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FOREWORD

From the Director General of the International Atomic Energy Agency
for the Compendium relating to the

Technical Workshop on Safeguards, Verification Technologies and Other Related Experience
11-13 May 1998

The process of verification aims to ensure that countries which have accepted to become
parties to an agreement do in practice comply with the provisions of that agreement.
Assurance that they are doing so is fundamental to building an atmosphere of trust. Trust is
built up and sustained over time when no violation is detected and when parties to a particular
agreement can be confident attempts to renege on obligations are likely to be detected in
timely fashion.

The IAEA safeguards system seeks to provide assurance by on-site inspection and other
means that countries that have made legally binding undertakings not to acquire nuclear
weapons are meeting their commitments - or, conversely, to ring the alarm bell at an early
stage if the opposite should prove to be the case. This international system of inspection and
verification is a key element, though certainly not the only element, of the "non-proliferation
regime" - the system of international, regional and national measures designed to prevent the
spread of nuclear weapons.

The discovery in Iraq, after the Gulf war, of a clandestine nuclear weapon system was
the main catalyst behind a major strengthening of IAEA safeguards. Prior to the experience in
Iraq, IAEA safeguards and the assurance derived therefrom focused primarily on a country's
own declaration about its nuclear material and activities. The post-Gulf war revelations made
clear that a new emphasis was required - the attention to nuclear material and activities
declared by a State had to be supplemented by measures to help verify the absence of any
undeclared activities. To do this, the system has moved beyond its traditional focus on
nuclear material accountancy - essentially an audit system to keep track of material declared
to the Agency - to a system giving a much broader and deeper picture of all nuclear activities
in a State and with a capability to detect possible undeclared activities.

The high point of cumulative efforts to build such a system came in May last year when
the Board of Governors of the International Atomic Energy Agency approved the Model text
of a Protocol Additional to Safeguards Agreements. This confers upon the Agency the
necessary legal authority to implement new measures that will significantly strengthen the
Safeguards System. The three major strengthening components are: access by IAEA
inspectors to more information about a State's nuclear programme and activities; more access
as relevant to the verification of that information; and greater use of appropriate, "state-of-the-
art" technology.

The aim of the Technical Workshop on "Safeguards, Verification Technologies and
Other Related Experience" held in Vienna from 11-13 May 1998 was to encourage a clearer
understanding of the IAEA Safeguards System, its origins, aims and evolution and where we



are now. During the course of the Workshop, presentations by IAEA officials and outside
experts also examined aspects of other components of the non-proliferation regime - as well
as current practices and procedures, and future prospects. For example, a series of
presentations described the characteristics of the interaction between global and regional
verification systems and described past and present experience in that regard. Prominence
given to such "state-of-the-art" verification technologies as environmental sampling, satellite
imaging and monitoring thorough remote and unattended techniques demonstrated, beyond
any doubt, the essentially dynamic nature of verification.

It is generally acknowledged that, in the post-cold war era, there have been major
achievements in preventing the further spread of nuclear weapons. But not all the challenges
have been met.

No verification system can in itself prevent proliferation. A key requirement is for
political accommodation which enhances national and regional security and creates
disincentives against the acquisition of nuclear weapons. But safeguards, import and export
controls and a reliable enforcement mechanism are vital corollaries. The presentations
assembled in this Compendium address aspects of the interaction between these various
elements - and the latest tools and techniques available to underpin the verification process.

I am pleased that the presentations given at the Workshop have been assembled into this
Compendium and can thus reach a wider audience. A wider understanding of the potential but
also the limitations of international nuclear verification is vital to the ultimate achievement of
a verified global elimination of nuclear weapons.
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MATERIAL OBLIGATIONS: FORMS AND CONTENT

L. Johnson
Director, Legal Division

Department of Administration
International Atomic Energy Agency

LEGAL FRAMEWORK

IAEA Statute

The IAEA's safeguards system is grounded in the provisions of the Agency's Statute. As
originally contemplated, the IAEA was to be a sort of broker of controlled nuclear assistance and
trade. It was anticipated that the majority of the safeguards arrangements would be a function of
the Agency's responsibility under Article II to "ensure, as far as it is able, that assistance provided
by or through it, is not used in such a way as to further any military purpose." However, the
Statute was drafted in such a way as to permit growth and flexibility in the system.

Article III.A.5 authorizes the Agency to establish and administer safeguards designed to
ensure that projects in the field of nuclear energy carried out or fostered by the Agency are not
used in such a way as to further any military purpose (a requirement with respect to which
Article XI.F.4 sets out in more detail: the assistance provided shall not be used in such a way as
to further any military purpose, and the project shall be subject to the safeguards provided for in
Article XII to the extent the Agreement specifies particular controls to be relevant). In addition,
Article III.A.5 authorizes the IAEA to apply safeguards to any bilateral or multilateral
arrangement, at the request of the parties, and to any of the nuclear activities of a State, at that
State's request.

Article XII of the Statute sets out the fundamental features of Agency safeguards in three
paragraphs:

1. The rights and responsibilities that the Agency has when carrying out safeguards, to
the extent relevant to the specific situation:

To examine the design of specialized equipment and facilities;
To require the maintenance and production of operating records to assist in
ensuring accountability for and control of source and special fissionable
materials;
To require the submission of reports;
To send into the State inspectors, designated by the Agency after consultation
with the State or States concerned, who shall have access at all times to all

Material Obligations: Forms and Content * Page 1
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places and data and to any person who by reason of his occupation deals with
materials, equipment, or facilities which are required by this Statute to be
safeguarded, as necessary to account for nuclear materials and to determine
whether there is compliance with the undertaking against use in furtherance of
any military purpose and with any other conditions prescribed in the
agreement;
Impose certain sanctions.

2. The requirement that the Agency establish a staff of inspectors, whose general
functions are specified in the Statute (including right of access)

3. The steps to be taken by inspectors, by the Director General and by the Board of
Governors in the event a State is found to be in violation of its safeguards
agreement, including calling upon the State to remedy the non-compliance,
reporting such non-compliance to the Member States of the Agency and to the
Security Council and the General Assembly of the United Nations, and imposing
certain sanctions.

Treaty and Supply Agreement Obligations

Assistance Provided by the Agency

Article III.A.5 of the Statute contemplates the application of Agency safeguards to
assistance provided by the IAEA. As provided for in Article XI.F of the Statute, Agency
assistance is provided under project and supply agreements concluded between the IAEA and
its Member States. These projects, which are administered by the Department of Technical
Co-operation, entail the conclusion of a supply agreement between a supplier State, the
recipient State and the Agency, and a project agreement between the Agency and the recipient
State which, among other provisions, requires the application of Agency safeguards where
relevant. That is so, for example, where the project involves the supply of nuclear material or
facilities.

Multilateral and Bilateral Treaties

The first such global treaty was the Treaty on the Non-proliferation of Nuclear Weapons
(the NPT), which entered into force 5 March 1970. Article III.l of the NPT requires each non-
nuclear weapon State1 (NNWS) to accept safeguards, as set forth in an agreement to be
concluded with the IAEA in accordance with its Statute, on all source or special fissionable
material in all peaceful nuclear activities within its territory, under its jurisdiction or carried out

1 Article IX.3 of the NPT defines a nuclear weapon State (NWS) as one which had
manufactured and exploded a nuclear weapon or other nuclear explosive device prior to
1 January 1967, of which there are five: the United States, the Soviet Union, France, the
United Kingdom and China.
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under its control anywhere, for the exclusive purpose of verifying that such material is not
diverted to nuclear weapons or other nuclear explosive devices.

In addition, Article III.2 of the NPT requires each State Party to the NPT not to provide
source or special fissionable material, or equipment or material especially designed or prepared
for the processing, use or production of special fissionable material, to a NNWS for peaceful
purposes unless the source or special fissionable material is subject to Agency safeguards.

Negotiation of the NPT resulted in accommodation of a number of States' interest in
retaining the right to use nuclear energy for non-explosive military purposes, specifically,
nuclear naval propulsion. In addition, the Treaty contemplates availability to NNWSs of the
potential benefits of peaceful applications of nuclear explosives, although not necessarily access
to the nuclear explosive devices themselves or to the relevant technology.

The first regional treaty on non-proliferation and a nuclear weapon free zone was the
Treaty for the Prohibition of Nuclear Weapons in Latin America, which was opened for
signature in Tlatelolco, Mexico on 14 February 1967. It entered into force in 1969 after eleven
States had ratified the Treaty and had waived the other requirements for its entry into force.
Article 1 of the Treaty requires all parties to use exclusively for peaceful purposes the nuclear
material and facilities which are under their jurisdiction, and to prohibit and prevent in their
respective territories (a) the testing, use, manufacture, production or acquisition by any means
whatsoever of any nuclear weapons, by the Parties themselves directly or indirectly, on behalf
of anyone else or in any other way, and (b) the receipt, storage, installation, deployment and any
form of possession of any nuclear weapons, directly or indirectly, by the parties themselves, by
anyone on their behalf or in any other way.

Articles 12-18 of the Tlatelolco Treaty establish a control system for the purpose of
verifying compliance with the obligation under the Treaty to use nuclear energy exclusively for
peaceful purposes, including the conclusion by each party of multilateral or bilateral agreements
with the IAEA for the application of its safeguards to its nuclear activities. It also requires the
conclusion of a safeguards agreement by each party to Protocol I of the Treaty which has de jure
or de facto responsibility for territories in the zone of application of the treaty. The Tlatelolco
Treaty also contemplates the possibility of peaceful applications of nuclear explosions. Unlike
the NPT, the Tlatelolco Treaty does not include a requirement of safeguards as condition of
nuclear supply.

The South Pacific Nuclear Free Zone Treaty (the Rarotonga Treaty) entered into force on
11 December 1986. Article 8, which establishes the control system under the Treaty, requires
the application to peaceful nuclear activities of safeguards by the IAEA pursuant to an
agreement required in connection with the NPT, or equivalent in scope. Unlike the NPT and the
Tlatelolco Treaty, no nuclear explosives or nuclear explosive devices are permitted within the
zone of application of the Treaty. With regard to exports, Article 4 of the Rarotonga Treaty
requires each party undertakes not to provide source or special fissionable material, or
equipment or material especially designed or prepared for the processing, use or production of
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special fissionable material for peaceful purpose to any NNWS unless subject to IAEA
safeguards, and to support the continued effectiveness of the international non-proliferation
system based on the NPT and the IAEA safeguards system.

The Southeast Asia Nuclear-Weapon Free Zone Treaty (the SEANWFZ Treaty) was
opened for signature by all States in Southeast Asia, namely Brunei Darussalam, Cambodia,
Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand and Vietnam, on 15
December 1995, in Bangkok. Under this Treaty, each State Party undertakes to use exclusively
for peaceful purposes nuclear material and facilities which are within its territory and areas
under its jurisdiction and control, and to conclude an agreement with the IAEA for the
application of full-scope safeguards to its peaceful nuclear activities. The Treaty also prohibits
the export of source or special fissionable material, or specially designed or prepared equipment
or material, to any NNWS except under a comprehensive safeguards agreement, and to NWSs,
in conformity with applicable safeguards agreements with the IAEA. The Control System set
up under the SEANWFZ Treaty also has a mechanism permitting a State Party to request a fact-
finding mission to another State Party in order to clarify and resolve a situation which may be
considered ambiguous or which may give rise to doubts about compliance with the provisions
of the Treaty. As in the Tlatelolco Treaty and the Pelindaba Treaty (see discussion below), the
SEANWFZ Treaty contains a Protocol open to signature by the nuclear-weapon States, whereby
such States undertake not to use or threaten to use nuclear weapons against any State Party to
the Treaty or within the Southeast Asia Nuclear Weapon-Free Zone.

The African Nuclear-Weapon-Free Zone Treaty (the Pelindaba Treaty) was opened for
signature in Cairo, Egypt on 11 April 1996. Pursuant to this Treaty, each Party undertakes not
to conduct research on, develop, manufacture stockpile or otherwise acquire, possess or have
control over any nuclear explosive device by any means anywhere; not to seek or receive any
assistance in the research on, development, manufacture, stockpiling or acquisition, or
possession of any nuclear explosive device; and not to take any action to assist or encourage the
research on, development, manufacture, stockpiling or acquisition or possession on any nuclear
explosive device. The parties also under take, to prohibit the stationing of nuclear weapons on
their territory and to prohibit the testing of any nuclear explosive devices on their territory. As
regards safeguards, each State Party undertakes to conduct all activities for the peaceful use of
nuclear energy under strict non-proliferation measures to provide assurance of exclusively
peaceful uses, to conclude a comprehensive safeguards agreement with the IAEA, and not to
export source or special fissionable material, or specially designed or prepared equipment or
material, to NNWSs except subject to a comprehensive safeguards agreement. Associated with
the Treaty are three Protocols: one open to signature by the NWSs and binding the States not to
use or threaten to use a nuclear explosive device against a Party to the Treaty or in the African
nuclear-weapon-free zone; one also open to signature by NWSs, in which they undertake not to
test or assist or encourage the testing of a nuclear explosive device within the zone; and one
open to all States with de jure or de factor international responsibility situated in the zone,
requiring, inter alia, the application of safeguards to such territories.

Material Obligations: Forms and Content * Page 4



Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

The Governments of Argentina and Brazil entered into an agreement in 1990 calling for
the establishment of a bilateral inspectorate and for the conclusion of a comprehensive
agreement with the IAEA for the application of safeguards to all nuclear material in nuclear
activities in Argentina and Brazil.

At the Request of a State

As indicated above, the drafters of the Statute anticipated the requirement of Agency
safeguards as a consequence of bilateral or multilateral arrangements. In the early days,
however, safeguards were applied almost exclusively as a condition insisted upon by suppliers
who wanted assurance that nuclear-related trade was not used for military purposes. IAEA
safeguards were also applied in lieu of bilateral safeguards arrangements which had been
concluded before the development of the system of international safeguards under the IAEA
(safeguards transfer agreements).

Basic Documents

INFCIRC/66/Rev.2

The first Safeguards Document (INFCIRC/26) was worked out by interested
Governments and the Secretariat in 1959 and 1960 and approved by the Board of Governors on
31 January 1961. It contained the principles and procedures for the application of safeguards to
small reactors. This document was extended to larger reactors by decision of the Board on 26
February 1964. In 1964 and 1965, a completely revised Safeguards Document was worked out
by a group of government experts and approved by the Board after unanimous concurrence by
the General Conference in September 1965 (INFCIRC/66). Annex I to INFCIRC/66, which
contains provisions for reprocessing plants, was approved by the Board in 1966, and Annex II,
which contains provisions for safeguarded nuclear material in conversion and fuel fabrication
plants, was adopted by the Board in 1968. With its two annexes, the Safeguards Document is
now referred to as INFCIRC/66/Rev.2. Its provisions are incorporated by reference in the
Safeguards Agreement.

In June 1961, the Board of Governors adopted a document referred to as the Inspectors
Document (GC(V)/INF/39,Annex), worked out with the help of Government experts, which
covers four different areas of the inspection activities, including designation of Agency
inspectors, notification of inspections, the conduct of inspection and rights of access and the
privileges and immunities of inspectors. This document is also incorporated by reference in
INFCIRC/66-type agreements (the comparable provisions in comprehensive safeguards
agreements are included in the text of the agreements themselves). Hence, the Inspectors
Document is of relevance only to agreements pursuant to INFCIRC/66/Rev.2.
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INFCIRC/153 (Corr.)

In 1970, the Board of Governors established a Safeguards Committee to advise it on the
contents of safeguards agreements to be concluded between the NNWSs party to the NPT and
the IAEA. Participation in the Committee was open to all Member States of the Agency, and
included, in addition to many States party to the NPT, such non-parties as Argentina, Brazil,
China, France, India, Pakistan and South Africa. The Safeguards Committee developed a
document entitled "The Structure and Content of Agreements between the Agency and States
Required in Connection with the Treaty on the Non-Proliferation of Nuclear Weapons", which
the Board approved in 1972, and requested the Director General to use as the basis for
negotiating safeguards agreements under the NPT. The document was published by the Agency
asINFCIRC/153(Corr.).

INFCIRC/153 has also served as a basis for the structure and content of comprehensive
safeguards agreements concluded pursuant to the Tlatelolco Treaty, and is considered the
standard for safeguards agreements under the Rarotonga Treaty, the African NWFZ Treaty and
the SEANWFZ Treaty. In addition, it provided a basis for the negotiation of the first unilateral
comprehensive safeguards agreement with Albania, a non-NPT comprehensive agreement with
Ukraine2, and the quadripartite safeguards agreement concluded with Argentina and Brazil.

Model Protocol Additional to Safeguards Agreements

In June 1993, the Board of Governors requested the Director General to submit to it
concrete proposals for the assessment, development and testing of measures for strengthening
safeguards and improving its cost effectiveness. In response thereto, the Secretariat of the
IAEA presented to the Board, in December 1993, "Programme 93 + 2". Over the course of the
next two years, the Secretariat identified a comprehensive set of strengthening and efficiency
measures divided into two parts: Part 1, consisting of measures which could, in the Secretariat's
view, be implemented under existing legal authority, and which were initiated following
notification to the Board in June of 1995; and Part 2, consisting of measures which were
believed to require complementary legal authority.

Between June 1995 and June 1996, the Secretariat of the IAEA, in close consultation with
Member States of the Agency, was able to develop for the Board's consideration a draft model
protocol for that complementary authority. That draft served as the basis for the deliberations of
Committee 24, the Committee established by the Board of Governors to negotiate a draft model
protocol. On 15 May 1997, the Board of Governors, in a special session, approved the model
for a new legal instrument designed to strengthen the effectiveness and improve the efficiency
of the IAEA safeguards system: the Model Protocol Additional to Agreements between States
and the IAEA (INFCIRC/540).

Ukraine has since concluded an NPT comprehensive safeguards agreement.
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The new measures contemplated in the Model Additional Protocol are of three general
types: information related, access related, and those related to administrative arrangements. The
first category includes requirements for the State to provide declarations about all aspects of its
nuclear fuel cycle and nuclear fuel cycle research and development, as well as any other location
where nuclear material intended for non-nuclear use is present, about buildings on the State's
nuclear sites, and about the manufacture and export of sensitive nuclear-related technologies. The
access provisions provide expanded Agency access to locations declared by the State, and access
for environmental sampling at locations not declared by the State. The administrative
arrangements include simplified inspector designation, multiple entry long-term visas, and Agency
access to modern means of communication (e.g., satellite communications systems).

Privileges and Immunities

Agency safeguards inspectors are entitled to certain privileges and immunities while
carrying out their responsibilities. These are grounded in Article XV.A of the Agency Statute,
which provides that the staff of the Agency shall enjoy such privileges and immunities as are
necessary in the independent exercise of their functions in connection with the Agency, and are
spelled out in the Agreement on the Privileges and Immunities of the Agency
(INFCIRC/9/Rev.2). The relevant provisions of this Agreement are incorporated by reference
into the safeguards agreements. They include immunity from legal process in respect of words
spoken or written and all acts performed by an inspector in his or her official capacity,
immunity from personal arrest or detention for non-official capacity, immunity from personal
arrest or detention for non-official as well as official acts occurring during a mission,
inviolability of papers and documents and freedom from seizure of personal baggage.

These privileges and immunities are to be extended to inspectors not only by the country
in which an inspection takes place, but also by those Member States through which inspectors
are transitting on their way to and from that country. It bears noting that the Agency has
consistently taken the position that the Statute creates an obligation for Member States to grant
immunities as specifically defined in INFCIRC/9/Rev.2, and that non-acceptance of that
agreement does not reduce the obligation of a Member State to accord inspectors immunities
adequate to enable them to efficiently complete their missions.

Decisions and Practices of the Agency's Board of Governors

The legal framework of Agency safeguards is formed not only by legal instruments, such
as the documents referred to above, but by the decisions and practices of the Agency's Board of
Governors as well. The following are among the more significant actions taken by the Board in
the context of interpretation of the Agency safeguards agreements.

Duration and Termination of INFCIRC/66 Agreements (GOV/1621)

Paragraph 16 of the INFCIRC/66/Rev.2 makes reference to the "desirability" of providing
for the continuation of safeguards with respect to produced special fissionable material and to
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any materials substituted therefor. In 1973, the Board expressed concern about the need for
safeguarding such material after the expiry of a safeguards agreement. As a consequence, since
1974, the duration of 66-type agreements has been tied to the actual use in the recipient State of
supplied material or items, rather than to fixed periods of time. Under these agreements,
safeguards are required to continue on all safeguarded items, including subsequent generations
of produced nuclear material derived from safeguarded material or facilities, until safeguards are
terminated on in accordance with the revisions of INFCIRC/66/Rev.2.

