessment for Underground
Radioactive Waste Disposal Systems
Management of Radioactive Wastes from
Nuclear Power Plants — Code of Practice:
A Safety Standard (E,F,R,S)
Management of Radioactive Wastes
Produced by Users of Radioactive Materials
Acceptance Criteria for Disposal of Radioactive
Wastes in Shallow Ground and Rock Cavities

Page No.

49, 104

86, 108

87, 165

obsolete

86, 112

110, 192

83, 109

84, 103

83

102, 188

87, 162

84, 152

86, 112

104, 109, 189

108, 112, 197

obsolete

se, 111

53, 105, 156

105, 156

83, 101
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No. Symbol

72 STI/PUB/708

73 STI/PUB/709

74 STI/PUB/713

75

76 STI/PUB/726

77 STI/PUB/728

78 STI/PUB/733

79 STI/PUB/739

80 STI/PUB/869

81 STI/PUB/751

82 STI/PUB/737

83 STI/PUB/744

84 STI/PUB/753

85 STI/PUB/772

86 STI/PUB/743

87 STI/PUB/773

88 STI/PUB/771

Title

Principles for Establishing InterventionLevels
for the Protection of the Public in the Event of a
Nuclear Accident or Radiological Emergency:
A Safety Guide
Emergency Preparedness Exercises for
Nuclear Facilities: Preparation, Conduct
and Evaluation (E,C,F,R,S)
Safety in Decommissioning of Research
Reactors: A Safety Guide

See INSAG Series

Radiation Protection Glossary: A Safety
Guide (multilingual E,F,R,S)
Principles for Limiting Releases of Radioactive Effluents
into the Environment: A Safety Guide (E.CRR.S)
Definition and Recommendations for the
Convention on the Prevention of Marine Pollution
by Dumping of Wastes and other Matter,
1972 — 1986 Edition: A Safety Guide (E,F,R,S)
Design of Radioactive Waste Management
Systems at Nuclear Power Plants
Schedules of Requirements for the Transport
of Specified Types of Radioactive Material
Consignments (As Amended 1990):
Companion Document to SS No. 6:
A Safety Guide (E,C,F,R,S)
Derived Intervention Levels for Application
in Controlling Radiation Doses to the Public
in the Event of a Nuclear Accident or
Radiological Emergency — Principles,
Procedures and Data (E,F,R,S)
Application of the Dose Limitation System to
the Mining and Milling of Radioactive Ores
Radiation Protection in Occupational Health:
Manual for Occupational Physicians: A Safety Guide
Basic Principles for Occupational Radiation
Monitoring: A Safety Guide
Safe Management of Wastes from the Mining
and Milling of Uranium and Thorium Ores:
A Safety Practice (E.F.R.S)
Techniques and Decision Making in the Assessment
of Off-Site Consequences of an Accident in a
Nuclear Facility: A Safety Guide
Emergency Response Planning and Preparedness
for Transport Accidents Involving Radioactive Material
(E.F.R.S)
Medical Handling of Accidentally Exposed Individuals

Safety Series

Page No.

obsolete

48, 98

80, 107

223

94

92, 195

103, 181, 188

48, 103, 152

82

89, 97

obsolete

obsolete

obsolete

46, 107, 161

obsolete

81,99
91, 99
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No. Symbol

89 STI/PUB/817

90 STI/PUB/779

91 STI/PUB/804

92 STI/PUB/811

93 STI/PUB/801

94 STI/PUB/814

95 STI/PUB/776

96 STI/PUB/774

97 STI/PUB/818

98 STI/PUB/812

99 STI/PUB/854

100 STI/PUB/835

101 STI/PUB/806

102 STI/PUB/807

103 STI/PUB/808

104 STI/PUB/834

105 STI/PUB/857

Title

Principles for the Exemption of Radiation
Sources and Practices from Regulatory Control:
A Safety Guide (E,F,R,S)
The Application of the Principles for Limiting
Releases of Radioactive Effluents in the Case
of the Mining and Milling of Radioactive Ores:
A Safety Standard
Emergency Planning and Preparedness for
Accidents Involving Radioactive Materials Used
in Medicine, Industry, Research and Teaching
Principles for the Establishment of Upper
Bounds to Doses to Individuals from Global
and Regional Sources: A Safety Guide
Systems for Reporting Unusual Events in
Nuclear Power Plants: A Safety Guide (E,F,R,S)
Response to a Radioactive Materials Release
Having a Transboundary Impact: A Safety Guide
Radiation Monitoring in the Mining and Milling
of Radioactive Ores: A Safety Guide
Guidance for Regulation of Underground
Repositories for Disposal of Radioactive
Wastes: A Safety Guide
Principles and Techniques for Post-Accident
Assessment and Recovery in a Contaminated
Environment of a Nuclear Facility:
A Safety Guide
On-Site Habitability in the Event of an
Accident at a Nuclear Facility: Guidance for
Assessment and Improvement: A Safety Guide
Safety Principles and Technical Criteria for
the Underground Disposal of High Level
Radioactive Wastes: A Safety Standard (E,F,R,S)
Evaluating the Reliability of Predictions
Made Using Environmental Transfer Models:
A Safety Practice
Operational Radiation Protection: A Guide to
Optimization: A Safety Guide
Recommendations for the Safe Use and
Regulation of Radiation Sources in Industry,
Medicine, Research and Teaching
Provision of Operational Radiation Protection Services
at Nuclear Power Plants: A Safety Practice
Extension of the Principles of Radiation
Protection to Sources of Potential Exposure:
A Safety Report
The Regulatory Process for the Decommissioning
of Nuclear Facilities: A Safety Guide

Page No.

93, 106

46, 95, 197

80, 98

obsolete

77

obsolete

45,93

85, 115

obsolete

1

80,

74,99

86,

10,

95,

75

108,

107

192

92

116

i, 93

90

116
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No.

106

107

108

109

110

111-F

111-G-1.1
111-G-3.1

Symbol

STI/PUB/911

STI/PUB/896

STI/PUB/921

STI/PUB/900

STI/PUB/938

STI/PUB/989

STI/PUB/950
STI/PUB/965

111-G-4.1 STI/PUB/952
111-P-1.1 STI/PUB/924

111-S-1 STI/PUB/990

112 STI/PUB/953

113 STI/PUB/958

115 STI/PUB/996

116 STI/PUB/976

117 STI/PUB/977

118 STI/PUB/981

Title

The Role of Probabilistic Safety Assessment
and Probabilistic Safety Criteria in Nuclear
Power Plant Safety: A Safety Report
Radiation Safety of Gamma and Electron
Irradiation Facilities: A Safety Guide
Design and Operation of Radioactive Waste
Incineration Facilities
Intervention Criteria in a Nuclear or
Radiation Emergency: A Safety Guide
The Safety of Nuclear Installations: A Safety
Fundamental (E,F,R,S)
The Principles of Radioactive Waste
Management: A Safety Fundamental
Classification of Radioactive Waste
Siting of Near Surface Disposal Facilities:
A Safety Guide
Siting of Geological Disposal Facilities
Application of Exemption Principles to the
Recycle and Reuse of Materials from Nuclear
Facilities: A Safety Practice
Establishing a Naitonal System for Radioactice
Waste Management: A Safety Standard
Compliance Assurance for the Safe Transport of
Radioactive Material: A Safety Practice
Quality Assurance for the Safe Transport of
Radioactive Material: A Safety Practice
International Basic Safety Standards for
Protection Against Ionizing Radiation and
for the Safety of Radiation Sources:
A Safety Standard
Design of Spent Fuel Storage Facilities: A
Safety Standard
Operation of Spent Fuel Storage Facilities:
A Safety Standard
Safety Assessment for Spent Fuel Storage
Facilities: A Safety Practice

Safety Series

Page No.

