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Abstract. In 1965 a 20-page report entitled World Uranium and Thorium Resources was published by the
OECD-European Nuclear Energy Agency. Today, 35 years later, the report is jointly prepared by the
OECD/Nuclear Energy Agency and the IAEA and published by the OECD. The report: Uranium Resources,
Production and Demand also known as the Red Book is in its 18th edition. It is the only official publication on
world uranium statistics and provides information from 45 or more countries. One aim of the Red Book is to
obtain a uniform, worldwide acceptable classification of uranium resources. The Red Book provides statistics
and analyses for resources, exploration, production, demand, secondary sources, surplus defence material and the
supply and demand relationship. The sales records indicate that it is used as reference material for various
purposes including public and private libraries, energy companies, uranium production companies, national and
international organisation, universities and other research and business institutions. In 1996 a study was started
which led to the 1999 report: Environmental Activities in Uranium Mining and Milling, a companion to the Red
Book. This complementary report provides information on the site characterization, dismantling and
decommissioning, waste management, water remediation, long term monitoring policies and regulations for 29
countries. A second report entitled "Environmental Remediation of Uranium Production Facilities'''' is being
prepared.

In 1965 a 20-page report entitled World Uranium and Thorium Resources was published by the
OECD-European Nuclear Energy Agency as a result of an assessment performed by 11 experts from
six countries. The report, which included information from 16 countries, was intended to be the first
of a series that expanded country coverage to include a worldwide review. Just two years later (1967),
the effort was improved when the IAEA was included in the exercise. Today, 35 years later, the report
published jointly by the NEA and IAEA as Uranium Resources, Production and Demand is in its 18th

edition. The report, also known as the Red Book, represents the only official publication on world
uranium statistics. The report is published every two years simultaneously in English and French by
the NEA and the IAEA and is translated into Japanese for circulation in Japan. The last four editions
contained information from over 45 countries, including for the first time, official reports from the
Russian Federation, Kazakhstan, Ukraine, China, the Czech Republic and Uzbekistan among others.

The Uranium Group is the body responsible for preparation of the report. The Group was formally
established as the Joint NEA/IAEA Uranium Group in 1996 when delegates from non-OECD
countries became official members of the Group. Before that date, however, non-OECD countries had
been actively contributing to the Red Book via their status as invited experts. Participation in the
Uranium Group activities and in particular in the preparation of the Red Book has grown each year
since 1991.

The publication is derived from responses to questionnaires designed by the Uranium Group and
distributed by the OECD/NEA and IAEA to national organisations worldwide. Between 25 and 40
experts and members of the Uranium Group nominated by the corresponding Member countries assess
the responses to the questionnaires. These contributions provide the basis for the descriptive
components in the supply and demand sections of the Red Book and also its individual country
reports.

Paper dedicated to the late Dr. Ingemar Lindholm, long term Swedish delegate to the Joint Uranium Group and promoter of
environmental activities.
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One of the aims of the Red Book is to obtain a uniform and worldwide acceptable categorisation of
the uranium resources. Resource estimates are divided into separate categories reflecting different
levels of confidence in the quantities reported. Resources with a high degree of assurance are defined
as Reasonably Assured Resources (RAR). This category refers to uranium that occurs in known
deposits of delineated size, grade and configuration. The quantities estimated are recoverable at
specified production costs when using currently proven mining and processing technology. RAR can
be correlated with the terms "measured and indicated resources" or "proven and probable" resources
used by the mining industry in many countries.

The Estimated Additional Resources Category 1 (EAR I) is defined as the amount that occurs in
addition to RAR mostly in the extensions of well explored deposits where the knowledge of the
deposits characteristics is considered to be inadequate to classify the resource as RAR. EAR I could
be correlated with the terms "inferred" or "possible".

In both the RAR and EAR I the degree of assurance of the uranium quantities is such that RAR +
EAR I are identified as Known Resources.

In addition, Estimated Additional Resources Category II (EAR 11) and Speculative Resources are
defined as categories with decreasing confidence in the estimates. Both are therefore combined under
Undiscovered Resources.

In contrast to other mineral commodities, uranium resources are classified according to their costs of
production. The cost classes have been modified and adjusted to the changing market conditions.

Recently the cost ranges for the resource estimates are:

<$40/kgU - <$15/lbU3O8

$40 - $80/kgU - $15 - $30 /lbU3O8

$80 - $130/kgU - $30 - $50 /lbU3O8

The very high cost category of < $260/kgU has not been assessed in recent editions.

Until 1990 the assessment of the world uranium situation, its resources, production, exploration and
demand was mainly restricted to the so called WOCA area which excluded the Soviet Union, China
and Central/Eastern Europe (CAMECON area). Owing to this exclusion, assessments for the entire
world were incomplete. However, before 1990, uranium trading between the WOCA and COMECON
areas was minimal.