Nature of the "No Military" Use Undertaking

The safeguards agreements concluded in accordance with INFCIRC/66/Rev.2 contain an
undertaking by the State not to use safeguarded items for "any military purposes". In 1974, the
Director General proposed, and the Board accepted, an interpretation of that undertaking as
precluding the use of safeguarded items for any nuclear explosive device, whether intended for
peaceful or non-peaceful ends, owing to the technical impossibility of distinguishing between a
nuclear explosive device for peaceful uses and one for military uses. Although a small number
of States expressed reservations about this interpretation, all INFCIRC/66/Rev.2 safeguards
agreements since 1975 have incorporated a basic undertaking which expressly precludes the use
of safeguarded items for the manufacture of any nuclear weapon or to further any other military
purpose or for the manufacture of any other nuclear explosive device.

Although the comprehensive safeguards agreements concluded along the lines of
INFCIRC/153 do not prohibit all military uses of nuclear material, they, like INFCIRC/66
agreements, also expressly prohibit the use of nuclear material for nuclear weapons or other
nuclear explosive devices.

Coverage of Transfers of Technology, Non-Nuclear Material

Although originally limited in applicability to nuclear material and certain types of
nuclear facilities, the scope of INFCIRC/66-type agreements over the years has been expanded
with the approval of the Board. These agreements now include provisions for the safeguarding
of such items as non-nuclear materials (such as heavy water and zircaloy), non-nuclear facilities
(heavy water production plants), and transferred technology.

Containment and Surveillance

Although originally not expressly included in INFCIRC/66-type safeguards agreements,
specific provisions for the application of containment and surveillance measures have routinely
been included in such agreements.

Policy in Implementation of Financial Clauses in Safeguards Agreements

While all Agency safeguards agreements reflect the basic principle that the expenses of
safeguards are to be shared between the Agency and the State concerned, with each party
bearing the expenses of carrying out its own responsibilities under the agreement, questions
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have arisen over the years as to the responsibility for particular expenses associated with certain
safeguards activities. In 1990, the Director General presented to the Board a uniform policy
with respect to the allocation of such expenses under INFCIRC/66/Rev.2-type agreements and
INFCIRC/153 agreements (GOV/INF/577). Although some reservations were expressed by
two members of the Board, the Board expressed its support for the uniform interpretation of
financial clauses. The Secretariat has, since that time, included in the Subsidiary Arrangements
to all Safeguards Agreements the provisions presented to the Board.

Interpretation of Provisions Related to the Early Provision of Design Information

On 26 February 1992, the Board of Governors adopted a recommendation of the Director
General related to the early provision of design information. In so doing, the Board interpreted
paragraph 42 of INFCIRC/153, which stipulates that such information shall be provided "as
early as possible before nuclear material is introduced into a new facility", as requiring the
provision of design information as soon as the decision to construct, to authorize construction or
to modify a facility has been taken and, on an iterative basis, as the designs are developed. At
the direction of the Board, steps are being taken to adapt Subsidiary Arrangements accordingly.

Approval of Measures under Programme 93 + 2, Part I

As part of the effort by the Agency and its Member States to strengthen the Agency's
safeguards system, Programme 93 + 2, the Secretariat tabled for the Board's consideration a set
of measures (GOV/2807) for application in States with comprehensive safeguards agreements
concluded along the lines of INFCIRC/153. These measures provided for greater access to
information, more extensive physical access to locations, and maximizing the efficiency and cost-
effectiveness of the existing system. The measures were divided into two parts, those which could
already be implemented under existing authority and those which would require complementary
legal authority. At its meeting in June 1995, the Board took note of the Director General's plan to
implement at an early date those measures which fell within existing authority, thus indicating the
Board's concurrence with the Secretariat's legal interpretation of the Agency's existing rights of
access to information and locations, and urged States party to comprehensive safeguards
agreements to cooperate with the Secretariat to facilitate such implementation.

INITIATION AND PROCESS OF THE NEGOTIATION OF SAFEGUARDS
AGREEMENTS

While the IAEA is not a nation or a State under international law, it is an entity having an
"international personality". That is to say, governments have recognized the Agency as an
entity which has some of the powers and privileges normally associated with a sovereign State.
One of the Agency's recognized powers is to become a party to treaties. In simple terms, a
treaty is an agreement between two or more entities, usually governments, having international
personality. Thus, the IAEA's safeguards agreements, which are negotiated and concluded
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between the IAEA and governments of States or other non-governmental entities with
international personality (such as EURATOM or ABACC) are treaties.

The process of concluding a safeguards agreement is begun with a request by the State or
States concerned that the Secretariat prepare a text in accordance with the particular underlying
obligations and commitments of the State or States. The Secretariat then prepares a draft text
and submits it to the State or States for consideration. If necessary, negotiations are held
between the Agency and the State authorities with a view to agreeing ad referendum to a text
which provides for adequate safeguards. In conducting these negotiations, the Secretariat is
guided by the policies and practices previously approved by the Board of Governors. Upon
conclusion of the negotiations, the safeguards agreement is presented by the Secretariat to the
Board of Governors for its approval.

Upon approval of the text, the Director General is authorized to sign and implement the
safeguards agreement. Depending upon the State and its own national legislation, the
agreement then enters into force either upon signature or upon receipt by the Agency of
notification from the State that its statutory and constitutional requirements for entry into force
of the agreement have been met.

CONTENTS, COMPARISON AND IMPLEMENTATION OF THE SAFEGUARDS
AGREEMENTS

The safeguards agreements concluded by the IAEA may be categorized generally as those
item-specific agreements concluded in accordance with INFCIRC/66/Rev.2, comprehensive
safeguards agreements concluded in accordance with or along the lines of INFCIRC/153(Corr.)
and safeguards agreements applicable to all or part of the civil nuclear fuel cycles of nuclear
weapon States (the so-called "voluntary offer agreements").

The basic goals of all safeguards agreements are identical: to verify compliance with the
undertakings of the States Parties not to use safeguarded items for proscribed purposes.
Moreover, the basic technical aspects of the implementation of safeguards are applied in all
States subject to safeguards: each agreement provides for Agency review of design
information, reporting and record-keeping by the State, inspection activities to be carried out by
the IAEA, including rights of access and notification of inspections, and provisions related to
the exemption and termination of safeguards. To the extent practical and legally permissible,
efforts are made to standardize the Agency's safeguards approaches, taking into account
technical variations among the States' nuclear programmes.

However, the specific terms of the agreements vary, as outlined below.

While INFCIRC/66/Rev.2 serves as a guideline, INFCIRC/153 is a standardized model.
Hence, agreements concluded pursuant to FNFCIRC/66/Rev. 2 reflect a greater degree of
variation than do agreements concluded pursuant to INFCIRC/153. The agreements concluded
with the NWSs (all of which are party to the NPT) more closely resemble in format the latter,

Material Obligations: Forms and Content * Page 10



Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

with substantive variations reflecting the more limited scope of the agreements. This latter
category of agreements is often referred to as "voluntary offer agreements", owing to the fact
that the NPT does not impose on NWSs a requirement similar to that assumed by NNWSs party
to the NPT to conclude safeguards agreements with the IAEA.

Scope

The most significant distinction between the agreements concerns the scope and basic
undertakings of the States.

Safeguards agreements concluded pursuant to INFCIRC/66/Rev.2 agreements are
designed to cover only specified items, such as certain facilities, equipment, supplies of nuclear
material and non-nuclear material. Therefore, they must describe in detail their scope of
application. This is usually done in the basic undertaking provision, as well as in the provision
on the inventory. Agreements with NNWSs along the lines of INFCIRC/153 cover all source
and special fissionable material in all peaceful nuclear activities of the State party. Hence there
is no elaborate provision on the scope of the agreement and or on the inventory. The scope of
the so-called "voluntary offer agreements" varies from agreement to agreement. However,
while some provide for the application of safeguards to all of the State's civil nuclear activities
and others to only some of the State's civil programme, all provide for the selection by the
Agency of a sub-set of facilities or material from that which is offered by the State concerned.

Basic Undertaking

Safeguards agreements under INFCIRC/66/Rev.2 prohibit the use of safeguarded items be
used in such a way as to further any military purpose, which includes a proscription against their
use for any nuclear explosive device or any other military purpose (including nuclear naval
propulsion). Agreements with NNWSs party to the NPT prohibit the diversion of nuclear
material from peaceful nuclear activities to nuclear weapons or other nuclear explosive devices.
There is, however, no prohibition of non-explosive military applications of nuclear material.
Accordingly, agreements with NNWS parties to the NPT contain provision for the withdrawal
from safeguards of nuclear material for use in non-proscribed military nuclear activities (see
para. 14 of INFCIRC/153). As regards NWSs, the undertaking is limited to a commitment not
to withdraw material or facilities from safeguards except in accordance with the terms of the
relevant agreement, which provide in each case for withdrawal for national security reasons
(i.e., for use in the military fuel cycle).

Subsidiary Arrangements

The nature and content of Subsidiary Arrangements are discussed below under Section V.
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Design Review and Inspections

All safeguards agreements require States parties to submit to the Agency information on
the design of facilities where safeguards are applied. They also provide for Agency access to
review the design information. All of the agreements contemplate a three tier approach to
inspections (as distinguished from design information verification visits), consisting of those
carried out prior to entry into force of detailed arrangements for routine inspections (ad hoc
inspections), routine inspections, and special inspections.

Safeguards agreements concluded in accordance with INFCIRC/66/Rev.2 incorporate the
Agency's statutory right of access to all persons, places and information relevant to the
implementation of safeguards. INFCIRC/153 agreements, on the other hand, limit the Agency's
access to carry out routine inspections to strategic points identified in the Subsidiary
Arrangements (as do the voluntary offer agreements). However, it should be noted that this
limitation does not apply to ad hoc inspections carried out before entry into force of the
Subsidiary Arrangements, nor does it apply to special inspections.

INFCIRC/66 limits the maximum number of routine inspections annually at nuclear
facilities based on the inventory or throughput of nuclear material at the facility in question,
while providing for a right of access at all times to facilities with an inventory or annual
throughput in excess of 60 effective kilograms of nuclear material. INFCIRC/153, on the other
hand, limits the Agency's "inspection effort", permitting the Agency to distribute its inspection
activities within categories of facilities in the State.

Privileges and Immunities

As referred to above, each of the safeguards agreements contains a provision obliging the
State or States party to extend to IAEA inspectors while on mission certain privileges and
immunities. It must be pointed out that these privileges and immunities are granted to
inspectors in the interest of the Agency and not for the personal benefit of the inspectors.
Therefore, the IAEA has the right and duty to waive immunity in any case where, in the
Agency's opinion, the immunity would impede the course of justice and can be waived without
prejudice to the interest of the Agency.

Before an inspector begins to travel for the Agency, he or she must apply for a Laissez
Passer through the Visa Section. The Laissez Passer, which is honoured by all Member States
except the United States, Russia and Saudi Arabia, must be stamped with the appropriate visas
prior to departure on official business. Visas must be secured where required by the State
concerned not only for the State of ultimate destination, but also for any States in which the
inspector may be stopping over (although generally not for those through which the official is
simply transitting). For travel to those countries not honoring the Laissez Passer, and for
personal travel, an inspector must use his or her national passport, including visas where
appropriate.

Material Obligations: Forms and Content * Page 12



Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

Duration

The duration of INFCIRC/153 agreements is generally linked to the State's adherence to
the NPT, to the Tlatelolco Treaty or to other underlying treaties or agreements. There is no
provision for the survival of safeguards on produced special fissionable material upon expiry of
such an agreement. However, as noted above, recent safeguards agreements concluded on the
basis of INFCIRC/66/Rev.2 include a provision requiring continuation of the agreement until
safeguards are terminated in accordance with the provisions of the Safeguards Document.

Safeguards on Exports

INFCIRC/66/Rev.2 contains provisions requiring in general the application of safeguards
as a condition of re-transfer of safeguarded items. INFCIRC/153 contains no such condition, as
it was considered unnecessary in light of the requirement in Article III.2 of the NPT prohibiting
the transfer of nuclear material to NNWSs unless the material will be subject to safeguards in
that State3. However, INFCIRC/153 does contain a provision requiring notification to the
Agency if safeguards will not be applied in the importing State, a provision included to address
the circumstance of transfers to NWSs.

Disputes Resolution

Because safeguards agreements are treaties, the principles of international law, rather than
the rules of domestic national law, are used in the interpretation and application of safeguards
agreements. While the court systems of most countries are available to resolve differences
between private parties to a contract, for sovereign States, the International Court of Justice
(ICJ) is available to resolve disputes concerning treaties if the requirements of the Statute of the
Court are met.

The IAEA, however, is not subject to the jurisdiction of national courts, nor under the
Statute of the ICJ is it eligible to be a party to an action before that tribunal. Thus, there is no
court or established judicial tribunal which has competence to resolve a dispute between the
IAEA and a State relating to the interpretation and application of a safeguards agreement.

For this reason, all safeguards agreements contain a provision for submitting disputes
concerning the interpretation and application of the agreements to binding arbitration. Although
several versions of these provisions have been developed, they all basically provide for the
establishment of an arbitration panel (or arbitral tribunal) composed of one member selected by
each of the parties to the dispute, plus one or two members designated by the panel members

However, a number of comprehensive safeguards agreements not concluded pursuant to the
NPT do contain undertakings by the State(s) concerned to require safeguards on exports of
nuclear material.
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chosen by the parties to the dispute, plus one or two members designated by the panel members
chosen by the parties. The arbitration provisions are designed to ensure that the panel is always
composed of either three or five members to avoid the possibility of a tie vote.

No recourse to arbitration has been made to date in the course of implementing
safeguards.

Compliance and Enforcement

Because a safeguards agreement is a treaty, the responsibility to fulfil the obligations of
the agreement rests with the Government of the State that is party to the agreement. For
example, if the operator of a privately-owned facility subject to safeguards refused to allow
IAEA inspectors to conduct a properly scheduled inspection, the IAEA would request the
Government of the State concerned to take whatever steps are necessary to ensure that Agency
inspectors have adequate access to the facility. If the Government did not or could not obtain
adequate access for the inspectors, then the Government, not the operator, would have violated
the agreement unless the failure to do so was excused. It is the Government's responsibility to
ensure that persons under its jurisdiction act in accordance with the treaty obligations assumed
by that Government.

The information that a safeguards inspector is likely to uncover, however, is such that,
rather than demonstrating a clear violation of the agreement it would raise doubts as to whether
the State is fulfilling its obligations under the agreement. Regardless of the type of agreement,
the IAEA has the right and the duty to try to resolve these doubts through the examination of the
information assembled and the obtaining from the State of additional information and/or access
to additional locations.

If such doubts cannot be resolved to the satisfaction of the Director General, the Director
General would report, under an INFCIRC/153 agreement, to the Board of Governors that action
by the State concerned is essential and urgent to ensure the verification of non-diversion or
report to the Board the Agency's inability to verify that nuclear material required to be
safeguarded has not been diverted, or, under an INFCIRC/66/Rev.2 agreement, that the State is
in non-compliance with the agreement.

The nature of non-compliance by a State with its safeguards obligations may vary. Non-
compliance could derive, for example, from the unaccounted for presence or absence of nuclear
material, from misleading and/or falsified records or reports, from the denial of access to
Agency inspectors, or from the tampering with Agency instruments or seals.

Upon report by the Director General to the Board under an INFCIRC/66 agreement, the
Board is to call upon the Sate concerned to remedy forthwith any non-compliance which the
Board finds to have occurred. The Board is also required to report such non-compliance to all
Members of the IAEA.
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Under INFCIRC/153, any actions considered by the Board to be "essential and urgent"
are required to be implemented by the State without delay. If the State does not take the
required action, the Board may conclude, on the basis of the information reported to it by the
Director General, that the IAEA cannot fulfil its obligation under the agreement to verify non-
diversion; the Board may also find that the State is in further non-compliance with its
safeguards agreement.

Under the Statute of the Agency, failure by a State to take fully corrective action within a
reasonable time with respect to non-compliance could subject the State to curtailment or
suspension of assistance provided by the Agency or by a Member State, to the recall of material
and equipment, and to the suspension of the privileges and rights of Agency membership. Non-
compliance may also be reported to the Security Council and the General assembly of the
United Nations, which may trigger measures by the Security Council within the framework of
the United Nations Charter.

Since the inception of safeguards, the IAEA has reported to the Security Council cases of
non-compliance under three agreements (Romania, Iraq and the Democratic People's Republic
of Korea).

PROTOCOLS TO SAFEGUARDS AGREEMENTS

A number of protocols to INFCIRC/153 agreements have been concluded by the Agency.

Protocols for cooperation and coordination with multinational or national inspectorate
have been concluded with Euratom, with the newly-established Argentine-Brazilian Agency for
Accounting and Control of Nuclear Material (ABACC) and with Japan. In each case, the
IAEA's ability to reach independent conclusions concerning compliance with the agreement is
an indispensable element.

In addition, paragraph 24 of INFCIRC/153 requires the suspension of the application of
safeguards under other agreements with the State or States concerned while a comprehensive
safeguards agreement is in force. Accordingly, the IAEA has concluded protocols giving effect
to this article in cases where States have had pre-existing safeguards agreements with the
Agency. In cases where a State concerned had concluded a trilateral agreement for the
application of safeguards, the third party to the trilateral agreement is also a party to the
suspension protocol.

The standardized text for INFCIRC/153 agreements also provides for the conclusion of
protocols with States having no nuclear activities. Such protocols provide that implementation
of most of the provisions of Part II of the agreement shall be held in abeyance, with the
exception of those relating to the starting point of safeguards, subsidiary arrangements, design
information and international transfers, until such time as the quantity of nuclear material in the
State exceeds certain prescribed limits or the State has nuclear material in a nuclear facility.
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Finally, as mentioned above, a number of States have concluded Additional Protocols
along the lines of the Model Additional Protocol (INFCIRC/540). Those concluded with
NNWSs are substantively identical to, and contain all of the measures referred to in, the Model.
The Additional Protocols concluded with the NWSs vary in scope and content, ranging from the
US Additional Protocol, which includes all of the measures, but excludes activities with direct
national security significance, to those concluded with the UK and France, which contain those
measures which the States have concluded have a relevance to NNWSs. Thus far, no
INFCIRC/66 States have concluded an Additional Protocol.

SUBSIDIARY ARRANGEMENTS

INF CIRC/153 agreements expressly require the conclusion of Subsidiary Arrangements
between the State and the Agency detailing how the procedures in the agreement are to be
implemented. These Subsidiary Arrangements consist of a General Part and Facility
Attachments, as well as an Attachment for locations outside facilities, where applicable.
Although INFCIRC/66/Rev.2 does not speak in terms of a formal document such as "Subsidiary
Arrangements", most recent agreements based on INFCIRC/66/Rev.2 do include a specific
reference to them. However, this only formalizes the Agency's practice of making detailed
arrangements for the implementation of safeguards in all States with such agreements.
Subsidiary Arrangements are also concluded with NWSs in implementation of their voluntary
offer agreements.

The Model Additional Protocol also permits, but does not require, the conclusion of
Subsidiary Arrangements with respect to the measures laid down in an Additional Protocol,
unless requested by one of the parties to the safeguards agreement.

The procedures for concluding the Subsidiary Arrangements are not the same as for the
conclusion of the safeguards agreements. The process is generally initiated by the Secretariat
before or shortly after the entry into force of the relevant agreement with the provision of draft
Subsidiary Arrangements based on standardized texts. Efforts are made to maintain the
standardization of these documents in the interest of non-discrimination, while taking into
account the technical differences and circumstances of the individual States. The negotiations
are conducted both in writing and in meetings with the State authorities. Agreement to the texts
of the Subsidiary Arrangements are reflected in exchanges of letters, not, as is the case with the
safeguards agreements, by formal signature. Nor do they normally require review or approval
by the Board of Governors. They may be amended at any time upon agreement between the
Agency and the State. The Subsidiary Arrangements are treated as confidential documents and
are not published by the Agency.
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VI. AMENDMENT AND RENEGOTIATION

The parties to an agreement concluded pursuant to INFCIRC/66/Rev.2 are required to
consult, at the request of either party, on the amendment of such an agreement. If the Board
modifies the Safeguards Document, the Inspectors Document, or the scope of the safeguards
system, the agreement shall be amended if the Government(s)party to the agreement so
requests). Amendments to INFCIRC/66/Rev.2 safeguards agreements usually made for the
purpose of extending the duration of the agreement, and occasionally, the scope.

INFCIRC/153 agreements provide that either party (the State or the IAEA) may request
consultations on the amendment of the agreement. Any amendment would require the agreement
of all parties to the agreement. Entry into force of such an amendment would be subject to the
same conditions as entry into force of the agreement. To date there have been no amendments to
the substance of INFCIRC/153 agreements, except to add parties to an agreement.