78, 113

80

64,89

91, 99

78

97, 100
148

163
108, 162

111, 147

104

81

82, 115

90

46, 144

46, 145

107
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NUSS (Nuclear Safety Standards) PROGRAMME

All Safety Codes and Guides are available in English (E), French (F), Russian (R) and Spanish (S)
versions. Some are available in Chinese (C).

1. Governmental Organization

No.

50-C-G (Rev. 1)

Safety Guides

50-SG-G1

50-SG-G2

50-SG-G3

50-SG-G4

50-SG-G6

50-SG-G8

50-SG-G9

2. Siting

50-C-S(Rev. 1)

Safety Guides

50-SG-S1 (Rev. 1)

50-SG-S3

50-SG-S4

Symbol

STI/PUB/796

STI/PUB/513

STI/PUB/515

STI/PUB/571

STI/PUB/557

STI/PUB/601

STI/PUB/620

STI/PUB/676

STI/PUB/797

STI/PUB/871

STI/PUB/549

STI/PUB/569

Title

Code on the Safety of Nuclear Power
Plants: Governmental Organization
(E,C,F,R,S)

Qualifications and Training of Staff of
the Regulatory Body for Nuclear Power
Plants: A Safety Guide (C,F,S)
Information to be Submitted in Support of
Licensing Applications for Nuclear Power
Plants: A Safety Guide (F,S)
Conduct of Regulatory Review and
Assessment During the Licensing
Process for Nuclear Power Plants:
A Safety Guide (E,C,F,R,S)
Inspection and Enforcement by the
Regulatory Body for Nuclear Power Plants:
A Safety Guide (E,C,F,R,S)
Preparedness of Public Authorities for
Emergencies at Nuclear Power Plants:
A Safety Guide (C,F,S)
Licences for Nuclear Power Plants:
Content, Format and Legal Considerations:
A Safety Guide (E,F,S)
Regulations and Guides for Nuclear Power
Plants: A Safety Guide (E,F,R,S)

Code on the Safety of Nuclear Power
Plants: Siting (E,C,F,R,S)

Earthquakes and Associated Topics
in Relation to Nuclear Power Plant Siting:
A Safety Guide (E,F,R,S)
Atmospheric Dispersion in Nuclear Power
Plant Siting: A Safety Guide (E,C,F,S)
Site Selection and Evaluation for Nuclear
Power Plants with Respect to Population
Distribution: A Safety Guide (E,C,F,S)

Page No.

56, 115

56, 115

57, 115

57, 116

57, 116

57, 100, 116

58, 116

58, 116

58

58

59, 188

59
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No.

50-SG-S5

50-SG-S6

50-SG-S7

50-SG-S8

50-SG-S9

50-SG-S10A

50-SG-S10B

50-SG-S11A

50-SG-S11B

Symbol

STI/PUB/585

STI/PUB/539

STI/PUB/677

STI/PUB/727

STI/PUB/682

STI/PUB/602

STI/PUB/655

STI/PUB/614

STI/PUB/666

3. Design

50-C-D (Rev. 1) STI/PUB/798

Safety Guides

50-SG-D1

50-SG-D2 (Rev. 1)

50-SG-D3

50-SG-D4

50-SG-D5 (Rev. 1)

50-SG-D6

50-SG-D7 (Rev. 1)

50-SG-D8

STI/PUB/542

STI/PUB/897

STI/PUB/551

STI/PUB/552

STI/PUB/984

STI/PUB/581

STI/PUB/870

STI/PUB/678

60,

60,

193

195

60

60

61

61

61

61

Title Page No.

External Man-Induced Events in Relation
to Nuclear Power Plant Siting:
A Safety Guide (E,C,F,S) 59
Hydrological Dispersion of Radioactive
Material in Relation to Nuclear Power
Plant Siting: A Safety Guide (E,F,R,S)
Nuclear Power Plant Siting: Hydrogeological
Aspects: A Safety Guide (E,F,R,S)
Safety Aspects of Foundations of Nuclear
Power Plants: A Safety Guide (E,F,R,S)
Site Survey for Nuclear Power Plants:
A Safety Guide (E,F,R,S)
Design Basis Flood for Nuclear Power Plants
on River Sites: A Safety Guide (E,F,R,S)
Design Basis Flood for Nuclear Power Plants
on Coastal Sites: A Safety Guide (E,F,R,S)
Extreme Meteorological Events in Nuclear
Power Plant Siting, Excluding Tropical Cyclones:
A Safety Guide (E.F.R.S)
Design Basis Tropical Cyclone for Nuclear
Power Plants: A Safety Guide (E,F,R,S)

Code on the Safety of Nuclear Power
Plants: Design (E,C,F,S) 62, 127

Safety Functions and Component Classification
for BWR, PWR, and PTR: A Safety Guide (E,C,F,S) 62
Fire Protection in Nuclear Power Plants:
A Safety Guide (E) (F,R,S in preparation) 62
Protection Systems and Related Features in
Nuclear Power Plants: A Safety Guide (E,C,F,R,S) 63
Protection Against Internally Generated Missiles
and Their Secondary Effects In Nuclear Power Plants:
A Safety Guide (E,C,F,R,S) 63
External Man-Induced Events in Relation
to Nuclear Power Plant Design: A Safety Guide (E)
(F,R,S in preparation) 63
Ultimate Heat Sink and Directly Associated Heat
Transport Systems for Nuclear Power Plants:
A Safety Guide (E.C.F.R^) 63
Emergency Power Systems at Nuclear Power Plants:
A Safety Guide (E,F,R,S) 63
Safety Related Instrumentation and Control Systems
for Nuclear Power Plants: A Safety Guide (E,F,R,S) 63, 130
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No.

50-SG-D9

50-SG-D10

50-SG-D11

50-SG-D12

50-SG-D13

50-SG-D14

50-SG-D15

Symbol

STI/PUB/687

STI/PUB/662

STI/PUB/730

STI/PUB/693

STI/PUB/731

STI/PUB/732

STI/PUB/917

4. Operation

50-C-O (Rev. 1) STI/PUB/799

Safety Guides

50-SG-O1 (Rev.1)

50-SG-O2

50-SG-O3

50-SG-O4

50-SG-O5

50-SG-O6

STI/PUB/874

STI/PUB/554

STI/PUB/531

STI/PUB/574

STI/PUB/654

STI/PUB/618

50-SG-O7 (Rev. 1) STI/PUB/848

Title

Design Aspects of Radiation Protection for
Nuclear Power Plants:
A Safety Guide (E,C,F,R,S)
Fuel Handling and Storage Systems in
Nuclear Power Plants:
A Safety Guide (E,F,R,S)
General Design Safety Principles for
Nuclear Power Plants:
A Safety Guide (E,F,R,S)
Design of the Reactor Containment Systems in
Nuclear Power Plants:
A Safety Guide (E,F,R,S)
Reactor Coolant and Associated Systems in
Nuclear Power Plants:
A Safety Guide (E,F,R,S)
Design for Reactor Core Safety in
Nuclear Power Plants:
A Safety Guide (E,F,R,S)
Seismic Design and Qualification for
Nuclear Power Plants:
A Safety Guide (E) (F,R,S in preparation) —
Supersedes SS No. 50-SG-S2