The amount of uranium resources in the COMECON area was not known since the annual uranium
production was considered confidential in several countries of this region. Starting in 1990 the
worldwide uranium situation gradually opened when representatives from Central and Eastern
European countries, the Soviet Union and the CIS reported to the IAEA their corresponding uranium
resources and production and consequently joined the Uranium Group as visiting experts. The 1991
edition of the Red Book was the last one covering only countries of the WOCA region. At that time,
the reported reasonably assured uranium resources recoverable at costs below $ 80/kgU were about
1.5 million tU. These resources for 1999 are about 2.3 million tU covering now the entire world.
Official figures of the annual uranium production are now available on a worldwide basis as well as
the cumulative total uranium production since 1945. This enables analytical exercises on uranium
availability, e.g. in inventories and various stockpiles. The year 1991 thus represents a turning point in
the assessment of the worldwide uranium situation. Another change occurred in 1996 when the
Uranium Group was reconstituted forming, the Joint NEA/IAEA Uranium Group with official
membership of all non-OECD countries. As a consequence, two new Vice Chairmen were elected
(one from the Czech Republic and the other from the Russian Federation). These additions extended
support for activities already being conducted by the existing Vice Chairmen from France and the
USA and the Chairman from Germany.
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The data collection contained in the Red Book is used as reference material for various purposes.
Customers of the Red Book include public and private libraries, energy companies, uranium
companies, national and international organizations, universities and other research and business
institutions. The Red Book is valued by its customers for the reporting of worldwide official data and
for its unbiased and non-promotional analysis of the uranium market. The World Energy Council, the
leading non-commercial global multi-energy organisation of about 100 countries, relies on the
uranium resource and production data of the Red Book for its regular report Survey of Energy
Resources. Commercial organizations such as the Uranium Institute in London reviews the Red Book
data while preparing its own resource assessment based on information collected from the industry.

In summary the Red Book provides statistics and analysis for resources, exploration, production,
demand, secondary sources, surplus defence material and the supply and demand relationship.

Since 1995, the Red Book has included a section on "Radiation Safety and Environmental Aspects".
This section, which has been included in the last three editions of the Red Book, reflects the
increasing awareness in all countries of the need for environmental protection. For several years large
programmes have been underway in several countries to clean up wastes from closed mines and mills.
Many of these sites, particularly the older ones, were brought into production, operated and closed
when little was known about environmental effects. At the time, little concern was given to the
resulting environmental impacts. Currently, planning for and conducting uranium mine and mill
decommissioning, together with site cleanup and restoration, are of almost universal concern. Mine
and mill closure activities have been or are being conducted in most of the countries with a history of
uranium production. A summary of environmentally related activities reported by countries is
presented in this section of the Red Book.

In 1996, the Uranium Group started a study on environmental aspects in uranium mining and milling.
This issue became a major priority for the Group in response to an initiative by the Swedish
Government. Under the leadership of Mr. Lindholm from Sweden a subgroup investigated the current
world status. The results were published in 1999 in the joint NEA/IAEA report Environmental
Activities in Uranium Mining and Milling. The report presents an overview of environmental
activities related to uranium production. This profile of activities and concerns is based on survey
responses from 29 countries and also includes a review of relevant activities of the International
Atomic Energy Agency and the Nuclear Energy Agency of the OECD. The report also provides an
overview of the reported interests of specialists working in the field. These areas of interest include:
environmental impact assessment, emissions to air and water, work environment, radiation safety,
waste handling and disposal, mine and mill decommissioning, site restoration and the regulation of
these activities.

In 1999, the Joint NEA-IAEA Uranium Group established a "Working Group on Environmental
Restoration of World Uranium Production Facilities". This was done in response to the broadened
mandate of the Group to foster the exchange of information on environmental effects and
environmental technologies associated with uranium mining and ore processing. The Working Group
conducted a study on remediation activities and is preparing a report for publication in early 2001. To
obtain an overview of this theme, the Working Group sent questionnaires to Member Countries /
States requesting information about remediation activities. The results of this survey were analysed by
the Group and summarized in sections describing the most relevant issues involved in the remediation
of uranium production facilities. The report will provide a synopsis of the most relevant issues in
remediation programmes for uranium production facilities and an overview of activities and plans in
the reporting countries. Relevant issues discussed include: site characterisation, dismantling and
decommissioning, waste management facilities, water remediation, long term monitoring, policies and
regulations, and costs. The country profiles of remediation activities and plans include information
provided by 22 countries (12 OECD and 10 non-OECD countries).
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