Amendments to Additional Protocols concluded on the basis of INFCIRC/540 may be
modified in accordance with the procedures provided for in the relevant safeguards agreement,
except that Annex I (List of Activities referred to in Article 2.a.(iv) of the Protocol) and Annex
II (List of Specified Equipment and Non-Nuclear Material for the Reporting of Exports and
Imports according to Article 2.a.(ix)) may be amended by the Board of Governors upon the
advice of an open-ended working group of experts which would be established by the Board.
Any such amendment would take effect automatically for all Additional Protocols four months
after its adoption by the Board.
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NUCLEAR VERIFICATION:
WHAT IT IS, HOW IT WORKS,

THE ASSURANCES IT CAN PROVIDE

V. Fortakov
Director, Division of Technical Services

Department of Safeguards
International Atomic Energy Agency

INTRODUCTION

International nuclear material safeguards consist of a complex control system based
on material accountancy with the technical objective of providing for " ... the timely
detection of diversion of significant quantities of nuclear material from peaceful nuclear
activities to the manufacture of nuclear weapons or of other nuclear explosive devices or for
purposes unknown, and deterrence of such diversion by the risk of early detection" (para. 28,
INFCIRC 153). This paper will address the main technical principles of nuclear safeguards
as implemented to date. States with comprehensive safeguards agreements undertake to
accept IAEA safeguards on all nuclear material within the State's territory or under its
jurisdiction or control. The basic procedural elements of the safeguards system are facility
design examination and verification, maintenance of records by facility operators, provision
of reports to the Agency and on-site inspections by Agency staff. The system requires the
concerted action of nuclear facility operators, State Authorities and the IAEA inspectorate
and is constantly improved to strengthen it and make it more cost-efficient.

A USEFUL ANALOGY

The safeguards system based on nuclear material accountancy is directly analogous,
both in concept and in basic procedural elements to a financial accounting system. The role of
the inspectorate is analogous to that of the independent financial auditor. (Note that the
auditor can be expected not only to verify the correctness of the declared financial
transactions but also that there is no undeclared financial activity.)

Financial accounting is concerned with the collection of data describing the economic
activities of a firm. These data are summarized in the form of financial statements. Auditing
is the independent verification of the "fairness" (correctness) of the financial statements. The
auditor collects data useful for verification from several sources and by different means. The
acquisition of reliable audit information at minimum cost is a continuing aspect of the audit
function.

Nuclear material accountancy records are maintained by facility operators for each
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facility under safeguards. Basically two kinds of reports - comparable to financial statements
- are made by facility operators, through the cognizant State authorities, the State System of
Accounting and Controls of nuclear material (SSAC), to the IAEA:

a. Periodic inventory change reports (ICR) give details, for each nuclear
material category, of all receipts (credits) and shipments (debits) of nuclear
material.

b. Periodically the facility operator performs a physical inventory taking which
results in a detailed physical inventory listing and a material balance report
(MBR), again for each nuclear material category, of the nuclear material that
exists in the facility's inventory at a particular point in time and the balance of
all receipts and shipments over the relevant material balance period.

These data provide the basis for the IAEA's independent verification activities in
exactly the same sense that the financial statements of a firm provide the basis for the
auditor's assessment of "fairness". The strategy for independent verification of inventory
changes and for the verification of the periodic statement of inventory by a facility operator
are central to nuclear material accountancy. The strategy depends primarily on the type and
design of the particular facility and the type and quantities of nuclear material being handled
at it. The time period between successive inventory statements is called a material balance
period. The verified inventory statement at the end of one period becomes the beginning
"book inventory" for the period that follows. In a manner exactly analogous to the closing of
financial records for a specific fiscal period, a statement of inventory by a facility operator
marks the closing of material accounts for a material balance period.

The intensity (i.e., the frequency and extent) of the IAEA's independent verification of
inventory and inventory changes is determined by the values assigned to technical
implementation parameters such as a significant quantity and timeliness (ref: "timely
detection"). The IAEA has defined a "significant quantity" as the amount of a particular
material (e.g., plutonium) that a State would need to make a nuclear explosive device.
"Timeliness" is related to the estimated time needed to convert diverted material into the
components of a nuclear explosive device. The uniform implementation of safeguards is
maintained in all States with comprehensive safeguards agreements through application of
technical implementation criteria. These implementation criteria provide detailed
requirements and procedures for how safeguards are to be implemented in any given
circumstance. New technical measures for improved and more efficient safeguards are under
constant development and the implementation criteria are revised as new technical measures
become available. Each year the IAEA produces a Safeguards Implementation Report which
is submitted to the Agency's Board of Governors. The report describes the implementation
of safeguards in all States with nuclear activities and contains the annual Safeguards
Statement summarizing the conclusions that the Agency draws from its safeguards
implementation to assure that no diversion of nuclear material has occurred.

Especially over the last decade since the discovery of a clandestine nuclear
programme in Iraq, the Agency's safeguards system based on nuclear material accountancy
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has been subject to strengthening measures aimed at increasing the Agency's ability to detect
any undeclared nuclear activities. In more detail, that subject is covered in the following
lecture.

THE DESIGN OF THE SAFEGUARDS APPROACH

The terms used in the definition of the safeguards technical objectives (significant
quantities, timely detection, risk of detection) have to be "translated" by the IAEA into
specific goals so that safeguards can be applied in an effective manner. These goals are not a
requirement but serve as guidelines for the development of safeguards approaches and criteria
which contain concrete instructions for inspection activities in the field. Design principles for
such safeguards approaches have been developed during the last decade, starting from
external factors and ending with inspection goals and procedures. The discussion which
follows reflects these design principles and the resulting safeguards approaches currently used
by the IAEA in safeguarding item-handling facilities and bulk-handling facilities. These
approaches are subject to periodic updating to take into account the experience of inspectors,
the development of new equipment, and changes in the way nuclear plants are designed and
operated.

The safeguards approach for a particular facility or facility type refers to the system of
nuclear materials accountancy, containment, surveillance and other measures chosen for
implementation of safeguards in a given situation. It is specially developed to satisfy the
safeguards objectives of that situation. In designing the system, a model safeguards approach
is developed for each type of nuclear facility; this is then adapted to specific facilities for
implementation. The main factors contributing to the design of safeguards approaches are
illustrated in Fig. 1.

In this session the relationship between external factors, Agency detection goals,
design of the safeguards approach and inspection goals and procedures will be described and
discussed. The way the Agency formulates its annual Safeguards Statements will be
illustrated.

THE EXTERNAL FACTORS

There are three external factors which influence the safeguards approach. Two of
these, threshold amounts and conversion time, act through the Agency detection goals and the
third, diversion assumptions, directly affects the safeguards approach. All relate to the
potential production of nuclear explosives using safeguarded nuclear material.

The threshold amount of special fissionable material is the approximate quantity
required for a single nuclear explosive device. The amounts given in Table I were derived as
a result of a special study done for the United Nations and published in 1968.
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Fig. 1 Elements of the Safeguards System

TABLE I. THRESHOLD AMOUNTS

Material

Pu (Pu-239>95%)

U (U-235> 90-95%)

U-233

Threshold amount

8 kg Pu-239

25 kg of U-235

8 kg U-233

The time required to convert different forms of nuclear material to the metallic
components of a nuclear explosive device is known as the conversion time. It does not
include the time required to transport diverted material to the conversion facility, to assemble
the device, or any subsequent time period. The diversion activity is assumed to be part of a
planned sequence of actions chosen to give a high probability of success in manufacturing
one or more nuclear explosives with minimal risk of discovery until at least one is
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manufactured. It is therefore assumed that all necessary conversion and manufacturing
facilities exist, that processes have been tested, for example by manufacturing dummy
components using appropriate surrogate materials, and that non-nuclear components of the
device have been manufactured, assembled and tested. The conversion time estimates used at
present are given in Table II.

The third external factor, diversion assumptions, relates to the schemes which could be
adopted by a State to divert material or to misuse equipment or facilities subject to IAEA
safeguards. Diversion assumptions are postulated for safeguards planning purposes and could
include methods for:

the physical removal of nuclear material or other materials from declared activities;
the use of safeguarded material or equipment for the production of undeclared nuclear
material;
the use of diverted or undeclared nuclear material in safeguarded equipment or facilities;
and
the concealment of the above-mentioned activities.

TABLE II. ESTIMATED MATERIAL CONVERSION
TIMES TO FINISHED Pu OR U METAL

Beginning material form Conversion time

Pu, HEU* or U-233 metal Order of days
(7-10)

PuO2, Pu(NO3)4, or other pure Pu compounds; Order of weeks
HEU or U-233 oxide or other pure compounds; (1-3)
MOX or other unirradiated pure mixtures containing
Pu, HEU or U-233;
Pu, HEU and/or U-233 in scrap or other
miscellaneous impure compounds

Pu, HEU or U-233 in irradiated fuel Order of months

U containing < 20% U-235 and U-233; Th Order of one year

* Uranium enriched to 20% or above in U-235.
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INSPECTION GOALS

From a consideration of the threshold amounts and conversion time, together with the
safeguards objective, the Agency derives its inspection goals. Recall the objective of
comprehensive safeguards as given in INFCIRC/153 and quoted earlier (page 2). In order
for quantitative goals to be formulated, it is necessary to specify the significant
quantities of nuclear material required to be detected in a given time with a given
probability and false alarm rate.

These inspection goals are used as guidelines in designing the safeguards approach,
organizing safeguards activities and evaluating the adequacy of safeguards implementation.

Significant quantity (SQ) is defined as the approximate quantity of nuclear material in
respect of which, taking into account any conversion process involved, the possibility of
manufacturing a nuclear explosive device cannot be excluded. Significant quantity values
currently in use are given in Table III.

TABLE III. SIGNIFICANT QUANTITIES

Material Significant quantity (SQ) SQ applies to:

Direct-use nuclear material:

Pu*

U-233

U[U-235 > L 2 0 % ]

Indirect-use nuclear material:

U[U-235 < 20%]"

Th

8 kg

8 kg

25 kg

75 kg

20 metric tons

Total element

Total isotope

U-235 contained

U-235 contained

Total element

For Pu containing less than 80% Pu-238
Including natural and depleted uranium

Direct-use material is nuclear material that can be used for the manufacture of nuclear
explosives components without transmutation or further enrichment, such as plutonium
containing less than 80% plutonium-238, highly enriched uranium (HEU) and uranium-233.
Chemical compounds, mixtures of direct-use materials such as mixed plutonium and uranium
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oxides (MOX) in fresh fuel and plutonium contained in spent nuclear fuel also fall in this
category. Unirradiated direct-use material would require much less processing time and
effort than irradiated direct-use material (contained in spent fuel).

Indirect-use material is all nuclear material except direct-use material, e.g. natural
uranium or low-enriched uranium (LEU), which must be (further) enriched to be converted
into HEU or inserted into a reactor to produce plutonium which can be separated in a
reprocessing plant, or thorium.

Detection timeliness goal is defined as the maximum time that may elapse between
diversion and its detection by IAEA safeguards. It is used as a parameter for timeliness and,
according to the current guidelines, should correspond in order of magnitude to conversion
time. The detection time is one of the factors used to establish the timeliness component of
inspection goals, which is to be achieved by specified inspection and physical inventory
frequencies and containment and surveillance measures. The timeliness goals in current use
are given in Table IV.

TABLE IV. TIMELINESS GOALS

Material Category Timeliness Goal

Unirradiated direct-use 1 month

Irradiated direct-use 3 months

Indirect-use 12 months

Detection probability and false alarm probability are statistical terms.

While the detection probability should be maintained as high as reasonably possible, the
false alarm probability (i.e. the probability of concluding that a diversion has occurred when
in fact there has been no diversion) should be kept as low as possible to maintain the
credibility of the system.

The detection probabilities used for Agency verification purposes depend on the
particular circumstances and will range from 10 to 90%, as detailed in the Agency's
Safeguards Criteria.

DESIGN OF THE SAFEGUARDS APPROACH

In designing the safeguards approach, many elements are taken into consideration:
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Design information is the information concerning the nuclear material subject to
safeguards under the Safeguards Agreement and the features of the facilities relevant to
safeguarding such material. The information is provided by the State to the IAEA.

Important features of the design information include a descriptions of the facilities; the
types, quantities and forms of nuclear material being used; and the facility layouts and
containment features. Design information is submitted to the IAEA by the States through
answers to the questions in the IAEA's Design Information Questionnaire (DIQ). There is a
different questionnaire for each type of facility.

Facility practices are the set of management practices applied by the facility operator
and required for the economic and safe performance of the nuclear activities at the facility.
The management practices which are relevant to safeguards include material identification
and measurement procedures, record-keeping procedures, inventory frequencies and
procedures, designation of measurement points, and storage arrangements.

The State accounting system is that part of the function of the State System of
Accounting for and Control of Nuclear Material (SSAC) which, at the facility level, fulfils the
accountancy obligations set forth in the Safeguards Agreements and which enables the IAEA
to meet its safeguards objectives. The Safeguards Agreements between the IAEA and the
State specify appropriate requirements on establishing and maintaining national accountancy
systems.

Diversion assumptions underlie the set of diversion paths which, from among all
possible paths, is assumed by the IAEA in a given safeguards situation to be part of the
plausible diversion strategies and which are therefore taken into account in designing,
implementing and evaluating safeguards for that situation.

A key factor here is the diversion rate, which is the amount of nuclear material assumed
to be diverted in a given unit of time. There are of course an infinite set of possibilities of
diversion rate but two limiting cases are of special interest. Abrupt diversion consists of the
removal of one significant quantity in a short time (hours or days). Protracted diversion
consists of the removal of one significant quantity spread uniformly over the period of a year.
The safeguards approach must consider the detection of both these types of diversion. For

this purpose abrupt diversion is taken to mean the removal of a significant quantity in a
period of time corresponding in order of magnitude to the conversion time appropriate to the
nuclear material involved, more precisely to the removal within a period of time given by the
timeliness goal for that particular material (see Table IV). The assumptions of abrupt and
protracted diversion are applied to each facility separately and also separately to each type of
nuclear material present in each facility.

Basic safeguards concepts are the underlying assumptions used in designing the
safeguards approach. These concepts describe in general terms the strategies to be used in
order to achieve the safeguards objectives.

As has already been emphasized, the fundamental concept is verification, as described in
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Article7ofINFCIRC/153:

"... safeguards shall be applied in such a manner as to enable the Agency to verify, in
ascertaining that there has been no diversion of nuclear material from peaceful uses to
nuclear weapons or other nuclear explosive devices, findings of the State's system. The
Agency's verification shall include, inter alia, independent measurements and
observations conducted by the Agency ..."

This concept encompasses procedures such as:

effective verification of the flow of source and special fissionable material by the use of
instruments and other techniques at certain strategic points;

the periodic closing of material balances by the taking of physical inventories, and the
independent verification by the Agency of the entire inventory of nuclear material subject
to safeguards, using chemical analysis and non-destructive measurements; and

the use of containment and surveillance measures as important complementary measures
to nuclear material accountancy to provide an additional or alternative verification
method.

One of the important aspects of a safeguards approach is the selection of strategic points.
These are locations selected during examination of design information where, under normal

conditions and when combined with the information from all other strategic points, the
information necessary and sufficient for the implementation of safeguards measures is
obtained and verified. Strategic points may include any location where key measurements
related to nuclear materials accountancy are made and where containment and surveillance
measures are applied.

Technical capabilities influence the expected performance of a system of safeguards
measures consisting of accountancy, containment and surveillance. The achievable level of
performance may be inherently limited, for instance, by the uncertainty in measurements, the
degree of reliability of surveillance instruments, the resistance of seals to tampering, etc.

SAFEGUARDS STATEMENTS

As noted at the beginning of this lecture, the Agency informs its Member States of the
conclusions it has reached in respect of the compliance by States with safeguards agreements
by presenting annual Safeguards Statements, incorporated into the annual Safeguards
Implementation Reports to the Board of Governors. (Later on, the statements are reproduced
in the Agency's Annual Reports.)

The statements are worded to indicate that, in fulfilling the Agency's safeguards
obligations in a particular calendar year, "the secretariat did not find any indication that
nuclear material which had been declared and placed under safeguards had been diverted for
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any military purpose or for purposes unknown, or that safeguarded facilities, equipment or
non-nuclear material were being misused. All the information available to the Agency
supports the conclusion that the nuclear material and other items which had been declared and
placed under Agency safeguards remained in peaceful nuclear activities or were otherwise
adequately accounted for."

The annual statements of recent years go on to emphasize that in the case of one State
(DPRK) the Agency is still unable to verify the correctness and completeness of the initial
declaration of nuclear material made by the Democratic People's Republic of Korea (DPRK),
and the Agency is therefore still unable to conclude that there has been no diversion of
nuclear material in the DPRK.

The assurances provided through the application of Agency safeguards, as reflected in
the formal safeguards statements, relate to declared nuclear material and are based on both the
quantitative results of inspection activities and the qualitative assessments of (i) the Agency's
accumulated knowledge about facilities and nuclear material at facilities, (ii) up-to-date
design information, (iii) the Agency's activities to resolve discrepancies and anomalies, (iv)
the co-operation of States in implementing safeguards and in solving implementation
problems, and (v) all other information available to the Agency. Although directly linked to
declared nuclear material the verification activities implemented are also designed, as was
noted in the definition of inspection goals, to confirm the absence of undeclared production of
direct-use material at reactors, reprocessing facilities and enrichment plants.

The effectiveness of Agency safeguards, as evaluated against the Agency's inspection
goals and their components, can be characterized by the degree to which those inspection
goals are attained in any particular year. Over the years the attainment of goals improve: for
example, in 1997 the quantity components of inspection goals were fully attained at 81 % of
inspected facilities (at 74% in 1994). It is essential to explain, however, that when
verification activities remain incomplete at a facility (e.g. owing to facility conditions,
sampling difficulties and/or temporary inaccessibility of material), the non-attainment of the
goals in itself does not constitute evidence of diversion. In the cases of non-attainment (or
partial attainment) the Secretariat undertakes an extensive review to determine the reason or
reasons for non-attainment and to identify the steps necessary for rectifying the situation.

If discrepancies or anomalies arise during inspections or the evaluation (e.g. owing to
inconclusive surveillance, differences between the operator's records and the inspector's
observations, or denial of access), attainment of the inspection goals may also be affected.
The Secretariat reviews all discrepancies and anomalies to determine what must be done to
resolve them; follow-up activities generally involve additional inspections to reverify the
nuclear material.

Professional judgment is the element that links (i) the evaluation of inspection goal
attainment at facilities, and at each State as a whole, (ii) the follow-up activities associated
with non-attainment of the goal and (iii) the resolution of discrepancies and anomalies to the
conclusion drawn in the Safeguards Statement. Professional judgment, in this context, reflect
consideration of the State's nuclear fuel cycle as a whole, continuing knowledge of the
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facility, consideration of tall the information available to the Agency and corrective actions
taken by the State and the Agency when evaluation results reveal non-attainment of the
inspection goal.

If, after taking all the foregoing into consideration, the Secretariat were still unable to
conclude that there had not been a diversion of nuclear material or misuse of facilities, the
Board of Governors would be promptly informed.

In the past few years, the Agency has intensified its efforts to strengthen the
effectiveness and to improve the efficiency of the safeguards system, including its efforts to
strengthen its capability for detecting undeclared nuclear material and activities. A number of
strengthening measures endorsed by the Board were implemented by the Secretariat on the
basis of the legal authority already contained in existing safeguards agreements. In May
1997, the Board of Governors approved the text of a Model Protocol additional to safeguards
agreements which, when implemented, will further increase the assurance of the compliance
by States with their safeguards agreements provided by the safeguards system as a
contribution to global nuclear non-proliferation objectives.
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WHERE ARE WE NOW?
THE STRENGTHENED SAFEGUARDS SYSTEM: ORIGINS, AIMS,

FEATURES, ISSUES & PROSPECTS

D. Schriefer
Director, Division of Operations B

Department of Safeguards
International Atomic Energy Agency

INTRODUCTION

Since the end of the cold war, the world has witnessed a remarkable series of events
demonstrating that universal adherence to the principles of nuclear non-proliferation and
nuclear disarmament is no longer a Utopian dream. South Africa has disclosed the existence of
a previous nuclear weapons programme, destroyed all its weapons, joined the Treaty on the
Non-Proliferation of Nuclear Weapons (NPT)1 and co-operated fully with subsequent
International Atomic Energy Agency (IAEA) inspection and verification measures. Argentina
and Brazil have opened their nuclear programmes to joint inspection and have accepted
comprehensive IAEA safeguards. Nuclear-weapons-free zones tied to the IAEA verification
have or are will come into being in Africa (Pelindaba Treaty)2, in the South Pacific
(Rarotonga Treaty)3, in South East Asia (Bangkok Treaty), the Antarctica Treaty and into full
force in Latin America and the Caribbean (Tlatelolco Treaty). The dissolution of the Soviet
Union resulted in three new independent States with nuclear weapons on their territories. All
three, Belarus, Kazakhstan, and Ukraine have joined the NPT as non-nuclear weapon States
and have accepted comprehensive IAEA safeguards4. A Comprehensive Test Ban Treaty
(CTBT), which was negotiated under the auspices of the UN Conference on Disarmament in
Geneva, has been completed and signed by a large number of countries, and that same
Conference has been given a mandate to negotiate an agreement to cut-off production of
fissile material for weapons. The provisional secretariat for the CTBT has taken offices in
Vienna and France and the UK, as the first among the nuclear weapon States, have ratified the
CTBT in April (1998). In May 1995, meeting at UN Headquarters in New York, the 178
States party to the NPT decided to extend the treaty indefinitely and confirmed that nuclear
disarmament is an inherent treaty commitment by the nuclear weapons States.