Code on the Safety of Nuclear Power
Plants: Operation (E,C,F,R,S)

Staffing of Nuclear Power Plants and the
Recruitment, Training and Authorization
of Operating Personnel:
A Safety Guide (E,F,R,S)
In-Service Inspection for Nuclear Power
Plants: A Safety Guide (E,C,F,S)
Operational Limits and Conditions for
Nuclear Power Plants: A Safety Guide (E,C,F,R,S)
Commissioning Procedures for Nuclear
Power Plants: A Safety Guide (E,C,F,R,S)
Radiation Protection During Operation of
Nuclear Power Plants: A Safety Guide (E,C,F,R,S)
Preparedness of the Operating
Organization (Licensee) for
Emergencies at Nuclear Power Plants:
A Safety Guide (E.C.RS)
Maintenance of Nuclear Power Plants:
A Safety Guide (E,C,F,R,S)

Page No.

64, 89

46, 64

64

65

65, 129

65, 127

65

66, 122

66,

66,

66,

67,

67

67,

67,

137

123

126

123

,93

100

124
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NUSS Series

No. Symbol Title Page No.

50-SG-O8 (Rev. 1) STI/PUB/849 Surveillance of Items Important to Safety in
Nuclear Power Plants: A Safety Guide (E,F,R,S) 68

50-SG-O9 STI/PUB/660 Management of Nuclear Power Plants for
Safe Operation: A Safety Guide (E,C,F,R,S) 68, 124

50-SG-O10 STI/PUB/685 Safety Aspects of Core Management and
Fuel Handling for Nuclear Power Plants:
A Safety Guide (E.F.R.S) 68

50-SG-O11 STI/PUB/734 Operational Management for Radioactive
Effluents and Wastes Arising in Nuclear
Power Plants: A Safety Guide (E,C,F,R,S) 69, 106, 158

50-SG-O12 STI/PUB/963 Periodic Safety Review Of Operational Nuclear
Power Plants (E), (F,R,S in preparation) 69

5. Quality Assurance

50-C-QA (Rev. 1) STI/PUB/800 Code on the Safety of Nuclear Power Plants:
Quality Assurance (E,F,R,S) 69, 114, 132

Safety Guides

50-SG-QA1 STI/PUB/663 Establishing the Quality Assurance
Programme for a Nuclear Power Plant
Project: A Safety Guide (F,S) 69, /14, 133

50-SG-QA2 STI/PUB/532 Quality Assurance Records System:
A Safety Guide (F,S) 70, 114, 133

50-SG-QA3 STI/PUB/533 Quality Assurance in the Procurement of
Items and Services for Nuclear Power
Plants: A Safety Guide (F,S) 70, 114, 133

50-SG-QA4 STI/PUB/587 Quality Assurance During Site
Construction of Nuclear Power Plants:
A Safety Guide (E,CfF,S) 70, 114, 133

50-SG-QA5 (Rev. 1) STI/PUB/735 Quality Assurance During Commissioning
and Operation of Nuclear Power Plants:
A Safety Guide (E,C,F,R,S) 70, 114, 134

50-SG-QA6 STI/PUB/605 Quality Assurance in the Design of
Nuclear Power Plants:
A Safety Guide (F,S) 71, 114, 134

50-SG-QA7 STI/PUB/606 Quality Assurance Organization for
Nuclear Power Plants:
A Safety Guide (F,R,S) 71, 7 75, 1 34

50-SG-QA8 STI/PUB/577 Quality Assurance in the Manufacture of
Items for Nuclear Power Plants:
A Safety Guide (E,F,R,S) 71, 115, 134

50-SG-QA10 STI/PUB/560 Quality Assurance Auditing for Nuclear
Power Plants: A Safety Guide (E,S) 71, 1 15, 135

50-SG-QA11 STI/PUB/644 Quality Assurance in the Procurement,
Design and Manufacture of Nuclear Fuel
Assemblies: A Safety Guide (E,F,S) 71, 115, 135
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INSAG SERIES

Publications available in English (E), Chinese (C), French (F), Russian (R) and Spanish (S) are
marked accordingly.

No. Symbol

75-INSAG-1 STI/PUB/740

75-INSAG-2 STI/PUB/770

75-INSAG-3 STI/PUB/802
75-INSAG-4
75-INSAG-5
75-INSAG-6

75-INSAG-7

INSAG-8

INSAG-9

STI/PUB/882
STI/PUB/910
STI/PUB/916

STI/PUB/913

STI/PUB/991

STI/PUB/992

Title Page No.

Summary Report on the Post-Accident
Review Meeting on the Chernobyl
Accident: A Safety Report (E,F,R,S) 51, 112
Radionuclide Source Terms from Severe Accidents
to Nuclear Power Plants with Light Water Reactors:
A Safety Report (E,F,R,S) 51, 111
Basic Safety Principles for Nuclear Power Plants:
A Safety Report (E,C,F,R,S) 51
Safety Culture: A Safety Report (E,F,S) 51
The Safety of Nuclear Power: A Safety Report (E,F,R,S) 52
Probabilistic Safety Assessment: 52
A Safety Report (E,F,R,S)
The Chernobyl Accident: Updating of INSAG-1:
A Safety Report (E,R,S) (F in preparation) 52, 112
A Common Basis for Judging the Safety
of Reactors Built to Earlier Standards (E)
(F,R,S in preparation) 53
Potential Exposure in Nuclear Reactor
Safety (E) (F,R,S in preparation) 53

INIS (INTERNATIONAL NUCLEAR INFORMATION SYSTEM) SERIES

No.

1
2
3
4
6

7

11
12
13
13-S

17
20
21

Symbol

IAEA-INIS-1 (Rev. 8)
IAEA-INIS-2 (Rev. 6)
IAEA-INIS-3 (Rev. 7)
IAEA-INIS-4 (Rev. 2)
IAEA-INIS-6 (Rev. 26)

IAEA-INIS-7 (Rev. 3)

IAEA-INIS-11 (Rev. 23)
IAEA-INIS-12 (Rev. 3)
IAEA-INIS-13 (Rev. 35)
IAEA-INIS-13-S(Rev.32)

IAEA-INIS-17 (Rev. 2)
IAEA-INIS-20 (Rev. 1)
IAEA-INIS-21 (Rev. 0

Title Page No.

INIS: Guide to Bibliographic Description 183
INIS: Samples for Bibliographic Description 183
INIS: Subject Categories and Scope Descriptions 183
INIS: Instructions for Submitting Abstracts 184
INIS: Authority List for Corporate
Entries and Report Number Prefixes 184
INIS: Specifications for Machine
Readable Data Exchange 184
INIS: Authority List for Journal Titles 184
INIS: Manual for Indexing 184
INIS: Thesaurus 184
INIS: Thesaurus del Sistema
Internacional de Documentacion Nuclear 185
INIS: Manual for Online Retrieval 185
Multilingual Dictionary 185
INIS: Guidelines for Standardized
Entry of Corporate Bodies 185
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INIS - Legal Series - IAEA Reference Data Series - Safeguards Information Series

No. Symbol Title Page No.

22 IAEA-INIS-22 (Rev. 0)
23 IAEA-INIS-23

INIS: Database Manual
INIS: FIBRE User's Manual

185
186

LEGAL SERIES

No. Symbol

3 STI/PUB/954

4 STI/PUB/430

6 STI/PUB/274
7 STI/PUB/250

7-S1 STI/PUB/942

Title Page No.

8
9

10
11
12
13
14

15

16

STI/PUB/333
STI/PUB/387

STI/PUB/421
STI/PUB/530
STI/PUB/615
STI/PUB/703
STI/PUB/765

STI/PUB/850

STI/PUB/962

Agreements Registered with the International
Atomic Energy Agency — 11th Edn 179
International Conventions on Civil Liability
for Nuclear Damage — Revised 1976 Edn 179
Insurance for Nuclear Installations 179
The Law and Practices of the International
Atomic Energy Agency 179
The Law and Practices of the International
Atomic Energy Agency 1970-1980. Supplement 1
to the 1970 Edition of Legal Series No. 7 179
Experience and Trends in Nuclear Law 179
International Treaties Relating to Nuclear
Control and Disarmament 179
Licensing and Regulatory Control of Nuclear Installations 180
International Acceptance of Irradiated Food: Legal Aspects 180
Convention on the Physical Protection of Nuclear Material 180
Reglementation des Activites Nucleates 180
Convention on Early Notification of a Nuclear Accident
and Convention on Assistance in the Case
of a Nuclear Accident or Radiological Emergency 180, 188
Bilateral, Regional and Multilateral Agreements
Relating to Co-operation in the Field of Nuclear Safety 180
Convention on Nuclear Safety 181

IAEA REFERENCE DATA SERIES

Symbol

IAEA-RDS-1/15

IAEA-RDS-2/15
IAEA-RDS-3/09

Title Page No.

Energy, Electricity and Nuclear Power Estimates
for the Period up to 2010. July 1995 Edn 121
Nuclear Power Reactors in the World. April 1995 Edn 118
Nuclear Research Reactors in the World.
December 1995 Edn 27
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IAEA SAFEGUARDS INFORMATION SERIES

Symbol

IAEA/SG/INF/1 (Rev. 1)
IAEA-SG/INF/2

IAEA/SG/INF/3
IAEA/SG/INF/4
IAEA/SG/INF/5
IAEA/SG/INF/6

Title Page No.

IAEA Safeguards Glossary — 1987 Edn 175
IAEA Safeguards: Guidelines for States' Systems of
Accounting for and Control of Nuclear Materials 175
IAEA Safeguards: An Introduction 175
IAEA Safeguards: Aims, Limitations, Achievements 175
IAEA Safeguards: Safeguards Techniques and Equipment 175
IAEA Safeguards: Implementation at Nuclear
Fuel Cycle Facilities 175

PERIODICALS OF THE IAEA

Symbol Title Page No.

STI/PUB/245
SEN/PUB/2
STI/PUB/23
STI/PUB/23/APID/1

STI/PUB/23/APID/2

STI/PUB/23/APID/3

STI/PUB/23/APID/4

STI/PUB/23/APID/5

STI/PUB/23/APID/6

INIS Atommdex
Meetings on Atomic Energy
Nuclear Fusion
Atomic and Plasma-Material Interaction
Data for Fusion, Vol. 1
Atomic and Plasma-Material Interaction
Data for Fusion, Vol. 2
Atomic and Plasma-Material Interaction
Data for Fusion, Vol. 3
Atomic and Plasma-Material Interaction
Data for Fusion, Vol. 4
Atomic and Plasma-Material Interaction
Data for Fusion, Vol. 5
Atomic and Plasma-Material Interaction
Data for Fusion, Vol. 6

20,

20,

20,

20,

20,

21,

201
202
202

167, 203

167,203

167, 203

167, 203

167, 204

168, 204
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PUBLICATIONS DE LAIEA EN LANGUE FRANQAISE

COLLECTION SECURITE

No. de serie

6

7

26

35-S1

35-S2

37

54

55

69

72

73

Symbole

STI/PUB/866

STI/PUB/867

STI/PUB/637

STI/PUB/927

STI/PUB/928

STI/PUB/868

STI/PUB/579

STI/PUB/580

STI/PUB/705

STI/PUB/708

STI/PUB/709

75-INSAG-1 STI/PUB/740

75-INSAG-2 STI/PUB/770

75-INSAG-3

75-INSAG-4
75MNSAG-5
75-INSAG-6
76
77

STI/PUB/802

STI/PUB/882
STI/PUB/910
STI/PUB/916
STI/PUB/726
STI/PUB/728

Titre Page

Reglement de transport des matieres
radioactives. Edition de 1985 (Revue en 1990) 82
Commentaire des dispositions du reglement de
transport des matieres radioactives de I'AIEA
(Edition de 1985). Deuxieme edition (Revue en 1990) 81
La radioprotection des travailleurs dans
('extraction et le traitement des minerals
radioactifs. Edition de 1983
Code pour la surete des reacteurs
nucleates de recherche: Conception
Code pour la surete des reacteurs
nucleates de recherche: Exploitation
Directives pour ('application du reglement de
transport des matieres radioactives de I'AIEA
(Edition de 1985).Troisieme edition (Revue en 1990)
Stockage definitif souterrain des dechets
radioactifs. Principes directeurs
Plans d'intervention hors du site en cas
d'accident nucleaire dans une installation
Gestion des dechets radioactifs des centrales
nucleaires. Code de bonne pratique 53,
Principes relatifs a I'etablissement de
niveaux d'intervention pour la protection
du public dans le cas d'un accident
nucleaire ou d'une urgence radiologique obsolete
Exercices d'intervention en cas d'urgence
dans les installations nucleaires: preparation,
conduite et evaluation 48, 98
Rapport recapitulatif sur la reunion
d'analyse de I'accident de Tchernobyl 51, 112
Le terme-source radioactif resultant d'accidents
graves dans ies centrales nucleaires
equipees de reacteurs a eau ordinaire 51, 111
Principes fondamentaux de surety
pour les centrales nucleaires 51
Culture de surete 51
Surete de I'energie d'origine nucleaire 52
Etudes probabilistes de surete 52
Glossaire de radioprotection (multilingue) 94
Principes de limitation des rejets d'effluents
radioactifs dans I'environnement 92, 195

45

26

26

87,

,94

.78

.78

80

165

obsolete

105, 156
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No. de serie

78

80

81

85

87

89

93

99

110

INDEX

Symbole

STI/PUB/733

STI/PUB/869

STI/PUB/751

STI/PUB/772

STI/PUB/773

STI/PUB/817

STI/PUB/801

STI/PUB/854

STI/PUB/938

Titre

Definition et recommandations pour la
Convention sur la prevention de la pollution
des mers resultant de I'immersion de dechets
et autres matieres, 1972. Edition de 1986
Abreges des prescriptions concernant le
transport de types determines d'envois de
matieres radioactives. (Revus en 1990)
Niveaux d'intervention derives pour la limitation
des doses au public dans le cas d'un accident
nucleaire ou d'une urgence radiologique
Gestion des dechets des mines et des
usines de traitement des minerais
d'uranium et de thorium
Planification et preparation des interventions
en cas d'accident pendant le transport de
matieres radioactives
Principes pour I'exemption de controle
reglementaire de sources et pratiques
pouvant entralner une radioexposition
Les systemes de notification d'evenements
inhabituels survenant dans les centrales nucleaires
Principes de surete et criteres techniques
pour le stockage definitif souterrain des
dechets de haute activite
La surete des installations nucleaires