Not all news is good news. Despite the Framework Agreement through which the Democratic
People's Republic of Korea (DPRK) has "frozen" its nuclear programme and the continuous
presence of IAEA inspectors to verify that freeze and implement safeguards, the DPRK
remains out of compliance with its safeguards agreement, and concerns remain regarding the
completeness of the DPRK's initial nuclear material declaration. After more than five years of
the most extensive inspection regime in history and the discovery, mapping and destruction of

1 INFCIRC/140, April 1970
2INFCIRC/512, June 1996
3 INFCIRC/331, February 1986
4 INFCIRC/153 (Corr.), June 1972
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Iraq's clandestine nuclear weapons programme, revelations continue regarding Iraqi plans to
accelerate the programme in the months prior to the beginning of the Gulf War.

Some important pieces are still missing with respect to the NPT and the cessation of testing.
Three States with significant nuclear programs have not adhered to the NPT or accepted full-
scope IAEA safeguards.

Against a backdrop of increased concern regarding the proliferation of nuclear weapons, the
Member States of the IAEA have taken steps to better equip the IAEA to safeguard declared
nuclear material in a more cost-effective way and to deal with the possibility of undeclared
nuclear activities.

The major effort in this undertaking was the IAEA Secretariat's programme ("Programme
93+2") for assessment, development and testing of a comprehensive set of measures for
improving the implementation of safeguards. The objective is to ensure that the IAEA has
greater access to relevant information and sites. The programme has developed with the direct
involvement of Member States during all phases, up to its approval by the IAEA Board of
Governors in May 1997 and the IAEA's General Conference in October 1997 of the "Model
Protocol Additional to the Agreement(s) Between State(s) and the International Atomic
Energy Agency for the Application of Safeguards", or Additional Protocol5.

THE STRENGTHENED SAFEGUARDS SYSTEM

Based on the understanding that the Agency must be able to detect a situation as in Iraq
earlier, throughout the 1990s extensive efforts have been directed at strengthening the
effectiveness and improving the efficiency of the safeguards system. In this context,
effectiveness reflects the extent to which IAEA verifications achieve non-proliferation
objectives, and efficiency reflects the productivity of IAEA safeguards, i.e., how well
available resources (staff, equipment, money) are used to fulfill stated objectives.

The major elements of strengthened safeguards system are directed to both declared and
undeclared activities, while allowing for an assessment of possible trade-offs and synergies in
the overall approach. The criterion for inclusion of a measure in the new system was that it be
identified as having potential for one or more of the following:

• reducing the cost of implementing safeguards while maintaining or improving
safeguards effectiveness;

• increasing the assurance of non-diversion provided by safeguards;
• improving the capabilities of the Agency to detect undeclared nuclear activities;
• increasing the effectiveness and/or efficiency of safeguards through greater co-

operation with State Systems of Accounting and Control (SSACs);
• improving the effectiveness and/or efficiency of the acquisition, processing and

analysis of safeguards relevant information; and
• improving the capabilities of inspectors, other Agency safeguards staff and SSAC

staff to carry out new measures as required for field testing and implementation.

IAEA: INFCIRC/540, September 1997
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In June 1995, specific proposals for a strengthened and cost-effective safeguards system were
submitted for the Board's consideration in a document consisting of two parts: Part I included
those measures which could be implemented under then existing legal authority and which it
would be practical and useful to implement at an early date; and Part II included those
measures which the Secretariat proposes for implementation on the basis of the granting of
complementary authority. In this regard, a committee ("Committee 24") under the Chairman
of the Board was constituted to draft a Protocol that would form, together with the existing
safeguards agreements, the basis for this authority. The Committee has concluded its work in
April 1997, a special Board meeting in May 1997 and the IAEA's General Conference in the
same year have endorsed the Additional Protocol.

AREAS OF EMPHASIS

The Strengthened Safeguards System is based on the view that the level of assurance provided
by a safeguards system depends ultimately upon two fundamentally important attributes of the
system. The first of these is coverage - the extent to which safeguards-relevant materials and
events are effectively subject to verification. The second is continuity - the extent to which
the status of the whole continuum of relevant materials and events can be inferred at any
given moment from verification of single parts, carried out at points of time or space selected
according to sampling procedures.

The approach to a strengthened and more cost-effective safeguards system builds on the
current system of material accountancy and control by integrating elements of increased
access to information and its effective use by the Agency, elements of increased physical
access for Agency inspections, and optimal use of elements of the present system. It is
possible to view the clusters that relate to three main areas of reform: (1) measures to
strengthen the Agency's access to information, which could contribute to making safeguards
more effective; (2) measures related to increased physical access to sites and to the
effectiveness of that access; and (3) measures that are best termed rationalization and
administrative streamlining.

Access to Information: Measures taken in this area in recent years include early provision of
design information on declared facilities, greater use of data on nuclear activities that are
available publicly (in-house or otherwise), improved analysis and evaluation of all relevant
information available to the Agency, and the reporting scheme on export and import of
nuclear material, non-nuclear material, and specified equipment. The major new elements
proposed in this area are:

• broader information on States' nuclear activities, resulting in greater nuclear
transparency; and

• the use of environmental monitoring techniques.

Access to Sites and the Effectiveness of the Access: Actions taken in recent years
implemented the IAEA Board's expressed positions regarding special inspections, and
voluntary offers by some governments to accept Agency visits "any time, any place".
Developments in this area are:
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• utilizing the existing right to access on short notice or no-notice during routine
inspections;

• unrestricted access at nuclear and nuclear-related sites and
• access beyond nuclear and nuclear-related sites, arranged case-by-case, to follow up on

information or to implement technical measures; and

Rationalization and Administrative Streamlining: Measures already taken include the
expanded use of the IAEA's two regional offices in Toronto and Tokyo, the partnership
agreement with EURATOM, a co-ordination arrangement with ABACC, (Argentine-Brazilian
Agency for Accounting and Control of Nuclear Material), the proposal for simplified
designation procedures for inspectors, and computerized log sheets. Further measures being
considered in this area are:

• reduction in the inspection frequency at light-water reactors;
• greater use of unattended measurement and surveillance equipment with remote

transmission of data, in lieu of some inspections;
• additional regional safeguards offices to save travel costs and facilitate short notice/no-

notice safeguards inspections;
• multiple-entry visas for inspectors;
• expanded capability for inspectors to communicate with headquarters;
• extended training of inspectors; and
• joint use of equipment and laboratories by the IAEA and State Systems of

Accountancy for and Control (SSAC) of nuclear materials.

ACCESS TO INFORMATION

Expanded Declaration (Art. 2 and 3, Additional Protocol): So far, States with
comprehensive safeguards agreements provide the IAEA a declaration covering nuclear
materials (from the point that the material is in a chemical form and purity suitable for reactor
fuel or enrichment), associated processes (to the extent that process-related information is
needed to safeguard the nuclear material), and nuclear facilities or other locations containing
or expected to contain declared nuclear material within a State's territory or under its
jurisdiction or control. Conventional nuclear material safeguards is a complex verification
system based on nuclear material accountancy. The system requires the concerted action of
nuclear facility operators, State authorities and the IAEA safeguards inspectors. In general
terms, assurances that declared material is accounted for derive from a series of time
dependent and technically interrelated verifications. These are verifications that (i) facility
design is in accordance with the design declared and the corresponding safeguards approach;
(ii) facility operations are as declared (e.g., through surveillance records review); (iii) facility
material accountancy systems conform to prescribed standards; (iv) facility operator's
measurement systems perform according to international standards; (v) verification
measurement performance, the performance of individual facility accountancy systems and
the accumulated performance of accountancy systems across facilities within States are in
good statistical control over time; and so on. The safeguards conclusions, and related levels of
assurance for a given period of time, derive from an integration of the results obtained through
the various verifications and analyses.
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The Expanded Declaration of a State's nuclear activities will provide information - in addition
to that on all nuclear material - on all other nuclear and nuclear-related activities of the State,
with a description and the location of all nuclear-related processes (including decommissioned
or closed-down facilities and those under construction), production, research and
development, and training. The Expanded Declaration requests information about activities
and equipment functionally related to the operation of the State s fuel cycle - things which
indicate the presence of nuclear material and/or constitute important elements in the nuclear
fuel cycle infrastructure.

The overall rationale for the Expanded Declaration is directly related to greater nuclear
transparency and the need to establish a basis for a wider range of verifications, a range that
includes nuclear fuel cycle, nuclear R&D and related activities in addition to nuclear material.
In a manner analogous to the examples given above, accumulating assurances regarding the
absence of undeclared activities and thus undeclared nuclear material derive from
verifications that (i) the declared present and planned nuclear programme is internally
consistent; (ii) the nuclear activities and types of nuclear material utilized at declared locations
are in accordance (e.g., through the collection and analysis of environmental samples) with
those declared; (iii) imports and internal manufacture of specified equipment and non-nuclear
materials are consistent with the declared programme; (iv) the operational status of closed
down or decommissioned facilities and locations-outside-facilities (LOFs) is in conformity
with the State's declaration; (v) nuclear fuel-cycle related research and development (nuclear
R&D) is generally consistent with declared plans for future development of the fuel cycle; and
so on. Clarification would be sought from the State to resolve any apparent inconsistency
among information provided by the State through an Expanded Declaration, information
obtained by the Agency through other means and information generated through verification
activities (including on-site activities). As above, assurances regarding the correctness and
completeness of States' declarations derive from an integration of results obtained across this
broad range of evaluations.

Environmental Sampling: Any production or manufacturing process loses some small
fraction of the process materials to the immediate environment. The extent of the loss depends
upon a wide variety of factors, including the nature of the process, the material, the control
measures to limit losses and the migration of losses beyond the immediate process location.
The processing of nuclear material is no exception, and even though great care is taken to
prevent losses, small losses inevitably occur and migrate beyond the immediate environment
where the loss took place. Further, nuclear materials have specific physical properties (e.g.,
radioactivity) that make it possible to detect and characterize losses that may be present in the
environment in only very small quantities. This capability, together with the possibility of
unambiguously correlating specific signatures with specific nuclear processes, is why
environmental monitoring is a useful tool for the detection of possibly existing undeclared
activities.

The collection and analysis of environmental samples is a key technical measure in a
strengthened safeguards system. The IAEA, in co-operation with Member States, has
demonstrated, in a series of field trials, environmental monitoring as a feasible and objective
measure for the strengthening of safeguards, in particular for the enhancement of the IAEA's
ability to detect undeclared nuclear activities.
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Member States assistance was crucial in the development of training courses for IAEA staff,
in the provision of tested sampling materials and protocols, and in the provision of substantial
analytical services, mostly at no charge to the Agency. A wide range of sample analysis
techniques was established and is currently being utilized, both by the IAEA laboratories and
by the participating Member State laboratories. Analytical techniques range from simple
screening methods to state-of-the-art methods offering the ultimate in sensitivity for the
detection of extremely low concentrations of the analytes studied. Environmental monitoring
has demonstrated its effectiveness for detecting undeclared activities at declared sites, and
that, in particular, on-site swipe sampling provides unambiguous information about the full
range of past and current nuclear activities at locations tested.

Improved Information Analysis: Effective verification depends on the availability of
reliable information about nuclear activities in the countries being inspected. Information
could come from IAEA databases and from open sources, e.g., media reports and scientific
publications. Internal sources comprise safeguards inspection data, information received on
imports and exports of nuclear material and exports of specified equipment and non-nuclear
material, and the Expanded Declaration described above. Regarding open sources, the IAEA
has established a computerized system for storage and retrieval of safeguards-relevant
information. The system incorporates selected information from existing IAEA databases on
power reactors, research reactors, and nuclear fuel cycle facilities. It also contains a broad
spectrum of information on States' nuclear regulations, energy requirements, production and
resources, nuclear and nuclear-related programmes, international co-operation, and
companies, firms, and organizations working in the nuclear field. The system also considers
public commercial information on nuclear material, technologies, facilities, and equipment,
including dual-use items and any other relevant information that can be obtained.

The IAEA has developed a proliferation critical path to identify what information is needed
and how that information is best structured for analysis. This path can be represented
graphically as a series of increasingly specific and detailed levels of all known processes
(pathways) for the production of weapons-usable material and weaponization. The first and
top level contains the main steps, e.g., enrichment, reprocessing, etc. Each block in this first
level is broken down into more specific routes or processes. For example, the enrichment
block is broken down into nine possible processes (gas centrifuge, electromagnetic,
aerodynamic, gaseous diffusion, molecular laser, atomic vapour laser, plasma separation,
chemical exchange, and ion exchange), which then form the second level of the proliferation
critical path model.

Each process is characterized by indicators which are associated with the existence or
development of the process, such as specialized equipment, dual-use equipment, nuclear and
non-nuclear materials, training, and environmental signatures. These indicators form a lower
level of the proliferation critical path. As an example, some of the indicators related to
gaseous diffusion enrichment would be diffusion barriers, gas blowers, uranium hexa-fluoride.
chlorine tri-fluoride, fluorinated compounds and heat releases in the environment, and large
power lines. The weaponization-related activities, which appear in the top level, are limited to
certain production processes (e.g., tritium, enriched lithium and alpha-emitting radio-nuclides)
and the procurement of high technology equipment such as X-ray flash photography.
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The proliferation critical path model provides a structure for organizing and analyzing all
available information regarding a country s nuclear programme, and a number of software
tools are being developed to aid the analyst. The indicators provide the means to achieve a
logical closure between the model on one hand and the information requested (e.g., the
Expanded Declaration) and collected (e.g., on-site inspections and open source searches) on
the other.

ACCESS TO SITES

Inspector access has been a key issue since the beginning of safeguards. For routine
inspections under a comprehensive safeguards agreement, access is provided to specific points
("strategic points") deemed necessary to enable the IAEA to meet its safeguards obligations
related to material accountancy. Broader access is fundamental to a strengthened safeguards
system.

Increased access will involve broad access to nuclear and nuclear-related sites and locations
(Art. 4-10, Additional Protocol) identified in the Expanded Declaration (with "managed"
access where commercial or other sensitivities are a concern) and voluntary arrangements
with the State to facilitate access to other locations when the Agency has identified an interest.
The concept of increased physical access includes the provision to the Agency of access to:
(1) any location on the sites of nuclear facilities and LOFs (locations other than facilities
where nuclear material is present); (2) locations described in the Expanded Declaration which
either do not contain nuclear material or contain only small amounts exempted from
safeguards, but which contain or have contained nuclear-related activities; and (3) locations
other than those identified in the Expanded Declaration, where the request for access would be
prompted by specific information or by the need to implement a technical measure, e.g.,
environmental monitoring. The first two types of locations listed above include all nuclear and
nuclear-related locations identified in the Expanded Declaration.

Another element of increased access is that, when useful, it may take place after only a very
short announcement period (Art. 4 Additional Protocol), normally 24 hours or two hours at
sites, in exceptional cases less.

New requirements have been defined in the Additional Protocol regarding the designations of
safeguards inspectors (Art. 11) and the provisions of visas (Art. 12). These requirements
foresee to implement easier access for safeguards inspectors to the State party to the Protocol.

RATIONAL USE OF RESOURCES

Cost Analysis of Present Safeguards: During the development of "Programme 93+2" an
assessment of the costs of implementing safeguards as a function of the magnitude of the
technical safeguards parameters (timeliness, significant quantities or SQ, and probabilities of
detection) was included. The specific implementation costs associated with current values of
these parameters and the cost sensitivity to changes in the values have been determined. A
reasonable range in the value of each parameter has been defined for this cost assessment. In
parallel to these studies, the technical cases are being considered for changes in these
parameters, e.g., for changing the timeliness goal for metallic plutonium/highly enriched
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uranium and for changing the conversion time/timeliness goal for depleted, natural, and low-
enriched uranium.

Increased Co-operation with State Systems: Co-operation between an SSAC and the IAEA
is a necessary condition for achieving effective safeguards implementation. Traditionally, the
SSAC's role in such co-operation has been limited to the provision of information required
under the safeguards agreement with regard to inventories of nuclear material and their
changes, the securing of access to facilities and to nuclear material, and the establishment of
an accountancy system at facility and State levels. A higher level of co-operation between the
SSAC and the IAEA will be needed to facilitate the measures implied by increased access and
transparency. This co-operation may also permit reductions in the costs for safeguarding
declared nuclear material, while the IAEA continues to meet the requirement to draw its own
independent conclusions. The New Partnership Approach (NPA) developed with EURATOM
over recent years is such an example.

Cost Savings in Traditional Safeguards Activities: Major cost sectors associated with the
implementation of traditional safeguards, and thus the areas targeted for potential cost
savings, are staff, equipment, and travel. As the number of facilities and the quantities of
nuclear material under IAEA safeguards continue to increase, reduction in trained staff is not
realistic. However, more efficient use of staff and travel resources may be achieved through
use of modern technology, through economies in the way safeguards operations are carried
out, by enlarging existing field offices or establishing new ones, and through efficient use of
office automation equipment. Cost savings in the equipment sector may be achieved through
greater standardization and by sharing with the operator the use and costs of equipment and
analytical services.

Components of the strengthened system also addresses the question of whether, if an
increased assurance about the absence of undeclared activities were to be achieved through
some strengthening measures, it would be possible for elements of the present safeguards
system (e.g., timeliness inspections for irradiated fuel) to be done differently, less often, or not
at all.

In addition to the above, the Additional Protocol makes provision for the Agency to utilize
free communications. This includes attended and unattended transmission of data generated
by the Agency's equipment (Art. 14, Additional Protocol). Remote monitoring techniques
ought to provide one of the major efficiency gains. As this information may contain sensitive
plant operational data, Member States expect that this information will be treated accordingly
(Art. 14b. and 15).

IMPLEMENTATION

So far, eight States have signed the Protocol (Australia, Armenia, Georgia, Jordan,
Philippines, Poland, Uruguay), in Australia and Armenia it has entered into force. From the
latter two States, the Agency is awaiting the Expanded Declaration. Implementation of
safeguards under the requirements of the Additional Protocol has started in Australia.
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Meanwhile the Agency has developed draft arrangements subsidiary to the Protocol.
Regarding guidance with respect to the Expanded Declaration has been provided by the
Agency to Member States6.

Based on all documentation available to the Agency, and on the Expanded Declaration and
related documentation, implementation plans are being developed for each State. Priority for
these activities are given to States with the Protocol in force, signed and expected to sign in
the near future.

It is expected that a number of States will sign the Additional Protocol in the future, some of
them as soon as June 1998. Within a few years, the measures as provided for in the Additional
Protocol together with the corresponding comprehensive safeguards agreement will become
the general basis for implementing a significantly improved safeguards system.
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ANNEX 4

THE STRAITS TIMES (SINGAPORE), SATURDAY, MARCH 21,1998

N-powers object to Asean's nuke-free protocol

NASUGBU ( Philippines) - Nuclear powers have raised objections of a proposed
protocol asking them to recognise a nuclear weapons-free zone in Southeast Asai, an
official said here yesterday.

Philippines assistant secretary for foreign affairs Juanito Harasa said the powers
objected to the protocol's "negative security assurance" - which bars the nuclear
powers from using nuclear weapons in Southeast Asai - and the area to be covered by
the zone.

Asean is seeking to declare the region a nuclear weapons-free zone and a working
group is meeting here to forge a protocol asking the nuclear powers to accede to it.

Mr Harasa would not say which countries had raised objections but said replies had
been received from the US, Britain and France.

There were also objections to having the nuclear weapons-free zone include the
exclusvie economic zones of Asean countries - a move that would hamper the
freedom of movement of vessels carrying nuclear weapons - AFP.
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Experience in Non Proliferation Verification: The
Treaty of Raratonga

It is a pleasure to present this paper on the experience of the South Pacific
countries with the development and implementation of nuclear non
proliferation verification measures catering to the specific needs of their
region, for which the vehicle has been the Treaty of Raratonga.

The Verification provisions of the Treaty of Raratonga can be subdivided into
two categories: those performed by the IAEA and those performed by other
entities.

IAEA safeguards

Like other NWFZTs, the Treaty of Raratonga includes a commitment (Art3
(a)) "not to manufacture or otherwise acquire, possess or have control over
any nuclear explosive device, anywhere ..." and in that respect it can be said
to duplicate a commitment already undertaken by NNWS parties to the NPT.

Unlike the drafters of the Treaty of Tlatelolco (who were of course working
before either the NPT or INFC1RC/153 came into existence), the drafters of
the Treaty of Raratonga decided to attempt to make use of the IAEA
safeguards system developed to give effect to the parallel undertaking which
NNWS parties to the NPT accept. Article 8 (2 c) of the Treaty of Raratonga
identifies, as a component of the Verification system established
(by Art 8 (1)) "for the purpose of verifying compliance with the obligations
under this Treaty", "the application to peaceful nuclear activities of
safeguards by the IAEA as provided for in annex 2".