Page

103, 181, 188

82

epuisee

46, 107, 161

81, 99

93, 106

77

86, 107
78

PROGRAMME NUSS

1. Organisation gouvernementale

No. de serie

50-C-G (Rev. 1)

Guides de surete

50-SG-G1

50-SG-G2

50-SG-G3

Symbole

STI/PUB/796

STI/PUB/513

STI/PUB/515

STI/PUB/571

Titre

Code sur la surete des centrales
nucleaires: Organisation gouvernementale

Qualifications et formation du personnel
de I'organisme reglementaire
Renseignements a fournir a I'appui des
demandes d'autorisation pour les
centrales nucleaires
Conduite de I'examen-evaluation
reglementaire pendant la procedure
d'autorisation pour les centrales nucleaires

Page

56, 115

56, 115

57, 115

57, 115
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No. de serie

50-SG-G4

50-SG-G6

50-SG-G8

50-SG-G9

Symbole Titre

STI/PUB/557 Inspection des centrales nucleates par
I'organisme reglementaire et suites a y donner

STI/PUB/601 Etat de preparation des pouvoirs publics
pour les cas d'urgence dans les
centrales nucleates

STI/PUB/620 Autorisations relatives aux centrales
nucleates: Teneur, presentation et
aspects juridiques

STI/PUB/676 Reglements et guides relatifs aux
centrales nucleates

Page

57, 116

57, 100, 116

58, 116

58, 116

2. Choix des sites

50-C-S(Rev. 1) STI/PUB/797

Guides de surete

50-SG-S1 (Rev. 1) STI/PUB/871

50-SG-S3

50-SG-S4

50-SG-S5

50-SG-S6

50-SG-S7

50-SG-S8

50-SG-S9

50-SG-S10A

50-SG-S10B

50-SG-S11A

50-SG-S11B

STI/PUB/549

STI/PUB/569

STI/PUB/585

STI/PUB/539

STI/PUB/677

STI/PUB/727

STI/PUB/682

STI/PUB/602

STI/PUB/655

STI/PUB/614

STI/PUB/666

Code sur la surete des centrales
nucleates: Choix des sites

Seismes et autres phenomenes connexes
a prendre en consideration pour le choix
des sites de centrales nucleates
Dispersion atmospherique et choix des
sites de centrales nucleates
Choix et evaluation des sites de
centrales nucleaires du point de vue
de la repartition de la population
Agressions externes dues aux activites
humaines et choix des sites des
centrales nucleaires
Dispersion hydrologique des matieres
radioactives et choix des sites de
centrales nucleaires
Choix des sites de centrales nucleaires
— aspects hydrogeologiques
Les fondations des centrales nucleaires
sous I'aspect de la surete
Recherche et classement de sites de
centrales nucleaires
Crue de reference pour les sites de
centrales nucleaires voisins de cours d'eau
Niveau d'inondation de reference
pour les sites cotiers de centrales nucleaires
Phenomenes meteorologiques extremes
(cyclones tropicaux exceptes) et choix
des sites de centrales nucleaires
Cyclone tropical de reference et
choix des sites de centrales nucleaires

58

58

59, 188

59

59

60,

60,

193

193

60

60

61

61

61

61
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No. de serie Symbole

3. Conception

50-C-D(Rev. 1)

litre Page

Guides de surete

50-SG-D1

50-SG-D3

50-SG-D4

50-SG-D5

50-SG-D6

50-SG-D7 (Rev. 1)

50-SG-D8

50-SG-D9

50-SG-D10

50-SG-D11

50-SG-D12

50-SG-D13

50-SG-D14

STI/PUB/798 Code sur la surete des centrales
nucleaires: Conception 62, 127

STI/PUB/542

STI/PUB/551

STI/PUB/552

STI/PUB/581

STI/PUB/870

STI/PUB/678

STI/PUB/687

STI/PUB/662

STI/PUB/730

STI/PUB/693

STI/PUB/731

STI/PUB/732

Fonctions de surete et classification des
composants pour les reacteurs a eau bouillante,
a eau sous pression et a tubes de force
Systeme de protection et dispositifs
associes dans les centrales nucleaires
Protection des centrales nucleaires
contre les projectiles d'origine interne
et leurs effets secondaires
Agressions externes dues aux activites
humaines et conception des centrales nucleaires
Source froide ultime et systemes de
transport de la chaleur directement
associes pour les centrales nucleaires
Systemes d'energie de secours
dans les centrales nucleaires
Instrumentation et commande des
centrales nucleaires
Conception de la protection radiologique
dans les centrales nucleaires
Systemes de manutention et de stockage du
combustible dans les centrales nucleaires
Principes generaux de surete dans la
conception des centrales nucleaires
Conception des systemes de confinement
des reacteurs de centrales nucleaires
Systemes de refroidissement du reacteur
et systemes associes dans les
centrales nucleaires
Conception pour la surete du cceur des
reacteurs de centrales nucleaires

62

63

63

obsolete

63

63

63, 130

64, 89

46,64

64

65

65, 129

65, 127

4. Exploitation

50-C-O(Rev. 1)

Guides de surete

50-SG-O1 (Rev. 1)

STI/PUB/799

STI/PUB/874

Code sur la surete des centrales
nucleaires: Exploitation

Code sur la surete des centrales
nucleaires: Exploitation

66, 122

66, 137
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No. de serie

50-SG-O2
50-SG-O3

50-SG-O4

50-SG-O5

50-SG-O6

50-SG-O7(Rev.1)
50-SG-O8(Rev.1)

50-SG-O9

50-SG-O10

50-SG-O11

Symbole

STI/PUB/554
STI/PUB/531

STI/PUB/574

STI/PUB/654

STI/PUB/618

STI/PUB/848
STI/PUB/849

STI/PUB/660

STI/PUB/685

STI/PUB/734

Titre

Inspection en service des centrales nucleaires
Limites et conditions d'exploitation pour
les centrales nucleaires
Procedures des essais de mise en service
des centrales nucleaires
La radioprotection pendant I'exploitation
des centrales nucleates
Etat de preparation de I'organisme
exploitant (du titulaire) pour les cas
d'urgence dans les centrales nucleaires
La maintenance des centrales nucleaires
Surveillance des constituants importants
pour la surete dans les centrales nucleaires
Gestion des centrales nucleaires et
surete d'exploitation
Gestion du coeur et manutention du
combustible dans les centrales nucleaires
Gestion des effluents et dechets radioactifs
pendant I'exploitation des centrales nucleaires

Page
66, 123

66, 126

67, 123

67, 93

67, 100

67, 124

68

68, 124

68

69, 106, 158

5. Assurance de la qualite

50-C-QA (Rev. 1) STI/PUB/800

Guides de surete

50-SG-QA1

50-SG-QA2

50-SG-QA3

50-SG-QA4

STI/PUB/663

STI/PUB/532

STI/PUB/533

STI/PUB/587

50-SG-QA5(Rev.1) STI/PUB/735

50-SG-QA6

50-SG-QA7

50-SG-QA8

STI/PUB/605

STI/PUB/606

STI/PUB/577

Code sur la surete des centrales
nucleaires: Assurance de la qualite

Etablissement d'un programme
d'assurance de la qualite pour une
centrale nucleaire
Systeme de dossiers de compte rendu
relatifs a I'assurance de la qualite
pour les centrales nucleaires
Lassurance de la qualite dans
I'approvisionnement en biens et services
destines aux centrales nucleaires
L'assurance de la qualite pendant la
construction des centrales nucleaires
sur le site
L'assurance de la qualite pendant les
essais de mise en service et I'exploitation
des centrales nucleaires
L'assurance de la qualite dans la
conception des centrales nucleaires
Organisation de I'assurance de la qualite
pour les centrales nucleaires
L'assurance de la qualite et la fabrication
d'elements pour les centrales nucleaires

69, 114, 132

69, 114, 133

70, 114, 133

70, 114, 133

70, 114, 133

70, 114, 134

71, 114, 134

71, 115, 134

71, 115, 134
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No. de serie

50-SG-QA10

50-SG-QA11

Symbole

STI/PUB/560

STI/PUB/644

litre

Enquetes (audits) d'assurance de la
qualite pour les centrales nucleates
L'assurance de la qualite dans
I'approvisionnement, la conception et
la fabrication des assemblages
combustibles nucleates

Page

71, 115, 135

72, 115, 135

DIVERS

Serie

Collection juridique n°4

Symbole

STI/PUB/430

Collection juridique n°13 STI/PUB/703

Collection juridique n°14 STI/PUB/765

STI/PUB/815
STI/PUB/847

litre

Conventions internationales relatives
a la responsabilite civile en matiere de
dommages nucl6aires
R6glementation des
activites nucleaires
Convention sur la notification
rapide d'un accident nucleaire et
Convention sur I'assistance en
cas d'accident nucleaire ou de
situation d'urgence radiologique
L'accident radiologique de Goiania
Laccident radiologique de San Salvador

Page

178

180

180, 188
97, 100
97, 100
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ПУБЛИКАЦИИ МАГАТЭ НА РУССКОМ ЯЗЫКЕ

РУКОВОДСТВА ПО БЕЗОПАСНОСТИ

№

6

26

35-S1

35-S2

37

54

55

69

72

73

Символ

STI/PUB/866

STI/PUB/867

STI/PUB/637

STI/PUB/927

STI/PUB/928

STI/PUB/868

STI/PUB/579

STI/PUB/580

STI/PUB/705

STI/PUB/708

STI/PUB/709

75-INSAG-1 STI/PUB/740

75-INSAG-2 STI/PUB/770

75-INSAG-3 STI/PUB/802

75-INSAG-4 STI/PUB/882

Название Стр.

Правила безопасной перевозки
радиоактивных веществ. Издание 1985 года
(Исправленное в 1990 году) 82
Пояснительный материал к Правилам
МАГАТЭ по безопасной перевозке радиоактивных
веществ (Издание 1985 года)
Второе издание (Истравленное в 1990 году) 81
Радиационная защита профессиональных
работников при добыче и обогащении
радиоактивных руд. Издание 1983 года Не пере-
Свод положений по безопасности ядерных издается
исследовательских реакторов: проектирование 26, 78
Свод положений по безопасности ядерных
исследовательских реактров: эксплуатация 26, 78
Справочный материал к Правилам МАГАТЭ
по безопасной перевозке радиоактивных
веществ (Издание 1985 года). Третье издание
(Исправленное в 1990 году) 80
Подземное захоронение радиоактивных
отходов: Основное руководство 87, 165
Планирование защитных мер за пределами
площадки в случае радиационных аварий
на ядерных установках Устар.
Обращение с радиоактивными отходами
атомных электростанций 53, 105, 156
Принципы установления уровней вмешательства
для защиты населения в случае ядерной аварии или
радиационной аварийной ситуации Устар.
Учения для проверки готовности на случай
аварий на ядерных установках: подготовка,
проведение и оценка 48, 98
Итоговый доклад о совещании по рассмотрению
причин и последствий аварии в Чернобыле 51,772
Характеристики источника выброса радионуклидов
при крупных авариях на атомных
электростанциях с легководными реакторами 51, 112
Основные принципы безопасности
атомных электростанций
Культура безопасности

75-INSAG-5 STI/PUB/910 Безопасность ядерной энергетики

51
Не пере-
издается

52

231



LANGUAGE INDEX
№ Символ Название Стр.

75-INSAG-6 STI/PUB/916
75-INSAG-7 STI/PUB/913

76

77

78

80

81

STI/PUB/726

STI/PUB/728

STI/PUB/733

STI/PUB/869

STI/PUB/751

85

87

89

93

99

110

STI/PUB/772

STI/PUB/773

STI/PUB/817

STI/PUB/801

STI/PUB/854

STI/PUB/938

Вероятностный анализ безопасности
Чернобыльская авария: дополнение к
INSAG-1
[лоссарий по радиационной безопасности

Принципы ограничения выбросов
радиоактивных веществ в
окружающую среду
Определение и рекомендации для конвенции
по предотвращению загрязнения моря
сбросами отходов и других материалов,
1972 год. Издание 1986 года
Перечни требований по перевозке
определенных типов грузов радиоактивных
веществ (Исправлено в 1990 году)
Производные уровни вмешательства,
используемые для снижения доз облучения
населения в случае ядерной аварии или
радиационной аварийной ситуации: принципы,
процедуры и данные
Обращение с отходами при добыче и
обработке урановых и ториевых руд
Планирование мероприятий и готовность
на случай транспортных аварий, связанных
с радиоактивными веществами
Принципы изъятия источников излучения
и видов работ из-под регулирующего контроля
Системы информации о необычных событиях
на атомных электростанциях
Принципы безопасности и технические критерии
для подземного захоронения радиоактивных
отходов высокого уровня активности
Безопасность ядерных установок

52

52, 772
Не пере-

издается

92, 195

103,181, 188

82

89

46, 107,

81

93,

86,

,97

161

,99

106

77

107
78

ПРОГРАММА ПРНБ

1. Правительственная организация

50-C-G (Rev. 1)STI/PUB/796 Свод положений по безопасности атомных
электростанций: правительственная
организация регулирования вопросов
безопасности АЭС 56, 775
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№ Символ Название

LANGUAGE INDEX
Стр.

Руководства по безопасности

50-SG-G1

50-SG-G2

50-SG-G3

50-SG-G4

50-SG-G6

59-SG-G8

50-SG-G9

STI/PUB/513

STI/PUB/515

STI/PUB/571

STI/PUB/557

STI/PUB/601

STI/PUB/620

STI/PUB/676

Квалификация и подготовка сотрудников
органа, регулирующего вопросы Не пере-
безопасности АЭС издается
Информация, необходимая для
представления при обосновании заявок
на получение лицензии для атомных
электростанций 57, 775
Проведение обзора и оценки в целях
регулирования вопросов безопасности
в ходе лицензирования атомных Не пере-
электростанций издается
Проведение инспекций и применение
санкций органом, регулирующим вопросы
безопасности атомных электростанций 57, 776
FÔTOBHOCTb государственных органов на случай Не пере-
аварий на атомных электростанциях издается
Содержание и форма лицензий и
юридические вопросы лицензирования Не пере-
атомных электростанций издается
Правила и руководства
по безопасности атомных электростанций 58, 776

2. Выбор площадок

50-C-S (Rev. 1)STI/PUB/797 Свод положений по безопасности атомных
электростанций: выбор площадок

Руководства по безопасности

50-SG-S1
(Rev. 1)