Annex 2 in turn provides:

1. The safeguards referred to in Art 8 shall in respect of each Party be applied
by the IAEA as set forth in an agreement negotiated and concluded with the
IAEA on all source or special fissionable material in ail peaceful nuclear
activities within the territory of the Party, under its jurisdiction or carried out
under its control anywhere.

2. The agreement referred to in Paragraph 2 shall be, or shall be equivalent in
its scope and effect to, an agreement required in connection with the NPT on
the basis of the material reproduced in document INFCIRC/153 (corrected) of
the IAEA. Each Party shall take all appropriate steps to ensure that such an
agreement is in force in not later than eighteen moths after the date of entry
into force for that Pary of this Treaty.

The provision for an equivalent alternative to INFCIRC /153 allowed for the
theoretical eventuality that the NPT might not have been indefinitely extended



in 1995, or that an NWFZT party might not be an NPT party (Vanuatu, a
participant in the negotiating group and a potential signatory, was not an
NPT party at that time).

3.For the purposes of this Treaty, the safeguards referred to in paragraph 1
shall have as their purpose the verification of the non diversion of nuclear
material from peaceful nuclear activities to nuclear explosive devices.

This repetition of the NPT Art 3 mandate makes clear that Treaty of
Raratonga parties were not asking the IAEA to do anything by way of
safeguards more than it was already mandated and equipped to do, and
indeed nothing more than it was already doing.

Experience to date with the implementation of this provision confirms that that
the verification activities which the IAEA was in any case undertaking in
implementation of 1NFCIRC/153 could also serve as part of the verification
machinery for a NWFZ Treaty: they can fulfil this double purpose. One
obvious precondition however is that all the parties to the NWFZT must
conclude and faithfully implement their INFCIRC/153 agreements with the
IAEA.

The point that the IAEA was not being asked to undertake any new or
additional activities did need to be made clear and explicit because the
SPNFZ Treaty contains many undertakings beyond that which IAEA
INFCIRC/153 safeguards were called upon to verify (at that time, before the
post Iraq improvements and the 93+2 protocol): that no nuclear material was
diverted from peaceful activities.

And it was important that the South Pacific countries not to ask the IAEA to
undertake anything in any way different from what it was already doing in
implementing INFCIRC/153. Not because the IAEA would be incapable of
undertaking different and additional verification tasks from those it routinely
performed in1985. Obviously the Agency could perform a much wider range
of verification functions - provided it were appropriately mandated and
funded. And this was the rub: it was known in 1985 that the Western NWS
were hostile to the SPNFZ project because of its protocol III, which
constituted a formal invitation to France to terminate its nuclear weapon
testing program in the Region. The drafters of the Treaty had grounds for
pessimism as to the prospects that that the Board of Governors would
approve any expansion of the mandate of the IAEA and the diversion of
Agency resources, solely to accommodate their project.

Thus the experience of the South Pacific countries is that, in deciding what
they can ask the IAEA to do in support of a NWFZ , the promoters of the
Zone had to take account of the political circumstances of the day: what was
not possible for the SPNFZT in 1985 might be possible for another Zone
proposal in different political circumstances. Certainly there was more



widespread support from the international communiy for the Treaty of
Tlatelolco and even more so for the Treaty of Pelindaba.

You will note however that the South Pacific countries went in one respect
further than the NPT and Tlatelolco, in that the Raratonga prohibition (which
agency safeguards are called upon to verify) is not limited to nuclear
weapons: it applies to all nuclear explosive devices: i.e. it rejects the notion
of PNEs which the drafters of those two treaties entertained (although their
parties have since almost unanimously discarded that concept). The reason
we were able to do this is because of the way INFCIRC/153 safeguards
operated -as they still do - they are directed at detecting diversion of nuclear
material not only to military purposes but also to any nuclear explosive
device. In short it can be said that in this respect INFCIRC/153 safeguards
deliver more than the NPT promises. Treaty of Raratonga signatories were
able tobenefit from this inclusiveness.

In a further bid to extract the maximum benefit from the existing safeguards
system and practices.Annex 2 has a para 4. which reads:

Each party agrees upon the request of any other Party to transmit to thatParty
and to the Director for the information of all Parties a copy of the overall
conclusions of the mostrecent report by the IAEA on its inspection activities in
the territory of the Party concerned, and to advise the Director promptly of
any subsequent findings of the Board of Governors of the IAEA in relation to
those conclusions for the information of all Parties.

Thus the bilateral safeguards agreements between SPNFZ Parties and the
IAEA, on the model of INFCIRC/153, could be made to yield a verification
report as part of the verification system of a multilateral treaty.

The Treaty does not address the question as to how the authenticity is to be
confirmed of the conclusions of the IAEA inspection report and the findings of
the BoG - both of which are confidential. Apparently the drafters were
confident that this would not prove insurmountable.

Experience with the implementation of this provision is that it has not to date
been invoked. It is perhaps also of interest that the Zone country with the
greatest potential capacity to proliferate, Australia, as a voluntary measure,
publishes the IAEA inspection conclusions each year.

A final provision of Treaty of Raratonga is relevant to IAEA safeguards: Art 4
(b) which reads:

[Each Party undertakes] to support the continued effectiveness of the
international non-propiferation system based on the NPT and the IAEA
safeguards system.



Non IAEA verification processes

The use of IAEA safeguards is only part of the verification mechanism of the
Treaty of Raratonga, for two reasons:
One reason is that reason that IAEA safeguards do not verify all the

commitments which the Treaty of Raratonga requires.

Like the 4 other existing NWFZTs, Treaty of Raratonga is a lot more than a
regional NPT. It addresses a range of concerns of the regional countries that
drafted and negotiated its terms.
It is a non stationing agreement - as are the other 4 existing NWFZTs

It has provisions against the dumping of nuclear waste in the oceans of the
Zone:

It also has provisions to guard against the Zonal countries assisting or
encouraging the weapons programs of the NWS (both inside the Zone and
anywhere else), either through their exports or in other ways (e.g. by agreeing
to the establishment of transit facilities for the provisioning of nuclear testing
sites) - one might say a provision against complicity in vertical proliferation;

Verifying compliance with these provisions required verification provisions
additional to INFCIRC/153 safeguards.

The second reason is that in view of thedrafters of the Treaty of Raratonga,
the regional non proliferation commitments themselves also required
verification provisions additional to INFCIRC/153 safeguards.

Because for all their value, INFCIRC/153 safeguards were considered in
1985, by the countries drafting the Treaty of Raratonga, to have deficiencies,
most notably the deficiencies which the new protocol (based on the 93+2
exercise) seeks to redress: the mechanism for exposing a clandestine nuclear
weapons program or transfer that did not intersect with declared and therefor
safeguarded peaceful programs.

On the basis of the experience of the South Pacific countries, I believe that
whenever a group of nations coming together to construct a new NWFZT,
they will look at the IAEA safeguards of the day to see whether they fully meet
the particular needs of the countries of the projected zone. If they believe that
additional measures are appropriate, they can provide for such additional
measures. In trying to reach agreement on such additional measures they
will have the advantage of being a smaller group than the totality of IAEA
membership, and of having a more concentrated community of purpose:
namely a common commitment to making their NWFZ meet the needs of
their region and their day. Certainly this was the experience of the countries
which developed the Treaty of Raratonga.

The extra IAEA verification provisions are: Art8 and Annexes 3 and 4



(see Treaty Text)

To highlight a few aspects:

1. The countries concerned saw great value in the exchange of information.
In retrospect this may seem unremarkable but in 1985 it was much less
widely understood than it is today that arms control and disarmament
measures, including non proliferation measures, are of value to the extent
that they are confidence building measures and that a flow of information
is an essential component of confidence building.

2. The Treaty of Raratonga was the first multilateral Treaty to my knowledge
to provide for anywhere any time access for inspectors. When this was
proposed the initial response from many quarters whose cooperation was
needed was "impossible". To take just two examples, in Australia it was
objected that access to private property requires a search warrant that can
only be issued by a magistrate, i.e. someone not subject to the direction of
the government. It was also objected that you could not have international
inspectors with free access to the joint Australia United States defence
communications facilities. Acceptable answers to all these problems were
found and the anywhere anytime regime turned out not to be "impossible"
after all. (I was personally amused to hear the same "impossibility"
invoked when we negotiated the verification provisions of the CWC and
again when we negotiated the new model protocol to INFC1RC/153
agreements; and unsurprised to see that here too what was once
impossible turned out to be possible after all, once it had been carefully
worked through).

3. Distant observers who have romantic ideas about the South Pacific as an
idyllic paradise may wonder why the South Pacific countries gave
themselves so much trouble, to construct a highly intrusive verification
system: did it really need to be so potentially effective and thorough? I
believe it did , for two reasons:
(a) Despite the genuine sense of common purpose amongst South Pacific

countries in seeking to exclude from their region as many nefarious
nuclear activities as they could agree upon, there were none the less a
broad range of political perspectives. NZ, it should be remembered,
had just pressed its objection to visits to its ports by nuclear powered
or potentially nuclear armed warships to the point of disrupting its
relations with the United States under the ANZUS Treaty, while
Australia still placed absolute priority on that relationship which it saw
as vital to its security. I thought from an Australian perspective that
remote as the contingency appeared of a parallel situation developing
in the South Pacific to that which he Carribbean had known when the
Soviet Union deployed nuclear missiles on Cuba, the Treaty did
provide an opportunity to equip the region against any such
development anytime in the indefinite future. Vanuatu and less



prominently the other Melanesian states were decidedly 'radical' in
their political outlook on many global issues, while most other PICs
were in varying degrees conservative. The Melanesians in particular
were highly suspicious of Australia's close security relationship with the
United States, its broad relationship with France and its Uranium
export industry. Verification provisions "with teeth" did not seem
superfluous to them.

(b) From our experience in drafting the Treaty of Raratonga, we knew that
each existing NWFZT serves as a reference, not to say a model, for
those which are developed later. It would have been inconsistent with
the general orientation of the South Pacific countries on nuclear issues
to set a bench mark which would legitimise any other region settling for
inadequate verification provisions.

Fortunately, there have been no circumstances to date that caused any party
to the Treaty of Raratonga to invoke the Article 8 procedures.

Conclusion

I hope that this account of the experience of the parties to the SPNFZT, the
Treaty of Raratonga, in developing and implementing the verification
provisions of that Treaty which relate to nuclear non proliferation
commitments is of interest.

Ronald A Walker
Visiting Fellow

Austraian Defence Forces Academy
Canberra
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For all of the 1990's we have had universal agreement that in terms of national

security issues, we live in new and different times. We have passed the era of the Cold

War, but we have difficulty determining what now exists in its place and how we should

respond to the new environment. Obviously, I am not prepared to answer such profound

questions as regards the new national security structure, or even to properly label the post

Cold War era. However, I would like to talk a few minutes on a combination of elements

revolving around the issue of revising our options to deal with the new environment.

When I was attending various military schools, I learned that in foreign policy

each nation has a range of choices in how to deal with issues, including economic

measures, political measures, and military measures. Faced with a situation in which

appropriate authority determined that a nation should become involved, the nation's

leader reviewed the options available from these three areas, as well as others, in order to

formulate the most appropriate response to attain national goals.

From the time I was a lieutenant until I graduated from the War College, our

highest level of schooling, we in the armed forces were taught military options to offer

the president to respond to national crises. If the president determined that U.S. military

involvement were appropriate, typically some five options or combination of them, would

be proffered. The titles may have changed slightly over time, but the options generally

did not. They included:

• Presence—for example, the decision to place American forces in

readiness in a country adjacent to the country involved in the crisis;

• Show of Force—for instance, placing a naval carrier task force off the

shore of the nation to be influenced;



• Blockade or Quarantine—an example was the decision early in the

Bosnian crisis to screen or preclude certain deliveries to the zone of

conflict from other nations;

• Limited Military Intervention—for example, the decision to secure the

Beirut airport with Marines or to assign military forces to Somalia for

emergency assistance; and

• Direct Military Conflict or War—such as we have seen in Korea and

Vietnam.

In the last 30 years we have seen variations on this, such as the use of military

forces in peacekeeping roles, such as the Sinai and Cyprus. Here our mission was to

maintain separation of the conflicting_parties until economic or political measures could

be used to restore peaceful relations to the parties. Likewise, military forces have served

national security objectives through humanitarian assistance and emergency relief

missions throughout the world.

In the past decade, however, a new type of mission has emerged that may

fundamentally change the menu of military means of contributing to national security. I

have in mind, of course, military involvement in on-site inspection aspects of arms

control. While military involvement in arms control is not an invention of the 1990's, its

application has never before been so widespread as it has become in this decade, and the

opportunities for its use in the future have never been greater. Let me describe briefly

what has occurred from the perspective of the On-site Inspection Agency, and then I will

discuss why I think that changing the military menu for response to national security

issues is important for the future.



Ten years ago in response to the signing of the Intermediate-Range Nuclear Forces

(INF) Treaty between the Soviet Union and the United States, we created an arms control

agency within the Department of Defense to participate in inspection and escort roles

assigned by the new treaty. I believe that all of you are familiar with the mutual success

of that mission. Extensive on-site inspections combined with other means of verification

have provided our nations' leaders a high level of confidence that the demanding

standards of the INF Treaty, the complete elimination of a class of weapons for the two

parties, have been faithfully carried out to the harm of neither side.

In part as a result of the new found confidence in the verifiability of arms control

agreements, our decade has seen a proliferation of new agreements involving these tools -

the Strategic Arms Reduction Treaty (START), the Conventional Armed Forces in

Europe (CFE) Treaty, and the Chemical Weapons Convention, to name a few. In the

first two examples, the armed forces of the participating nations have taken the lead in

both inspection and in escort missions; in the latter the inspections are conducted by full-

time inspectors assigned to the Organization for the Prohibition of Chemical Weapons

(OPCW) headquartered in the Hague, while military personnel are still responsible for the

escort duties.

The fundamentally new aspect of this mission is that it represents a major step

forward in that we are not here responding to threats to national security, but the military

is actively involved in reducing these threats to both our own national security and to that

of other nations. One form of this is obvious. The presence of certified inspectors from

one nation can provide strong evidence that the reported action of another party in

physically reducing its weapons systems matches reality. The other form is more subtle,



but nonetheless, just as real. What I have in mind here is the interaction of the military

forces of previously confrontational states in the joint efforts required to fulfill the on-site

verification aspects of their new agreements.

It is news to none of you here that traditional threat assessments are based on two

elements—the Capabilities and Intentions of the state in question. It is easy to

acknowledge the contribution of recent arms control measures to change the score on the

capabilities side. For example, under the provisions of the INF Treaty, the United States

and the former Soviet Union eliminated an entire class of weapons, some 2,700

intermediate-range missiles. The CFE Treaty reduced 58,000 tanks, artillery, armored

combat vehicles, helicopters and fighter aircraft from the European land mass. So far the

START treaty has eliminated 1,600 intercontinental ballistic missiles, bombers and

submarine launched ballistic missiles for a net reduction of 4,93 L nuclear warheads. Let

me quantify the reductions which have taken place in the U.S. chemical weapons

inventory: the original chemical weapons stockpile included some 31,493 tons of agent;

the Army has destroyed more than 2,000 tons since 1995.

However, as a practitioner of the art of arms control inspections, I will tell you

that all parties learn a great deal through this process about the intentions of the other side

as well. Military personnel of Russia, the United States, Germany, or Poland, as a matter

of professional experience and habit, make informal assessments of the type of training

and military readiness of any other force with whom they work. While any state is

capable of creating a Potemkin Village on a relatively limited scale, the extent and variety

of arms control agreements in place for the United States make deception on a national



scale impossible. A nation readying for conflict must take a full range of military

measures that would be extraordinarily difficult to conceal in the current environment.

Thus, the existing provisions of arms control agreements such as CFE add a new

dimension to the formula I originally offered that was part of military schooling, from

Presence to War. In this case the military's involvement in these arms control measures

fundamentally reduces the warmaking capacity of both a potentially hostile state as well

as its own. Just as importantly, the involvement of each nation's forces on measures that

provide extensive and intrusive contact also alters the understanding of intentions that

affect national security.

There are three other elements of emerging arms cojUxaLthat are worth

highlighting in this type of discussion. First, just as we continually have found new forms

of "presence" to increase the arsenal of responses of policy makers to the matters they

face, this is equally true of the tools of arms control and on-site verification. This same

form of joint cooperation of armed forces lies at the heart of a new range of negotiated

transparency measures, such as the Open Skies agreement that had originally been

proposed by President Eisenhower, nearly half a century ago. Likewise, the sharing of the

means and methods of on-site verification with contesting sides in Bosnia has done much

which will contribute to greater stability when the international peacekeeping forces are

withdrawn. Hopefully, these lessons will be studied in terms of other longstanding

confrontation, such as the Middle East or Cyprus.

Second, while I have concentrated here on the role of the armed forces, one of the

clear lessons of the On-Site Inspection Agency experience is that the interagency

approach is the only approach to arms control. During the early part of my career,



military thinking and training began a profound transition that only recently culminated

into the concept all recognize and embrace as "jointness.^JWe realized somewhat

belatedly that the world no longer allowed for "army wars" or "navy wars". All future

conflicts of any magnitude could only be conducted by all services working together

jointly. We introduced these concepts into our schools, then our training, finally our

command structure and our actual operations.

Today the same argument can be made for the interagency approach. Many

departments and agencies perform vital arms control roles: the Departments of State,

Defense, and Energy; the U.S. Arms Control and Disarmament Agency; and the

intelligence community fulfill most functions but others contribute. All of us however

recognize that none can perform successfully his own mission without the thorough

integration of efforts with all others. I feel strongly that one of the bases of OSIA's

success derives from the foresight of our founders and good fortune. We took a first

major step by starting with the concept of full integration of the interagency approach—in

our command structure, in our training, and in our operations—from the first mission to

this day.

Third and finally, I will make the argument that on-site inspections can neyer_be

considered in isolation. Arms control is succeeding in many ways today because of the

high level of confidence that participating governments have in the verifiability of their

agreements. In this effort, on-site inspections play an important role, but represent only

one aspect of a much larger program. On-site inspections are unprecedented in the

manner in which they provide "up close and personal" checks on what is going on. When

an inspector crawls inside a missile canister alongside a missile, or when he runs his



hands along the cuts made in the wing of an aircraft or the tube of an artillery piece, there

is no long "expert" debate over whether the system is the one the inspected side claims, or

whether the means to render it inoperable are reversible.

Conversely, its intimacy is its limitation. Inspectors see only very small portions

of the overall picture at any one time, and even with the minimum notification provided

under any of these treaties, their presence is advertised in advance. National technical

means, as well as other sources of information allowing policy makers to render

verification judgments, are other critical components of this system of information.

Here, recent experience in Open Skies has led to a new perspective on the

importance of forming a composite picture to support arms control. The advantage of the

rapidly developing technology to add to verification understanding for arms control is its

increasing precision and detail. The disadvantage is its cost. Very few nations in the

world can afford to maintain the technology and the systems on the leading edge of

monitoring capability. Yet all nations have the same basic need for assurance that their

agreements are being complied with by all parties and that their participation in arms

control regimes is aiding rather than damaging their national security posture. The Open

Skies approach has been to focus on the power of low technology in combination with a

highly permissive transparency regime.

In effect, this latest step provides two huge benefits. First, it greatly increases the

confidence of participating states that all parties are adhering to agreements, or in the

absence of formal limitation agreements, that all parties are behaving in a manner that

does not endanger the security of the state in question. Secondly, since the proposed

Open Skies regime is based on cooperative monitoring, it does provide the interaction of



nationals of the participating states in a way that increases confidence in intentions, as

well as the understanding of capabilities.

The challenge for the future is to extend the benefits of these tools to all states in

all regions to enhance stability and to create conditions for peace at lower levels of

armaments than currently exist by removing uncertainties from threat estimates. For us,

this means the possibility, in conjunction with our interagency partners, of expanding

operations in three aspects. First, we need to engage states currently caught in cycles of

violence and arms escalation. We can explain how we have benefited through these

regimes so that they may assess their utility in their own situation. Second, we must

examine technologies which together with on-site aspects of verification or transparency

regimes can provide a comprehensive picture at affordable costs. Obviously, the cost of

transparency must be less than the cost of arms required to live with the present level of

uncertainty. We are convinced that the new technologies and the information revolution

hold keys to greater transparency at much lower costs than currently exist. Third, we

foresee a growth in cpjnbmedjraining with new states entering for the first time into

regimes that include arms control and transparency measures. When both the Soviet

Union and the United States shared its 'lessons learned' with our CFE Treaty

partners—lessons gleaned from years of cooperation in strategic agreement—we

hopefully cut short the training time for the new states in on-site inspections. More

importantly to us, we learned a great deal in the process. We exposed ourselves to

piercing questions on the rationale for our modes of operations. We retained proven

procedures and discarded or revised less than optimal ones. The result? Former



Secretary of Defense Perry called OSIA "the best value for the dollar in the

Government"—a compliment every one of our employees is determined to uphold.

As you can tell, we are excited about the potential for the future and confident that

we will have a critical role to play as it unfolds. We hope that this contribution will result

in soldiers and strategic planners of the future holding a much more diverse range of

options for national decision makers than has been offered in the past. Military forces

must continue to ensure the national security of their homeland. I am convinced that

implementing that vital mission will be made less difficult through the creation of

conditions favorable to peace among all participants. Reduced capabilities for all parties

and clearer understanding of intentions stand out as crucial signposts to effect the

transition to the safer world desired by all.
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NEW FIELDS OF NUCLEAR MATERIAL CONTROL

DEVELOPMENT NEW APPROACHES FOR SPECIFIC:

NUCLEAR MATERIAL

FACILITIES
SITUATION OF NUCLEAR MATERIALS STORING

1. Specific Nuclear Material

The President of the Russian Federation, Boris Yeltsin
announced in his Statement to the Moscow Summit on Nuclear
Safety and Security that the fourth item of the Russian plan is
peaceful utilization of materials resulting from nuclear weapons
dismantling and that large-scale reductions of nuclear arsenals
of Russia and the USA is one of the major achievements of our
time.

In connection with this Boris Yeltsin said: " All of us are
facing the important problem of utilization of plutonium.
Hence, we stand for the construction of secure storage facilities
for nuclear material".
,' He also noted that we had completed the design work and
were constructing now a similar storage facility at the site of the
"Mayak" industrial complex with US participation.

This storage facility will accommodate about 40 percent of
the Russian weapons-grade plutonium. We are planning to place
this facility under the IAEA safeguards. He also added that he
believed that this experience should be extended to other
countries.

Secretary of Energy of the United States, Hazel R.
O'Leary, Minister of Atomic Energy of the Russian Federation,
Viktor Mikhailov, and Director General of the International
Atomic Energy Agency (IAEA), Hans Blix, met in Vienna on 17
September 1996 in order to consider practical measures to fulfill
statements by the president of the United states of September



1993 and the President of the Russian Federation of April 1996
concerning the application of IAEA verification of weapon origin
fissile materials.

It is very important to remind that at that meeting the
Ministers of the United States and the Russian Federation
agreed to discuss technical methods designed to protect sensitive
nuclear weapons information and to prevent its disclosure, and
to hold appropriate consultations with the IAEA on this matter.
It was agreed that it was essential to ensure that IAEA
verification of relevant fissile materials would not undermine
the obligations of the United States and the Russian Federation
under Article I of the NPT.

Therefore, the main purpose of the Trilateral Initiative is
to verify that weapon origin fissile materials no longer needed
for US and Russian defense purposes are not reused to produce
new nuclear weapons.

The Agency's role here would be to promote international
cooperation aimed at finding an economically sound and
environmentally safe use for weapons-grade material in the civil
nuclear fuel cycle, and to verify the irreversibility of the
processes whereby fissile materials are withdrawn from the
defense sector as part of nuclear disarmament process.

A Joint Working Group has been formed in order to
address the various technical, legal, and financial issues
associated with implementing IAEA verification of relevant
fissile materials. There were 9 meetings of the Group. They took
place in the United States, in the Russian Federation and in
Vienna.

As to the question of the safe and secure storage of these
materials, I would like to note that significant new approaches
are being developed, as has been convincingly demonstrated by
Russia, the United States and IAEA within the framework of
their project.

A new unique storage facility at the site of the "Mayak"
industrial complex is under construction.

To exclude accidents the storage facility shall withstand a
design basis
- earthquake with magnitude 8,
- temperature impacts,

shock front pressure of 10 KPa.
flood and



- possible aircraft crash.

The storage consists of two storage modules. Each module
is designed for loading of 25000 containers. As illustrated, each
storage module contains six sections and each section will
comprise 528 storage pits.

Each pit will be surrounded with four cooling channels.

In September 1997 IAEA delegation headed by Dr. Hans
Blix visited the storage facility at the site of the "Mayak"
industrial complex.

The position of the Russian Federation in developing new
approach for weapon-origin fissile material verification takes
into account the important factors as follows:
- The traditional approaches for application of IAEA
Safeguards under NPT can not be acceptable to fulfill the
project because of the need to protect sensitive nuclear weapons
information and to prevent its disclosure;
- Practically all the attributes of the fissile material subject
to international control such as chemical composition, isotopic
composition, geometry and weight are classified. We understand
that it will not be possible to overcome classified barriers in the
future;
- A new approach for verification of relevant fissile material
should be economical enough and not intrusive.

The last Technical Meeting in the context of the Trilateral
Initiative was held by experts from the Russian Federation, the
United States of America and the International Atomic Energy
Agency on March 10-13, 1998.

At the invitation of the Russian Side, the Meeting took
place in Obninsk at the Institute for Physics and Power
Engineering (IPPE). This Technical Meeting was the second of
those specified in the Work Plan, contained in the Progress
Report of the Joint Working Group approved by the Russian
and US Ministers and the IAEA Director General.

The purpose of the Meeting was to demonstrate approach
of Russian experts for measurements of weapon-grade and non-
weapon-grade plutonium in standard AT-400R containers and
to prepare recommendations on fissile material attributes and the
next steps to examine technical issues related to possible



methods for IAEA verification of weapon origin fissile materials
in sensitive forms.

Several instruments and measuring techniques developed at
Minatom facilities were presented by the Russian experts. These
measurement approaches and instruments were proposed to
consideration for plutonium verification in containers without
revealing sensitive information. They are:
- Low-resolution gamma-ray spectrometry measurements
using Nal detectors;
- Integrated measurements of gamma and neutron emissions
using organic scintillation detectors (styibene detectors);
- Verification based on the high-resolution gamma-ray
spectrometry measurements combined with the neutron
coincidence measurements.

Also, existing Russian instruments and instrument
prototypes developed for Minatom facilities were demonstrated.
These instruments are based on low-resolution gamma
spectrometry and neutron counting. The Russian experts
demonstrated a high-resolution gamma-ray spectrometer for
plutonium isotopic and uranium enrichment analysis. Russian
experts reported the results of their testing at Los Alamos with
the use of plutonium reference samples.

The meeting has demonstrated the complexity and
integrated nature of the technical tasks that are yet to be solved
in order to protect classified information and prevent its
disclosure, to choose the best approaches to the equipment
selection and also to implement IAEA verification procedures to
derive independent conclusions in a way that will not
significantly interfere with operations at the storage facilities.

The Russian Federation highly appreciates the Agency's
effort in this new area of its activities.

2. Specific facilities used Russian technology and design.

2.1 "Model Facility" employing Russian-type gaseous
centrifuges.

What does it mean "Model Facility"?



"Model Facility" is a facility reflecting the most
substantial features of the design and technology of real Russian
enrichment plants.

What is the purpose of the "Model Facility"?

The purpose is to create possibilities for spreading Russian
technologies among the countries. The Russian Federation would
like to be sure that its technologies will be transparent from
IAEA safeguards point of view.

It should be mentioned that Russian type of centrifuge
facility is a very specific facility which design is completely
different from similar facilities subject to IAEA Safeguards in
the other countries.

It should be noted that a centrifuge facility based on
Russian centrifuge technology is configured as a single cascade,
which is extremely flexible.

The characteristic features of the Russian designed cascade
are:
- The only single cascade produces LEU up to 5 %;
- Enrichment in the range of 5 % could be changed
- by its reconfiguration;
- Impossibility to use traditional approach applied to the

"Hexapartite Project" facilities due to its possible
reconfiguration;

- Protection of sensitive information.

To meet the requirements of the Project the following
tasks should be met:
- To fill in the Design Information Questionnaire for the
"Model Facility";
- To develop Nuclear Materials Accountancy System to be
applied for the "Model Facility";
- To analyze diversion paths of LEU and possibilities of
HEU production;
- To evaluate of IAEA enrichment verification methods and
equipment available;

To develop Safeguards Approach for the "Model Facility"



n
to be acceptable for implementation at the enrichment plants
using Russian centrifuge technology;
- To prepare a program for training of safeguards inspectors.

New verification methods including environmental
sampling should be widely proposed in order to be used during
routine and PIV Inspections in the cascade hall area. After their
testing have been completed the new verification methods could
be included into the inspection practices for the enrichment
plants using Russian centrifuge technology.

The Russian Federation highly appreciates the joint efforts
of close cooperation with the Agency aimed at establishing an
effective and efficient IAEA safeguards for the enrichment plants
using Russian centrifuge technology.

3. Specific situation of nuclear materials storing

The Agreement between the Republic of Kazakstan and the
IAEA for the application of Safeguards in connection with the
Treaty on the Non-Proliferatin of Nuclear Weapons came into
force in August 1995. Since that time all nuclear activities of the
Republic of Kazakstan were subject to IAEA Safeguards.

There was a difficult situation with the application of
IAEA Safeguards at Kurchatov, where the Institute of Atomic
Energy of the National Nuclear Center of Kazakstan (IAE NNC
of Kazakstan) is located.

The National Nuclear Center at Kurchatov consists of three
research reactors within separate perimeters, nuclear material
storage facilities and-a series of auxiliary buildings.

After a separation of Kazakstan from the Soviet Union 182
kg U-235 under the jurisdiction of the Russian Federation
remain at the site of the Center. The Russian nuclear material
was in different forms as follow:

Spent fuel assemblies in the storages;
Spent fuel assemblies with low activity located outside

containers in the storage;
- Unirradiated.fuel assemblies in classified form located in a
special Room;
- Nuclear fuel in the reactor core.

In accordance with the decision agreed bv the Russian



Authorities all Russian nuclear material was supposed to be
moved to Russia. But it should be noted that the process of
nuclear material shipment from one country to another is a time
consuming process, which requires the solutions of financial,
legal and technical questions.

In August 1996 the Agency was going to carry out
activities in preparation for the initial verification of nuclear
material at the Kurchatov site. The primary purpose of these
activities was for the Agency to begin with the verification of
the inventory of the Kazak nuclear material at the site, and for
the relevant safeguards approach, and the implementation of
IAEA Safeguards.

It was decided to arrange trilateral consultations between
the Agency, Kazakstan and Russia. The purpose of the trilateral
consultations was to conduct technical discussions about the
measures required for Safeguards to be applied to the Kazak
nuclear material at the facility taking into account the presence
of Russian nuclear material at the site.

Upon the Kazakstan invitation such a Meeting took place
in the Institute of Atomic Energy of the National Nuclear Center
of Kazakstan. At the Meeting experts from Kazakstan, Russia
and IAEA discussed the following questions:
- How the Russian material could clearly be separated and
stored in a locations away from the Kazak nuclear material;

How to make necessary hardware arrangements for
application of the seals;

How to communicate information between three parties in
case of nuclear material movement;
- How to report in the case of future experiments with
Russian nuclear material at the reactors, which belong to
Kazakstan and many other technical issues.

As a result of Trilateral consultations a specific procedures
for separation of Russian and Kazak nuclear materials, for
application joint seals to Russian nuclear material and for
notification of IAEA in case of Russian nuclear material
movement had been developed and agreed. Three parties had
signed a Memorandum of Understanding where mentioned
procedures are described.

Application of IAEA Safeguards at the National Nuclear
Center of Kazakstan started from October 1996.

Up to now a big part of Russian nuclear materials have



already been shipped to the Russian Federation. It is expected to
remove all remaining Russian nuclear material to Russia by the
end of this vear.
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INTRODUCTION

Purpose of IAEA Safeguards

The IAEA safeguards system is an important instrument of the international non-
proliferation policy. Safeguards implementation is regulated by the IAEA Statute and
individual safeguards agreements. At the end of 1997, safeguards agreements were in force
with 135 States ( and Taiwan, China). Of these, 68 States (and Taiwan, China) had declared
nuclear activities and were being inspected, the majority under comprehensive safeguards
agreements arising from the NPT, the Tlatelolco Treaty, the Rarotonga Treaty, the
Guadalajara Declaration and the Bangkok Treaty. Safeguards were also being implemented
in four States with safeguards agreements covering specified nuclear or non-nuclear material,
facilities or equipment and at designated installations in the five nuclear weapon States.

The majority of agreements concluded by the IAEA are based on document
INFCIRC/153 [153]. Paragraph 2 of [153] stipulates that safeguards will be applied to
nuclear material

" . . . for the exclusive purpose of verifying that such material is not diverted to nuclear
weapons or other nuclear explosive devices."

This provision places the emphasis on the role of IAEA safeguards as a verification
system. The IAEA's independent verification activities provide assurance, at the request of a
State or a group of States, and of the international community, that the States are complying
with their commitments concerning the peaceful uses of nuclear energy.

The technical aim of safeguards is "...the timely detection of diversion of significant
quantities of nuclear material...". In order to provide some quantitative yardstick of
achievement of this technical aim, IAEA safeguards work on the basis of quantitative detection
and inspection goals. The Department of Safeguards conducts inspections in Member States.
These inspections are designed to verify that nuclear material is being used for peaceful

The IAEA Inspectorate, Including New Requirements * Page I
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purposes and to report on the result of the inspections to the Board of Governors via the
Safeguards Implementation Report (SIR).

Since the discovery in 1991 that Iraq had developed a clandestine nuclear weapons
programme, counter to the commitment it accepted when it signed the Nuclear Non-
Proliferation Treaty (NPT), the Department of Safeguards has attempted to strengthen its ability
to provide assurances regarding the absence of undeclared activities and facilities.

International safeguards is a rather new, pioneering venture. The IAEA began in 1957
and in 1960 the Department of Safeguards had one Director with a total staff of 7. In 1969 the
Department had grown to 56. By 1979, 282 people worked in safeguards. Today we have 560
staff positions.

THE IAEA INSPECTORATE

The Department of Safeguards has six interdependent divisions and two sections
reporting to the Deputy Director General, and Head, Department of Safeguards (DDG-SG).
The DDG-SG is responsible to the Director General (DG) of the Agency for the overall
supervision of the Department of Safeguards. In particular, the DDG-SG is responsible for the
establishment of safeguards concepts and approaches, the implementation of established
safeguards procedures and practices and the co-ordination and furtherance of development
leading to the achievement of the safeguards objective in the most effective and efficient way.
The DDG establishes the overall programme and budget of the Department of Safeguards for
approval by the DG and approves, co-ordinates and supervises the individual parts of it
including its quality assurance component.

Three of the divisions are operations divisions and three are support divisions. The
two sections are Programmes and Resources, responsible for matters dealing with budget and
finance actions, as well as personnel actions; and, Effectiveness Evaluation, responsible for
QA Audit Result, Safeguards Implementation Report (SIR) and SG Effectiveness
Assessment.

The three Divisions of Operations have equal status, functions, and responsibilities for
applying safeguards and every attempt is made to ensure that there is no variance in the
safeguards approaches to be followed by the three Divisions and their regional and functional
Sections.

In structuring the three Divisions of Operations the following considerations have been
taken into account:

(a) The nature of nuclear activities; specialized skills required by the Inspectorate;
(b) The type and level of national or regional systems of nuclear material control and
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accountancy in existence, and the need in certain instances for specialized
co-ordination of requirements for routine inspections;

(c) The type of safeguards agreements in effect (e.g. INFCIRC/153, INFCIRC/66/Rev.2);
(d) Geographical proximity, so as to use most rationally inspectors' time in the field and

to save costs; and
(e) Other non-technical factors (e.g. acceptability of inspectors from certain countries).

Appendix I shows the countries which are covered by the three operations divisions.

To assist the Operations Divisions there are three supporting divisions. These divisions
have the additional and important task of ensuring that the work of the Department is
transparent, i.e. is seen to be done correctly from outside the Department. The importance of
this cannot be stressed too highly. The purpose of the Department is not just to apply
safeguards: it is to demonstrate that they are applied and that they are effective.

As of January 1998 the department had 340 professional staff members, 205
Inspectors in the Divisions of Operations, 11 General Service inspection assistants, and 222
technical, clerical and secretarial staff members.

The expenditure from the Safeguards Regular Budget for 1997 was US $82,319,000.
In addition, extrabudgetary funds of US $19,412,000 were contributed by seven Member
States. The provision by several Member States of extrabudgetary funds for equipment
procurement helped to alleviate previous shortages of instruments and facilitated the
replacement of some obsolete equipment.

There were 931 nuclear facilities and other locations which contained nuclear material
and were subject to Agency safeguards at the end of 1997. Of these 602 were inspected at
least once in 1997. A total of 2499 inspections were carried out, requiring 10,240 person-
days of inspection effort. Inspections focused primarily on activities and locations involving
the production, processing or storage of nuclear material from which nuclear weapons could
be readily manufactured.

SCOPE OF IAEA SAFEGUARDS

The scope of IAEA verification activities is defined by the relevant safeguards
agreements. Under agreements concluded pursuant to [153], the principal object of
safeguards implementation is nuclear material accountancy. Thus, the verification activities
are intended to provide assurance that the material in question is not diverted from peaceful
uses to the production of nuclear weapons or other nuclear explosive devices, or to other
purposes unknown and to verify compliance with the undertakings of the States Parties. The
main thrust of [153] is the full-scope intent of the latter [153/para.l], whereby the State
accepts safeguards on all nuclear material in all its peaceful nuclear activities. It is the
IAEA's right and obligation to ensure that safeguards will be applied, in accordance with the
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terms of the agreement, to all such material [153/para.2]. The agreement contains safeguards
procedures to be followed by the IAEA to ensure compliance with the basic commitment by
the State, namely not to divert nuclear material. The rights and obligations of the IAEA with
respect to the full-scope commitment under [153] are therefore restricted to verifying, within
the limits set by the safeguards agreement, that nuclear facilities accessible to IAEA
safeguards are not connected by a nuclear material flow to other nuclear activities which
might exist and which in violation of the agreement were not submitted to IAEA safeguards.
Technically this is part of the normal verification procedures at facilities subject to IAEA
safeguards.

Each agreement also provides for Agency review of design information, reporting
and record-keeping by the State, inspection activities to be carried out by the IAEA, including
rights of access and notification of inspections, and provisions related to the exemption and
termination of safeguards. To the extent practical and legally permissible, efforts are made to
standardize the Agency's safeguards approaches, taking into account technical variations
among the States nuclear programmes.

Safeguards agreements are complemented by Subsidiary Arrangements which
describe in more detail the technical and administrative procedures for implementation of the
agreements. Under [153]-type agreements, the general part of the Subsidiary Arrangements is
applicable to all nuclear activities in the State concerned. For [153], specific procedures for
each facility and for other locations where nuclear material is present are specified in Facility
Attachments.

Following endorsement by the Board of Governors in June 1995 of the Director
Generals' plan to implement at an early date measures to strengthen the effectiveness and
improve the efficiency of the safeguards system, the Agency began implementation of
specific measures related to broader access to information, increased physical access and
optimal use of the present system.

In May 1997, the Board of Governors approved new strengthened measures for use by
inspectors who verify States' compliance with their commitments not to produce nuclear
weapons. Close to 200 countries have made such commitments under the NPT and other
similar treaties. The new measures are detailed in a model Additional Protocol through
which countries would accept stronger, more intrusive verification on their territory. The key
objective of the new measures is to enhance the IAEA's capability to detect possible
clandestine nuclear activities in Non-Nuclear Weapon States (NNWS) and thus increase
confidence that these states are abiding by their peaceful use obligations. The Additional
Protocol also contains measures that could improve safeguards in other states including
Nuclear Weapon States.
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TECHNICAL OBJECTIVES OF IAEA SAFEGUARDS

For practical purposes it is necessary to go beyond the general concepts discussed in
this paper and to define more specifically the technical objectives of IAEA safeguards. This
objective is stated explicitly in [153/para.28]:

" . . . the timely detection of diversion of significant quantities of nuclear material from
peaceful nuclear activities to the manufacture of nuclear weapons or of other nuclear
explosives or for purposes unknown..."

THE CONCEPT OF VERIFICATION

Verification is a technical activity aimed at achieving the political purposes of IAEA
safeguards, namely assurance and deterrence. Under the circumstances indicated above, the
normal result of IAEA verification is assurance of compliance by States with their
non-proliferation commitments. However, IAEA findings are credible only if verification
activities are so thorough that non-compliance (diversion of nuclear material, misuse of
facilities, etc.) would be detected with an acceptable probability. Therefore, in developing an
effective verification methodology, the IAEA has to assume as a general working hypothesis
that noncompliance cannot be excluded and that consequently a diversion risk of low but
non-zero probability exists in all countries . If careful verification activities lead to the
conclusion that the diversion hypothesis cannot be substantiated, then it can be concluded
with a high level of confidence that in fact no diversion or misuse has occurred.