50-SG-S3

50-SG-S4

50-SG-S5

50-SG-S6

STI/PUB/871

STI/PUB/549

STI/PUB/569

STI/PUB/585

STI/PUB/539

Учет землетрясений и связанных с ними явлений
при выборе площадок для атомных станций
Учет дисперсионных параметров атмосферы
при выборе площадок для атомных
электростанций
Учет распределения населения при выборе
и оценке площадок для атомных электростанций
Учет чрезвычайных ситуаций, возникающих
в результате деятельности человека, при
выборе площадок для атомных
электростанций
Учет параметров гидрологической дисперсии
радиоактивных веществ при выборе
площадок для атомных электростанций

58

58

Не пере-
издается
Не пере-
издается

Не пере-
издается

60, 193
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LANGUAGE INDEX

№ Символ

50-SG-S7 STI/PUB/677

50-SG-S8

50-SG-S9

STI/PUB/727

STI/PUB/682

50-SG-S10A STI/PUB/602

50-SG-S10B STI/PUB/655

50-SG-S11A STI/PUB/614

59-SG-B11B STI/PUB/666

Название Стр.

Гидрогеологические аспекты выбора площадок
для атомных электростанций 60, 193
Аспекты безопасности оснований
атомных электростанций 60
Изыскание площадок для атомных
электростанций 60
Учет наводнений в основах проекта атомных
электростанций, сооружаемых на берегах рек 61
Учет наводнений в основах проекта атомных
электростанций, сооружаемых на морском
побережье 61
Учет экстремальных метеорологических
явлений при выборе площадок для АЭС
(без учета тропических циклонов) 61
Учет тропических циклонов в основах
проекта атомных электростанций 61

3. Проектирование

50-C-D (Rev. 1)STI/PUB/798 Свод положений по безопасности атомных
электростанций: проектирование АЭС

Руководства по безопасности

50-SG-D1

50-SG-D3

50-SG-D4

50-SG-D5
(Rev. 1)

50-SG-D6

50-SG-D7
(Rev. 1)

50-SG-D8

STI/PUB/542

STI/PUB/551

STI/PUB/552

STI/PUB/984

STI/PUB/581

STI/PUB/870

STI/PUB/678

Не пере-
издается

Классификация функций систем безопасности
и оборудования кипящих реакторов, реакторов
с водой под давлением и реакторов канального Не пере-
типа издается
Система управления защитными действиями
и связанные с ней устройства на атомных
электростанциях 63
Защита от образующихся в результате аварий
летящих предметов и от их вторичных
воздействий на атомных электростанциях 63
Учет внешних событий, вызванных
деятельностью человека, при проектировании
атомных электростанций В подготовке
Конечный поглотитель тепла и непосредственно
связанные с ним системы передачи тепла
на атомных электростанциях 63
Системы аварийного энергоснабжения
атомных электростанций 63
Системы контрольно-измерительных приборов и
управления, связанные с обеспечением
безопасности атомных электростанций 63, 130
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LANGUAGE INDEX

№

50-SG-D9

50-SG-D10

50-SG-D11

50-SG-D12

50-SG-D13

50-SG-D14

Символ

STI/PUB/687

STI/PUB/662

STI/PUB/730

STI/PUB/693

STI/PUB/731

STI/PUB/732

Название Стр.

Вопросы радиационной защиты в проектах
атомных электростанций 64, 89
Системы обращения с топливом и хранения
его на атомных электростанциях 46, 64
Общие принципы безопасности, учитываемые
при проектировании атомных электростанций 64
Проектирование систем защитной оболочки
реактора атомных электростанций 65
Система теплоносителя реактора и связанные с
ней системы атомных электростанций 65, 129
Безопасность активной зоны реактора в
проектах атомных электростанций 65, 127

4. Эксплуатация

50-С-О (Rev. 1)STI/PUB/799

50-SG-O1
(Rev. 1)

50-SG-O2

50-SG-O3

50-SG-O4

50-SG-O5

50-SG-O6

50-SG-O7
(Rev. 1)

50-SG-O8
(Rev. 1)

50-SG-O9

50-SG-O10

STI/PUB/874

STI/PUB/554

STI/PUB/531

STI/PUB/574

STI/PUB/654

STI/PUB/618

STI/PUB/848

STI/PUB/849

STI/PUB/660

STI/PUB/685

Свод положений по безопасности атомных
электростанций: эксплуатация АЭС

Руководства по безопасности

Укомплектование кадрами атомных
электростанций и подбор, профессиональная
подготовка и допуск к работе
эксплуатационного персонала
Проведение инспекций во время
эксплуатации атомных электростанций
Эксплуатацинные пределы и условия
на атомных электростанциях
Порядок ввода атомных электростанций
в эксплуатацию
Радиационная защита при эксплуатации
атомных электростанций
Готовность эксплуатирующей организации
(лицензиата) на случай аварий
на атомных электростанциях
Техническое обслуживание атомных
электростанций
Надзор за системами и узлами, важными
для безопасности атомных электростанций
Организация безопасной эксплуатации
атомных электростанций
Вопросы безопасности при работе с активной
зоной и обращении с топливом атомных
электростанций

66, 122

66, 122
Не пере-
издается

66, 126

67, 123
Не пере-
издается

67

67

68,

100

124

68

124

68
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LANGUAGE INDEX

№ Символ

50-SG-O11 STI/PUB/734

Название

Организация контроля радиоактивных
выбросов и отходов в процессе
эксплуатации атомных электростанций

Стр.

69, 106, 158

5. Обеспечение качества

50-C-QA
(Rev. 1)

STI/PUB/800 Свод положений по безопасности атомных
электростанций: обеспечение качества
на АЭС 69,774,132

Руководства по безопасности

50-SG-QA1 STI/PUB/663

50-SG-QA2 STI/PUB/532

50-SG-QA3 STI/PUB/533

50-SG-QA4 STI/PUB/587

50-SG-QA5 STI/PUB/735
(Rev. 1)

50-SG-QA6 STI/PUB/605

50-SG-QA7 STI/PUB/606

50-SG-QA8 STI/PUB/577

50-SG-QA10 STI/PUB/560

50-SG-QA11 STI/PUB/644

Создание программы обеспечения Не пере-
качества для проекта АЭС издается
Система записей по вопросам
обеспечения качества для атомных Не пере-
электростанций издается
Обеспечение качества при поставках
оборудования и предоставлении услуг Не пере-
для атомных электростанций издается
Обеспечение качества при сооружении Не пере-
атомных электростанций издается
Обеспечение качества при эксплуатации
атомных электростанций 70, 114, 134
Обеспечение качества при проектировании Не пере-
атомных электростанций издается
Организация обеспечения качества
для атомных электростанций 71, 775, 134
Обеспечение качества при изготовлении
оборудования атомных электростанций 71, 775, 134
Ревизия обеспечения качества для Не пере-
атомных электростанций издается
Обеспечение качества при заключении
контракта на поставку, при проектировании
и изготовлении топливных сборок 72, 775, 135

ДРУГИЕ ПУБЛИКАЦИИ

STI/PUB/884

STI/PUB/885

STI/PUB/815

Международный чернобыльский проект:
Общий обзор
Международный чернобыльский проект:
Технический доклад
Радиационная авария в Гоянии

96, 772

97, 772
97, 100
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№ Символ

STI/PUB/847
STI/PUB/939

IAEA/SG/INF/1
(Rev. 1)

IAEA/SG/INF/2

Серия изда- STI/PUB/430
ний по юри-
дическим
вопросам № 4
Серия изда- STI/PUB/765
ний по юри-
дическим
вопросам № 14

Название

Радиационная авария в Сан-Сальвадоре
Укрепление инфраструктур в области
радиационной и ядерной безопасности в
странах бывшего СССР
(арантии МАГАТЭ: Глоссарий.
Издание 1987 года
Гарантии МАГАТЭ: Руководящие принципы
государственных систем учета и контроля
ядерного материала
Международные конвенции о гражданской
ответственности за ядерный ущерб

Конвенция об оперативном оповещении о
ядерной аварии и Конвенция о помощи
в случае ядерной аварии или радиационной
аварийной ситуации

Стр.