Conceptually, IAEA verification can thus be regarded as the testing of diversion
hypotheses. Analysis of such hypotheses is therefore an important means for designing and
organizing effective and credible verification activities. In the analysis, a wide range of
potential diversion strategies and possible concealment methods have to be considered in
connection with all types of nuclear material and facilities. The diversion analysis includes a
consideration of the characteristics of the nuclear facility, the type and location of material,
and possible diversion paths, diversion rates and concealment methods. The various
safeguards approaches are thus designed to ensure that verification activities are capable of
leading, with a high probability, to the timely detection of such anomalies; and, to define such
further activities as are needed to determine the causes of the anomalies.

Detection Goals

For the careful planning of safeguards implementation and for objective performance
evaluation, it is necessary to quantify the terms used above. The various numerical
parameters (significant quantity, detection time, detection probability), together with a further
parameter known as the false alarm probability, constitute the so-called detection goals.
These parameters cannot be deduced solely from physical and technical axioms and
reasonable values have been selected on the basis of technico-political judgement and
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consensus. The present detection goals were discussed in detail and numerical values were
given in other presentations at this Seminar.

The significant quantity (SQ) is defined as the approximate quantity of nuclear
material in respect of which, taking into account any conversion process involved, the
possibility of manufacturing a nuclear explosive device cannot be excluded. Typical values of
an SQ (not to be confused with critical mass) range from 8 kg of plutonium to 20t of thorium.

The second parameter, detection time, should correspond in order of magnitude to the
conversion time, estimated as the time necessary to convert different forms of nuclear
material to the metallic components of a nuclear explosive device. Conversion time values
used at present range from 7 to 10 days for metallic plutonium to one year for natural
uranium.

Inspection Verification and Timeliness Goals

Detection goals are guidelines to be used in designing safeguards approaches and
establishing inspection goals. They reflect actual conditions at the facility, the requirements
of the safeguards agreement, the limitations of measurement methods, and the effectiveness
of given safeguards procedures and techniques. They are thus performance targets adopted
for a given facility and provide a basis for designing the appropriate safeguards approach.

The Agency sets its verification goals to correspond to the minimum quantity of
nuclear material which, if diverted at a facility, should (to the required degree of probability)
be detected by the application of nuclear material accountancy measures along with a low risk
of false alarm. In the case of item and most current bulk handling facilities, the goal is equal
to one SQ of nuclear material. This goal depends, inter alia, on the nature of the facility, the
quantities of material handled, and the effect of measurement uncertainties.

The timeliness goal is a parameter derived by adapting the detection time guidelines
to the specific conditions at a facility. The timeliness goals currently used for determining the
frequency of inventory verification and containment and surveillance activities (video/film
evaluation, seals examination, etc.) at facilities handling one SQ or more of nuclear material
range from up to four weeks for material containing high enriched uranium (HEU) or
plutonium in non-irradiated form to twelve months for low enriched uranium (LEU) or
natural uranium.

The successful implementation of safeguards and the extent to which inspection goals
can be achieved depend largely on the degree of co-operation offered by the State and the
facility operator concerned and on the availability of manpower, safeguards equipment and
inspection support services. The extent to which Subsidiary Arrangements made under
safeguards agreements provide the IAEA with the necessary rights is also an important factor.
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In addition, the Protocol Additional to Safeguards Agreements will provide the IAEA
with much broader rights of access to information about all State activities related to the use
of nuclear material and greatly expanded physical access for IAEA inspectors to verify this
information.

CO-OPERATION WITH THE STATE/
THE STATE SYSTEM OF ACCOUNTANCY AND CONTROL

Effective implementation of safeguards requires co-operation between the IAEA and
the State concerned. To this end, agreements of the [153] type require that the State shall
establish and maintain a system of accounting for and control of nuclear material subject to
safeguards (SSAC). They prescribe that the system shall be based on a structure of material
balance areas (MBAs ) and shall provide for the establishment of a measurement system, a
records and reports system, procedures for taking physical inventories, and provisions to
ensure that the accounting procedures and other arrangements are being correctly operated [ I
53/para.32]. This should enable the IAEA to verify the findings of the SSAC. In performing
its verification, the IAEA takes due account of the technical effectiveness of the SSAC [ I
53/para.7].

Document [153] requires that the State make information available to the Agency.
Specifically, they require the State to:

Provide the IAEA with information in respect of facility design features and
other information relevant to safeguards

Arrange for the keeping of records for each facility or MBA

Provide the IAEA with reports in respect of nuclear material, based on the
records kept.

On the basis of co-operation with the State concerned, the verification process
involves three main areas of inspection activity:

(1) The examination of the information provided by the State, including:

Design information
Accounting and operating reports, and special reports
Amplification and clarification of reports
Advance notification of international transfers.

(2) The collection of information by the IAEA through:

Visits for the verification of design information
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Ad hoc and routine inspections
Special inspections.

(3) The evaluation of the information provided by the State and collected during
inspections for the purpose of determining the completeness, accuracy and
validity of this information.

The results of inspections performed under [153]-type agreements are reported by the
IAEA to the State concerned in the form of a statement which identifies the inspection and
the detailed activities carried out. Also noted are any discrepancies and anomalies, together
with their significance and the results of an investigation into their cause. This kind of
statement is of a preliminary nature because evaluation activities may still be under way and
often more than one inspection is made before a conclusion can be drawn.

After the physical inventory taking (PIT) by the plant operator and the physical
inventory verification (PIV) by the IAEA, a second type of statement is sent to the State,
containing the conclusions drawn from the safeguards activities performed. This includes a
statement in respect of each MBA of the amount of material unaccounted for (MUF) over a
specific period (the material balance period, MBP) for each category of nuclear material
153/para.9O]. The statement shows whether the material subject to safeguards has been
satisfactorily accounted for during the period between PIVs. If the IAEA is not satisfied with
the results obtained during inspections, further investigation is called for and the State is
requested to examine the causes of any inadequacy and undertake the necessary remedial
steps.

METHODOLOGY

Safeguards Measures

According to paragraph 29 of [153], nuclear material accountancy (NMA) is a
safeguards measure of fundamental importance, with containment and surveillance (C/S)
being important complementary measures. This does not exclude the application of other
objective measures, such as the use of conclusions drawn from verification of the operational
status or the design reverification of a facility. IAEA verification activities can be carried out
in practice only with the substantial co-operation of the facility operator and the State
concerned. This co-operation is necessary for implementation of the following basic concepts
(see [153/paras 6, 7, 72, 74, 75, 79, 90]):

The independent verification by the IAEA of the entire State accountancy system
for nuclear material by means of document audits, item counting and
identification, observation, chemical analysis and nondestructive measurements,
seal verification, etc.

The IAEA Inspectorate, Including New Requirements * Page 8



ff

Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

The periodic closing of material balances by the taking of physical inventories by
the operator and their verification by the IAEA

The effective monitoring by the IAEA of the flow of nuclear material through the
use of instruments and other techniques at key measurement points and other
strategic points

The use of C/S as important complementary measures.

Nuclear Material Accountancy (NMA)

Nuclear material accountancy relies on the principle of conservation of matter. Any
changes to the inventory of material present in a defined area must be equal to the net
production or loss of such material within the area plus the inward flow of such material from
outside, minus the flow out of the area. Effective verification based on this principle requires
knowledge of the flow and inventory of the nuclear material and the compilation of periodic
nuclear material balances. Areas defined in nuclear facilities for application of the
conservation principle are called material balance areas (MBAs). Their delineation takes
account of the specific technical aspects of the nuclear facility and their boundaries are
chosen to facilitate the measurement of all nuclear material transfers across the boundaries
and the establishment of the inventory within the MBA. Measurements are made at certain
strategic points (SP), called key measurement points (KMP). KMPs are locations where
information on flow and inventory can be gathered and verified and at which nuclear material
appears in a form in which it may be measured. An NMA cycle starts with the determination
by the operator and verification by the IAEA of the physical inventory for an MBA. The
operator maintains a book inventory based on the initial physical inventory, adding increases
(e.g., receipts) and deducting decreases (e.g., shipments); The NMA cycle is closed by an
ending PIV and by evaluation of the material balance for the period considered by the
operator. Both are verified by the IAEA.

The analysis of nuclear material samples taken at the facility is a vital part of the
verification process. Some analyses are carried out during IAEA inspections without
physically affecting the item under examination, i.e., by non destructive assay (NDA). Some
samples have to be measured by 'destructive' techniques, such as chemical and other analyses.
This is done in the IAEA Safeguards Analytical Laboratory.

For facilities handling identifiable 'items' containing nuclear material (e.g., fuel
assemblies or sealed containers), the integrity of which can be considered as preserved during
the NMA period, no difference between the updated book inventory and the ending physical
inventory is normally to be expected. For facilities with nuclear material in unsealed bulk
form (powder, pellets, solutions, scrap, etc.), there is always some difference between the
book inventory and the physical inventory because of the unavoidable limitation on the
exactness of measurements. There may also be discrepancies for other reasons, e.g., failure to
measure parts of the inventory, unmeasured loss of material and, conceivably, diversion. The
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difference between the book inventory and the physical inventory represents the material
unaccounted for (MUF). Because MUF is a quantity derived from measurements, it may be
used as an indicator in evaluating the possibility of diversion.

On the basis of operators' NMA activities, the State submits periodic accounting
reports to the IAEA, namely:

Inventory Change Reports (ICR), which describe each increase and decrease of
nuclear material in each MBA since the last report; and

Material Balance Reports (MBR), accompanied by Physical Inventory Listings
(PIL) submitted after each physical inventory and containing the MUF analysis.

On the basis of these reports, the IAEA maintains a set of accounts parallel to that of
the State, and subjects the facility records and State reports to audit and comparison with its
own records.

Containment and Surveillance (C/S)

Containment and surveillance measures are widely used in IAEA safeguards to
complement and support NMA. It is the purpose of C/S measures to provide information on
movements of nuclear material or on the integrity of equipment, verified data, etc. In many
instances they cover the periods when the inspector is absent and thus contribute to
cost-effectiveness. Containment and surveillance measures are for instance applied to:

ensure during flow and inventory verification that each item is inventoried
without duplication and that the integrity of samples is preserved

ensure that IAEA instruments, devices, working papers and supplies are not
tampered with

reduce the need for repeating full verification of previously verified items or of
containers the integrity of which has not been changed

cover specific safeguards situations.

Containment measures take advantage of existing structural features, such as
containers, tanks, pipes, or substantial walls, to establish the physical integrity of an area or
item by preventing the undetected access to or movement of nuclear material, or interference
with equipment or data.

Surveillance refers to both human and instrumental observation aimed at indicating
the movement of nuclear material, or interference with containment or IAEA equipment. It
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thus serves to assure the integrity of containment. Surveillance may also be used for
observing various operations or obtaining relevant operational data. It may involve, for
example, the checking of tamper-indicating seals and the use of automatic surveillance
systems, such as camera or closed circuit TV systems, or radiation monitors applied by the
IAEA. IAEA inspectors may fulfill similar assignments continuously or periodically at
strategic points.

The C/S techniques used by the IAEA are carefully designed and implemented to
avoid imposing any unnecessary physical restrictions on facility operations or movements or
access to materials which are in accordance with the design information and which are duly
recorded and reported. Nevertheless, they must provide the IAEA with credible information
on whether unreported movement or access might have occurred or whether the integrity of
data might have been impaired. The detection of an anomaly relating to C/S measures does
not necessarily by itself indicate that material has been removed. The ultimate resolution of
C/S anomalies (e.g., broken seals) is provided by NMA measures (e.g., the reverification of
the material under seal).

INSPECTIONS

The key to verification by the IAEA is the right to conduct on-site inspections. Three
types of inspections are involved: routine, special inspections and ad hoc inspections in
accordance with [153].

Visits and initial inspections are made under agreements of the [153] type, to verify
the facility design information submitted by the State.

The majority of the inspection effort is expended on routine inspections
[153/para.72]. The purpose of the routine inspections is to verify that the information
contained in reports submitted by the State is consistent with the accounting and operating
records kept by the facility operator, to verify the location, identity, quantity and composition
of safeguarded materials, and to verify information about the causes of shipper/receiver
differences, book inventory uncertainties, and MUF.

Ad hoc inspections are made to verify the initial report or changes in the situation
since the initial report was made, and to identify and verify the nuclear material involved in
international transfers [153/para.71].

Under [153]-type agreements, special inspections are made under [153] in addition to
routine inspections to verify information presented in special reports or to collect additional
information when the IAEA considers the information provided by the State or obtained
through routine inspections to be inadequate for it to fulfill its responsibilities.
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Activities carried out by the IAEA during inspections and in connection with them are
described in more detail below.

INSPECTION ACTIVITIES

The activities of IAEA inspectors during and in connection with a visit to or
inspection of a nuclear facility have been described in general terms above. While certain of
these activities have common features independent of the specific circumstances some depend
to a certain extent on the particular situation (type of agreement and facility, number of
inspections per year, etc.).

Safeguards implementation starts at a facility coming under safeguards with an initial
visit [153] by IAEA inspectors. The purpose of this is to verify the accuracy and
completeness of the design information on the facility which the State has to submit to the
IAEA as early as possible before nuclear material is first introduced. This information
(describing the facility and in particular its design features, operation modes and procedures
relevant to safeguards) is examined by the IAEA prior to the initial visit for the purpose of
developing an appropriate safeguards approach. The initial visit is also used to consider the
conclusions of the design examination, to collect any necessary additional information and to
prepare the Subsidiary Arrangements.

Routine Inspections

As stated above, IAEA verification essentially means testing diversion hypotheses.
The purpose of the following activities, performed during or in connection with routine
inspections, is to carry out such tests. Each of these activities has the potential to disclose one
or more anomalies corresponding to specific elements in the diversion hypotheses.

In the following list, the nature of each activity, i.e., whether it is related to NMA or
C/S, is indicated in parentheses.

Follow-up actions (NMA and C/S)

Individual inspections are not usually independent of each other. It may be necessary
to complete actions which were started during the previous inspection(s) and to resolve
problems which have been identified in the meantime.

Accounting records examination (NMA)

The purpose of this activity is to establish for the MBA by independent audit a correct
set of data upon which physical verification can be based. It should also enable an assessment
to be made of the quality of the operator's system of accounting records. The examination is
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carried out with respect to the completeness, internal consistency and arithmetic correctness
of the data and includes the checking of supporting documents and, if relevant, confirmation
from operating records.

Operating records examination (NMA)

A correct set of facility operating data is in many cases necessary to complement
and/or confirm the information provided in the accounting records. The operating records
include:

Operating data used to establish changes in the quantity, composition and
location of nuclear material including data obtained from calibration, sampling
and analyses

Operating data to confirm surveillance results

Information on procedures for controlling the quality of measurements, and on
the evaluation of the results

Information on the preparation for a physical inventory taking

Information relating to the cause and magnitude of any accidental or unmeasured
loss.

The examination is also used as an opportunity to assess the quality of the operator's
system of operating records and to offer advice if requested

Reconciliation of accounting and operating records (NMA)

The purpose of the reconciliation is to identify and clarify any inconsistency between
the accounting and operating data. Examples might be the comparison of recorded fuel
assembly movements or loading patterns with accounting entries, or the analysis of a reactor
operating history (operation time, power output) in relation to nuclear material production
and nuclear loss.

Comparison of records and reports (NMA)

This activity consists in making a correlation between the relevant facility accounting
and operating records on the one hand, and the State reports (ICR, MBR, PIL) on the other in
order to determine their completeness, internal consistency and arithmetic correctness.
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Updating of the book inventory (NMA)

An important step in NMA consists in establishing the amount of nuclear material that
should be present at the facility the book inventory at the date or near the date of inspection.
The updating is based on the book inventory established at the previous inspection and uses
facility records and supporting documents covering the intervening period. At times of
physical inventory verification (PIV) the relevant book inventory may be used for the
preparation of preliminary sampling plans.

Inventory change (flow) verification (NMA)

This activity involves verification of important components of the material balance,
namely:

Increases: such as imports from abroad, domestic receipt, nuclear
production, de-exemption, etc.

Decreases: such as exports, domestic shipment, nuclear loss, transfer to

retained waste exemption, etc.

In addition to the document audits, the following activities may be carried out:

Removal of seals and/or verification of receipts

Verification and sealing of shipments (e.g., partially filled irradiated fuel
assembly casks)

Verification at other MB As of matching receipts/shipments

Verification of shipper/receiver differences

Calculations for assessing nuclear loss and production (also in connection with
physical inventory verification).

Inventory verification (NMA)

The inventory verification is carried out to confirm the operator's recorded book
inventory of nuclear material present at a given time within an MBA. There are two types of
inventory verification:

PIV which follows closely on or coincides with the PIT by the operator and
closes the material balance period;

The IAEA Inspectorate, Including New Requirements * Page 14



Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

The interim inventory verification, which does not coincide with the closing of a
material balance period and during which part or all of the inventory is verified.
An interim verification is made if only part of the inventory is accessible or if the
action is required in order to attain IAEA timeliness goals.

The basis for a PIV is an itemized inventory list prepared by the operator and
organized by location (KMP) and material type, or some such equivalent documentation. In
the case of items, the PIV is carried out by item counting, item identification and 'attribute
tests' (NDA applied to a random sample of the items in order to detect dummies or other
anomalies if present). For bulk material, 'variables tests' are made in addition to the above
activities in order to determine the amount and isotopic composition of the material present
(e.g., weighing, radiation measurement or chemical analysis of random samples) The
verification results are compared with the physical inventory listings submitted by the State.

Verification at special strategic points (various measures)

The list of verification activities above is not exhaustive. One example of a different
category is the special arrangement foreseen for the cascade hall of enrichment plants.
Another example would be reprocessing plants. Here, special arrangements define the access
to the various instrument readings and measurements or calibrations which are used by the
operator to identify nuclear material or to provide information on the quantity, quality and
location of nuclear material.

Application and use of surveillance (C/S)

Surveillance is used to detect possible movements of nuclear material and production
of special fissionable material which, contrary to agreed procedures, has not been recorded or
reported, falsification of information on the location, composition and quantity of nuclear
material, unreported changes of the facility design, or any tampering with containment or
IAEA safeguards devices. Automatic film cameras and closed-circuit TV systems are the
most frequently used types of surveillance measures

The installation of an surveillance unit requires careful analysis of the location (in the
containment, along routine paths followed by nuclear material, etc.) and proper positioning.
During maintenance, the integrity of the containment (signs of modification) and of the
indications of interference are checked. The characteristics of the system may be such that the
frequency of maintenance (change of films, batteries, tapes, etc.) coincides with timeliness
requirements, so that maintenance can be carried out when surveillance records have to be
evaluated. The evaluation of exposed films (video tapes) involves checking on significant
events, e.g., number of appearances or disappearances of spent fuel casks, and their
correlation with the operator's accounting and reporting records.
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Application and use of seals (C/S)

Seals are tamper-indicating devices used to join movable segments of a containment
structure in such a manner that access to a sealed item becomes impossible without opening
of the seal or other obvious interference with containment integrity. Seals are used, for
example, at the following locations:

Shields covering reactors
Channel gates, doors and other access possibilities
Fresh fuel racks, stacks of spent fuel, fuel assemblies
Spent fuel casks and other containers
Valves, levers, instruments
IAEA equipment and other items (samples, standards, documents) stored at the
facility.

Seals have to be verified at specified intervals on the spot. The intervals are usually
related to the timeliness requirements. Additionally, samples of the most commonly used
metal seals are checked at IAEA Headquarters. All data related to seals are recorded. Under
certain conditions (aging of seals, doubts as to the integrity of seals or containment),
follow-up actions may include remeasurement of the nuclear material involved. Radiation
monitors are used in a manner similar to seals: they indicate for example whether or not spent
fuel has passed an access port or a containment penetration.

Verification of adequacy of the operator's measurement system

In this context, verification of the functioning and calibration of relevant instruments
is necessary, together with an evaluation of the precision and accuracy of the operator's
measurements in relation to international standards.

Other inspection activities

The typical inspection activities mentioned in this paper is not exhaustive. Special
technical or legal situations may require other kinds of activity. Furthermore, IAEA
safeguards approaches are still evolving and new developments may lead to changes in
implementation practice.

IMPACT OF THE ADDITIONAL PROTOCOL ON INSPECTION ACTIVITIES

The IAEA Board of Governors adopted a model protocol (INFCIRC/540) to
comprehensive safeguards agreements granting the inspectorate broader rights of access to
locations and information. States accepting the protocol will provide additional information
on nuclear and related activities. Moreover, the IAEA will have greater access to such
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activities and to locations to assure the absence of undeclared nuclear material and activities
and to resolve any questions or inconsistencies.

The protocol is the direct outcome of the second part of a two-part process for
achieving a strengthened and more cost-effective safeguards system. Part I included:

• Environmental sampling
• No-notice inspections at the strategic points of all nuclear facilities
• The Agency's right of access to records of activities carried out before a

safeguards agreement enters into force
• Use of advanced technologies that can operate unattended to transmit information

to IAEA headquarters.

Part II measures incorporated in the protocol include:

• An "expanded declaration" to provide information on activities related to the
nuclear fuel cycle. This will help give the IAEA a better understanding of a
State's nuclear programme, its future directions, and the kinds of nuclear activities
the programme's infrastructure could support.