7 100

116

175

175

179

180, 188
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PUBLICACIONES DEL OIEA EN ESPAÑOL

COLLECCION SEGURIDAD

Colección N° Símbolo

6 STI/PUB/866

7 STI/PUB/867

26

35-S1

35-S2

37

54

55

69

72

73

STI/PUB/637

STI/PUB/927

STI/PUB/928

STI/PUB/868

STI/PUB/579

STI/PUB/580

STI/PUB/705

STI/PUB/708

STI/PUB/709

75-INSAG-1 STI/PUB/740

75-INSAG-2 STI/PUB/770

75-INSAG-3 STI/PUB/802

75-INSAG-4 STI/PUB/882

81

Título Página

Reglamento para el transporte seguro de
materiales radiactivos. Edición de 1985
(enmendada en 1990) 82
Manual explicativo para la aplicación del
Reglamento del OIEA para el transporte
seguro de materiales radiactivos
(Edición de 1985). Segunda edición
(enmendada en 1990)
Protección radiológica de los trabajadores
en la minería y tratamiento de minerales
radiactivos. Edición de 1983
Código sobre la seguridad de los reactores
nucleares de investigación: Diseño
Código sobre la seguridad de los reactores
nucleares de investigación: Explotación
Manual de consulta para la aplicación
del Reglamento del OIEA para el transporte
seguro de materiales radiactivos (Edición de 1985).
Tercera edición (enmendada en 1990)
Evacuación subterránea de desechos
radiactivos. Orientación básica
Planificación de las medidas de emergencia
en el exterior del emplazamiento en caso de
accidente radiológico en una instalación nuclear
Gestión de desechos radiactivos de centrales
nucleares. Código de Práctica 53,
Principios para el establecimiento de niveles de
intervención para la protección del público en
caso de accidente nuclear o de emergencia radiológica obsoleta
Ejercicios en previsión de situaciones
de emergencia en instalaciones nucleares:
preparación, realización y evaluación 48, 98
Informe resumido sobre la Reunión de
examen a posteriori del accidente de Chernobil 51, 112
Términos fuente de radionucleidos
provenientes de accidentes graves en
centrales nucleares con reactores de agua ligera 51, 112
Principios básicos de seguridad para
centrales nucleares 51
Cultura de la Seguridad 51

45

26

26

87,

,94

,78

, 78

80

165

obsoleta

105, 156
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Colección N° Símbolo

75-INSAG-5 STI/PUB/910
75-INSAG-6 STI/PUB/916
75-INSAG-7 STI/PUB/913

76
77

78

80

STI/PUB/726
STI/PUB/728

STI/PUB/733

STI/PUB/869

81 STI/PUB/751

85

87

89

93

99

110

STI/PUB/772

STI/PUB/773

STI/PUB/817

STI/PUB/801

STI/PUB/854

STI/PUB/938

Título

Seguridad de la energía nucleoeléctrica
Evaluación probabilista de la seguridad
El accidente de Chernobil:
Actualización de INSAG-1
Glosario de protección radiológica. (Plurilingüe)
Principios para la limitación de las emisiones
de efluentes radiactivos al medio ambiente
Definición y recomendaciones a los efectos del
convenio sobre la prevención de la contaminación
del mar por vertimiento de desechos
y otras materias, 1972. Edición de 1986
Esquemas sinópticos de los requisitos
aplicables al transporte de tipos específicos
de remesas de material radiactivo.
(Edición enmendada en 1990)
Niveles de intervención derivados para su
aplicación al control de las dosis de radiación
al público en caso de accidente nuclear o
de emergencia radiológica. Principios,
procedimientos y datos
Gestión segura de desechos en la minería y
tratamiento de los minerales de uranio y de torio
Planificación y preparación de la respuesta a
emergencias debidas a accidentes de transporte
en los que intervengan materiales radiactivos
Principios para la exención del control
reglamentario de prácticas y fuentes de radiación
Sistemas para notificar sucesos no usuales
ocurridos en centrales nucleares
Principios y criterios técnicos de seguridad
para la evacuación subterránea de desechos
radiactivos de actividad alta
Seguridad de las instalaciones nucleares

Página

52
52

52, 112
94

92, 195

103, 181, 188

82

89,97

46, 107,

81

93,

86,

161

,99

106

77

707
78

PROGRAMMA NUSS

1. Organizaciones nacionales

Colección N°

50-C-G (Rev. 1)

Símbolo Título Página

STI/PUB/796 Código sobre ia seguridad de las
centrales nucleares: Organizaciones nacionales 56, 115
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Colecciôn № Simbolo

Guias de seguridad

50-SG-G1 STI/PUB/513

50-SG-G2

50-SG-G3

50-SG-G4

50-SG-G6

50-SG-G8

50-SG-G9

STI/PUB/515

STI/PUB/571

STI/PUB/557

STI/PUB/601

STI/PUB/620

STI/PUB/676

Titulo Pagina

Cualificaciones y capacitaciôn del personal
del ôrgano reglamentador de centrales nucleares 56, 115
Informaciôn que ha de presentarse en
apoyo de las solicitudes de licencia para
centrales nucleares 57, 115
Cumplimiento de los tråmites reglamentarios
de examen y evaluaciôn durante el proceso de
concesiôn de licencias para centrales nucleares 57, 115
Funciones de inspecciôn y coercion que
corresponden al ôrgano reglamentador
de centrales nucleares 57, 116
Medidas de las autoridades publicas en
prevision de situaciones de emergencia
en centrales nucleares 57, 100, 116
Licencias para centrales nucleares: contenido,
forma y consideraciones jun'dicas 58, 716
Reglamentos y guîas para centrales nucleares 58, 116

2. Emplazamiento

50-C-S(Rev. 1) STI/PUB/797

Guias de seguridad

50-SG-S1 (Rev. 1) STI/PUB/871

50-SG-S3

50-SG-S4

50-SG-S5

50-SG-S6

50-SG-S7

50-SG-S8

STI/PUB/549

STI/PUB/569

STI/PUB/585

STI/PUB/539

STI/PUB/677

STI/PUB/727

Côdigo sobre la seguridad de las
centrales nucleares: Emplazamiento

Terremotos y cuestiones conexas
en relaciôn con el emplazamiento de
centrales nucleares
Dispersion atmosférica en relaciôn con el
emplazamiento de centrales nucleares
Selecciôn y evaluaciôn del emplazamiento
de centrales nucleares desde el punto de
vista de la distribuciôn de la poblaciôn
Sucesos exteriores imputables al hombre
en relaciôn con el emplazamiento de
centrales nucleares
Dispersion hidrolôgica de sustancias
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