• Access to any place on the site of a nuclear facility, to any decommissioned
facility, and to any other location where nuclear material is present and to assure
the absence of undeclared nuclear material and activities; to nuclear-related
manufacturing and other locations identified by the State in its expanded
declaration; and to other locations identified by the IAEA to resolve any questions
or inconsistencies.

• The use of certain agreed measures at these locations.

It will take some years before the strengthened system is fully operational. The IAEA
has initiated the process of acceptance by governments, and some already are taking steps to
adhere to the protocol.

For those states which have ratified the Protocol to date and have provided their
expanded declaration in accordance with Article 2, the Agency is now examining these
declarations and making a comparison with information available internally. Following this
initial phase, decisions will be made on the need to visit locations as defined the Protocol.
Depending on the type of location and the amount of information available the Agency may
seek access to perform one or more of the following activities:

• Visual observation
• Collection of environmental samples
• Use of radiation detection and measurement devices
• Examination of records (production, shipping, etc.)
• Use of Remote Monitoring Techniques
• ' Other obj ective measures'.
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The Department of Safeguards has developed an enhanced training curriculum for
safeguards inspectors and Member States' personnel to assist with the implementation of the
strengthened safeguards system. The Section for Safeguards Training responded to the
requirements arising from the implementation of the measures indicated under Part One and
Two of "Programme 93+2" and the Additional Protocol by identifying the training needs of
the Department, developing training courses to meet those needs and holding courses,
workshops and seminars on:

Environmental Sampling
Nuclear Fuel Cycle and Proliferation Indicators
Enhanced Observational Skills
Basic Engineering Design
Workshop on Design Information Review at Research Reactors
Workshop on Performing State Evaluations
Informational seminars on topics relating to new developments and
requirements for the department.

SUMMARY

The Agency's safeguards system has demonstrated a flexibility capable of responding
to the verification demands of its Member States. It is capable of safeguarding nuclear
materials, facilities, equipment and non-nuclear material. The Agency is in the process of
strengthening safeguards in its verification of declared activities.

Since the early 1990's the Board of Governors took up the issue of strengthening
measures such as inspections at undeclared locations, the early provision of design
information, a system of universal reporting on nuclear material and certain nuclear-related
equipment and non-nuclear material. Following the Agency's "Programme 93+2", a major
step forward was the adoption by the Board of Governors of the Additional Protocol in May
1997. This included important strengthened safeguards measures based on greater access to
information and locations. A number of member states have already indicated their
willingness to participate in this system by signing the Additional Protocol and this is now in
the early stages of implementation for a few states.
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APPENDIX 1

SGOA covers the following countries:

Australia, Bhutan, Brunei Darussalam, Cambodia, China, Fiji, Hong Kong, Indonesia,
Japan, Kiribati, Democratic People's Republic of Korea, Republic of Korea, Lao People's
Democratic Republic, Malaysia, Marshall Islands, Mongolia, Myanmar, Nauru, Nepal, New
Zealand, Papua New Guinea, Philippines, Russia, Samoa (Western Samoa), Singapore,
Solomon Islands, Taiwan (China), Thailand, Tonga, Tuvalu, Socialist Republic of Viet Nam.

SGOB covers the following countries:

Afghanistan, Algeria, Antigua and Barbuda, Argentina, Bahamas, Bahrain, Bangladesh,
Barbados, Belize, Benin, Bolivia, Botswana, Brazil, Burkina Faso, Burundi, Cameroon,
Canada, Cape Verde, Central African Republic, Chad, Chile, Colombia, Congo, Costa Rica,
Cote dTvoire, Cuba, Dominica, Dominican Republic, Ecuador, Egypt, El Salvador, Equatorial
Guinea, Ethiopia, Gabon, Gambia, Ghana, Grenada, Guatemala, Guinea, Guinea Bissau, Haiti,
Honduras, Iceland, India, Iran, Iraq, Israel, Jamaica, Jordan, Kenya, Kuwait, Lebanon, Lesotho,
Liberia, Libyan Arab Jamahiriya, Madagascar, Malawi, Maldives, Mali, Mauritius, Mexico,
Monaco, Morocco, Mozambique, Namibia, Netherlands Antilles, Nicaragua, Niger, Nigeria,
Norway, Pakistan, Panama, Paraguay, Peru, Qatar, Rwanda, St. Kirts & Nevis. St. Lucia, St.
Vincent and the Grenadines, Sao Tome Principe, Saudi Arabia, Senegal, Seychelles, Sierra
Leone, Somalia, South Africa, Sri Lanka, Sudan, Suriname, Swaziland. Switzerland, Syria,
Togo, Trinidad and Tobago, Tunisia, Turkey, Uganda, United Arab Emirates, United Republic
of Tanzania, United States of America, Uruguay, Venezuela, Yemen, Zaire, Zambia,
Zimbabwe.

SGOC covers the following countries:

Albania, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bulgaria, Croatia, Cyprus,
Czech Republic, Denmark, Estonia, Finland, France, Georgia, Germany, Greece, Holy See,
Hungary, International Atomic Energy Agency, Ireland, Italy, Kazakhstan, Kyrgystan, Latvia,
Liechtenstein, Lithuania, Luxembourg, Malta, Moldova, Netherlands, Poland, Portugal,
Romania, San Marino, Slovak Republic, Slovenia, Spain, Sweden, Tajikistan, Turkmenistan,
Ukraine, United Kingdom, Uzbekistan, Yugoslavia.
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EURATOM
Development, Role, Experience

By S.Tsalas
Euratom Safeguards Directorate, Luxembourg

Historical Development of Euratom

The European Atomic Energy Community (EURATOM) was established on the 25th

of March 1957, when the relevant Treaty was signed in Rome. Its tasks were on one
hand the promotion of the peaceful use of Nuclear Power, on the other the laying
down of rules that would permit safe and controlled handling of the Nuclear Materials
involved. Issues like Research, Investments, Common Undertakings, External
Relations and Supply were addressed as well as Safety, Radiation Protection and
SAFEGUARDS.

The task of safeguards as defined in the Treaty is to "make certain, by appropriate
supervision that nuclear materials are not diverted to purpose other than those for
which they are intended". The main provisions for achieving this goal are:

• The obligation to the operator to provide Basic Technical Characteristics of his
installation. In the special case of reprocessing facilities Euratom has to approve
the chemical separation techniques that will be used.

• The obligation to the operators to establish a Nuclear Material Accountancy
System.

• Inspections by own inspectors who " have access to all places and data and to all
persons who ... deal with materials, equipment or installations subject to
safeguards".

• The sanctions which may be imposed in cases of infringement of obligations by the
operators.

• The issue by Euratom of a specific regulation laying down the nature and the
extent of the requirements to the operator's accounting and reporting system.

It is worth emphasising some particular features of Euratom Safeguards:

• The Treaty as well as the ensuing relevant Legislation constitutes European law
applicable directly to all nuclear plant operators in the Community's member
states.

• All special fissile materials are property of the Community although the member
states and the Operators have the unlimited right of use.



• The European court of Justice may intervene imposing inspection in a case of
denied access but also providing the guarantee of fair treatment to any operator
who disagrees with an imposed sanction.

To permit the implementation of safeguards measures and to fulfil the requirements of
the Treaty, two Regulations were brought into force in 1959 and inspections were
started. These two Regulations provided the early framework for the application of
Euratom safeguards which included all main fuel cycle activities from uranium mining
up to the reprocessing of spent fuel and waste storage.
In 1976 these Regulations were replaced by the new Commission Regulation 3227/76.
This Regulation ensures that Euratom can comply with the requirements of the
Verification Agreement negotiated between Euratom, its Non-Nuclear Weapon
Member States and the IAEA, which finally came into force in 1977.

Regulation 3227/76 provides for the detailed requirements for Basic Technical
Characteristics, Accountancy and Reporting System, Programme of Activities,
Notification of Physical Inventory Taking date and programme and Advance
Notifications of Imports and Exports. Finally there are provisions of Derogation /
Exemptions and specific provisions for ore producers, carriers and Intermediaries as
well as specific provisions applicable in Nuclear Weapon States.

Similar, yet even more detailed and facility specific, are the requirements set out in the
Particular Safeguards Provisions (PSP), documents comparable to the Agency's
Facility Attachments.

Role of Euratom Safeguards

The basic task for Euratom is to apply safeguards within the European Union in a way
that it can "satisfy itself that ores, source and special fissionable materials are not
diverted from the intended uses as declared by the operator "and make sure that
"provisions related to supply and any particular safeguarding obligations are complied
with".
A particularly important role for Euratom is the co-operation with the IAEA in the
implementation of the NPT which requires Agreements between the IAEA and
individual countries or groups of countries. Three such Agreements are in force in the
countries of the European Union:

• One Comprehensive Agreement between the IAEA, Euratom and the Non-Nuclear
Weapon States
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• Two Agreements based on voluntary offers of the UK and France, between the
Agency, Euratom and the respective State.

In the framework of the above Agreements Facility Attachments have been elaborated
which constitute the basis for the NPT safeguards implementation.

The political events of the last decade added some new elements also to the role of
Euratom. Despite limitations imposed mainly by economic factors, Euratom has to
give a careful consideration to:

• the collaboration with countries outside the European Union, notably the Eastern
European Countries, for the establishment and development of adequate nuclear
material accountancy and control systems, and

• the combat against the illicit trafficking of Nuclear Material.

• tasks emerging from the need of safeguarding Nuclear Material formerly used
for defence purposes.

Finally, in the context of the IAEA "SSS" Euratom will assume responsibilities for all
measures that fall under Community competence (e.g. provision of information
concerning material in mines, pre-IAEA-safeguards material and exempted material.
It will also implement some further measures that fall under national competence on
behalf of those member states that wish to delegate this to Euratom.

Implementation experience

Euratom Safeguards were applied in 1996 in:
• more than 700 installations/ LOFs
which involved approximately:
• 430 Tonnes of Plutonium
• 11 Tonnes of High Enriched Uranium
• 285000 Tonnes of other grades of Uranium
• 4600 Tonnes of Thorium
and reported:
• more than 1 000 000 computer entry lines in that year
Euratom performed for safeguarding this nuclear material:
- 9300 inspection mandays , in the course of
~ 2300inspections.

Depending on the scope of the inspection a set of measures is applied from the
following list of verification methods:
Accountancv audit
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Visual checks, Counting and Identification
Non destructive measurements
Sampling and Destructive Analysis
complemented by Containment and Surveillance Measures.

For many years techniques were developed that lead to achieving an appreciable level
of performance. Euratom has always supported technical development. Beyond the
successful routine implementation of standard equipment, the introduction of special or
facility specific devices like the "Phonid", an active neutron interrogation instrument,
the "Sigma", a delayed neutron interrogation instrument for THTR graphite pebbles,
as well as the, in the meantime widely used, mobile mass spectrometer and the Hybrid
K-edge densitometer. Such development will continue being of major importance also
in the future. Modern Nuclear Facilities, notably the big reprocessing and MOX
fabrication plants, challenge the safeguards authorities with their design features that
are dictated by the high throughput and the strict safety and radiation protection
requirements. The facilities are now designed for hands-off operation, and the
increasing automation degree results in decreasing access to the subject nuclear
material. Safeguards operations had to be adapted accordingly.

For the verification of the Basic Technical Characteristics, Euratom has followed
closely the facilities in their construction and commissioning phase to convince itself
that the plant design corresponds to the submitted documents.
Remote bar code identification, enables the inspector to follow the nuclear material
without being present at all times or in areas with increased radiation dose uptake risk.
For NDA the key word is unattended measurement stations which are designed mainly
by combining classic neutron and gamma measurement devices with appropriate C/S
measures.
In the area of destructive analysis Euratom decided at an early stage of that the big
reprocessing facilities of La Hague and Sellafield would produce such a number of
samples that it was worth establishing own analytical Laboratories on the sites. The
investments are justified by the long term cost savings, by the avoidance of numerous
nuclear transports and by the timely delivery of inspection relevant analytical results.
The first On Site Lab is expected to be fully operational within a few months.

The aim of all inspection effort is the drawing of safeguards conclusions. For this
reason particular importance must be given to the evaluation of inspection results.
Beyond the formal analysis of the results of the measurements, the seals' verification,
the surveillance reviews and the consistency analysis of the accountancy records and
reports, we need to evaluate the justification for special inventory changes like
Shipper/Receiver Differences, Nuclear Transformation or Accidental Losses as well as
the MUF and its statistical significance.



As mentioned in the context of the Euratom legal basis, sanctions are foreseen in the
case of infringement of the safeguards provisions. In such a case an anomaly follow-up
procedure applies. In the first place the operator is requested to provide, normally in
the form of a special report, explanations about the findings. Should this not be
considered satisfactory, a change in strategy may be introduced, e.g. increasing
inspection frequency or intensity. If the established anomaly is considered a serious
infringement sanctions according to art. 83 of the Euratom treaty will be issued. These
can be:
• a warning
• the withdrawal of special benefits such as financial or technical assistance
• to put the undertaking under other administration
• withdrawal of material

To perform the tasks that were roughly mentioned above Euratom needs a big number
of inspectors plus appropriate administrative and logistical support at headquarters. At
present the staff of the Safeguards directorate comprises approximately 300 persons,
two third of which are active inspectors. Euratom has a solid legal basis for performing
safeguards inspections and the necessary infrastructure for inspection support,
information treatment and data evaluation. It is a full scope multinational regional
safeguards system fulfilling its obligations under the Euratom Treaty and contributing
to the successful implementation of the NPT by satisfying its obligations in the
framework the Safeguards Agreements with the IAEA.,
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ABACC: A REGIONAL SAFEGUARDS AGENCY

Elias Palacios

Brazilian-Argentine Agency for Accounting and Control of Nuclear Materials
Rio de Janeiro, Brazil

Lecture given m the workshop "Safeguards, Verification Technologies, and
Other Related Experience". IAEA. Vienna, 11 to 13 May 1998

INTRODUCTION

Since 1985 Argentina and Brazil have assumed various commitments on the
exclusively peaceful use of nuclear energy and of their nuclear programs.

This process culminated in the Foz de Iguazu Declaration, signed in
November 1990, by means of which both Governments decided to establish a
Common System of Accounting and Control of Nuclear Materials - SCCC - to
be applied to all nuclear activities of Argentina and Brazil, and to begin
negotiations with the International Atomic Energy Agency - IAEA - aimed at
reaching an agreement on joint safeguards based on the SCCC.

On the 18th July 1991, the Bilateral Agreement on the Exclusively Peaceful
Use of Nuclear Energy was signed [1]. This agreement formally establishes
the SCCC and creates the Brazilian-Argentine Agency for Accounting and
Control of Nuclear Materials - ABACC - to implement the Agreement. This
document entered into force on the 12th December 1991, after ratification by
the Congresses of Brazil and Argentina.

The agreement with the IAEA announced in the Foz de Iguazu Declaration
and based on the SCCC, was signed by both Governments, the ABACC and
the IAEA on the 13th December 1991, and is known as the Quadripartite
Agreement pl. it only entered into force on the 4th of March 1994, after being
ratified by the Congresses of both countries.

Today, ABACC relies on a six year experience applying safeguards based on
the Bilateral Agreement and a four year experience applying the
Quadripartite Agreement to point out some advantages of a regional system
as a means to strengthen safeguards.

THE COMMON SYSTEM OF ACCOUNTING AND CONTROL - SCCC

The basic undertakings of the Bilateral Agreement between Argentina and
Brazil are:



a) To use nuclear materials and facilities under the signatories' jurisdiction or
control exclusively for peaceful purposes.

b) To prohibit and to prevent in the signatories' respective territories, and to
abstain from carrying out, promoting or authorizing directly or indirectly, or
from participating in any way in:

• the testing, use, manufacture, production or acquisition by any means of
any nuclear weapon; and

• the receipt, storage, installation, deployment or any other form of
possession of any nuclear weapon.

The Agreement also establishes that any serious non-compliance by either of
the Parties enables the other party to abrogate the agreement, with the
obligation to notify the Secretary General of the United Nations and the
Secretary General of the Organization of American States of this fact.

ABACC was created to verify the control commitment of the Bilateral
Agreement. Its objective is to administer and apply the SCCC, also
established by this Agreement.

The SCCC is a set of procedures to detect, with a reasonable degree of
certainty, if the nuclear materials in all of the two countries' nuclear activities
have been diverted to uses not authorized under the terms of the Bilateral
Agreement. It was conceived as a full scope safeguards system to be
implemented by a central executive body - ABACC -, which is technically
and financially supported by the Parties (Argentina and Brazil) to carry out its
duties.

This system requires the concurrence of efforts of Operators, National
Authorities and of ABACC itself. The National Authorities play a significant
and special role in the implementation of the SCCC: besides the usual
activities at the state level, each of the National Authorities is the natural
channel through which ABACC requires the services needed to perform
control activities in the other country. With this conception, the SCCC
requires very well established National Authorities, not only able to fulfill its
responsibilities at a national level but also to support ABACC's activities.
This double role of the National Authorities is new in the safeguards field.
The technical support made available by Brazil and Argentina embraces
inspectors, consultants, equipment maintenance and calibration, preparation
of standards, laboratory services and any other safeguards related study or
service.

The SCCC consists of the General Procedures and the Application Manuals
for each installation. The Application Manuals should be negotiated between
ABACC and the respective country for each facility. The General Procedures
contains the directives of the SCCC. The adequate level of accounting and
control of nuclear material in each facility and other locations shall be
specified in the corresponding Application Manual, taking into account the
following parameters:
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• the nuclear material category, considering its relevant isotopic
composition;

• the conversion time;
• the inventory or annual throughput of nuclear material production.

The nuclear material accountancy is based on measurement systems
compatible with the latest international standards and conforming to the
SCCC objective.

The safeguards basic criteria and procedures adopted by ABACC do not
constitute a rigid set of rules. Each specific case is studied and control
measures are established taking into account the facility and the
characteristics of the nuclear installations in each country. This approach is
possible because of the small number of facilities to be safeguarded in Brazil
and Argentina. It allows ABACC to easily introduce modifications whenever
necessary and to incorporate new safeguard's technologies under
development, which could produce a considerable impact by increasing the
effectiveness of safeguards.

Table !: Facilities and LOFs in Argentina and Brazil

Type
Conversion facilities
Enrichment facilities
Fuel fabrication facilities
Power reactors
Research reactors
R&D facilities
Critical/sub critical units
Storage facilities
LOFs on fuel research
LOFs on reprocessing research
LOFs analytical lab.
Other LOFs
Total

Argentina
5
1
4
2
6
3
-
3
4
-
4
6
38

Brazil
1
2
1
1
3
3
3
2
5
1
2
6
30

Total
6
3
5
3
9
6
3
5
9
1
6
12
68

THE ABACC INSPECTORATE

The organizational structure of ABACC consists of a board, named the
Commission, integrated by four members appointed by the Governments of
Brazil and Argentina, and an executive body, named the Secretariat. The
Secretariat consists of a Secretary and a Deputy Secretary (who take in turns
each year to act as Secretary of the ABACC), a staff of ten professional
officers, five office clerks and part-time inspectors provided by the two
countries.



The inspections are performed in a cross national basis: Argentine inspectors
carry out inspections in Brazil and vice-versa. The names of the experts that
will be added to the list of ABACC inspectors are suggested by the
Governments of Argentina and Brazil and must be approved by the
Commission. These inspectors do not work permanently for ABACC; they are
convoked by the Secretariat whenever necessary. The team of inspectors
consists of about 76 persons, divided by half between Argentineans and
Brazilians. Some inspectors work for the State Safeguards System and
others are experts from the nuclear field. This fact allows the Secretariat of
ABACC to integrate its team of inspectors with safeguards specialists as well
as with operators of a particular type of facility. Indeed, this is one of the
main advantages of this system, since the inspectors are experts in the
process used in the installation to be inspected.

A permanent training program for different groups of inspectors, with different
needs, is implemented every year. Training courses organized and carried
out by ABACC focus in measurement techniques and equipment operation,
accountability activities, preparation of inspection reports, data bank uses.
ABACC also fosters workshops involving physical inventory verifications
(PIV) for a particular type of facility.

ABACC-IAEA: APPLYING SAFEGUARDS

The Agreement between Argentina, Brazil, ABACC and the IAEA for the
application of safeguards, called the Quadripatite Agreement, was signed in
December 1991. This is a full scope safeguards agreement, similar to
INFCiRC/153 model agreements. It entered into force on March 1994 after
ratification by the Brazilian and Argentine Congresses.

The basic undertakings of the Quadripartite Agreement are:

• The acceptance by the State Parties of safeguards on all nuclear
materials in all nuclear activities within their territories, under their
jurisdiction or carried out under their control anywhere, for the
exclusive purpose of verifying that such material is not diverted to
nuclear weapons or other explosive devices.

• The IAEA, in its verification, shall take due account of the technical
effectiveness of the SCCC.

Furthermore,

• The State Parties, ABACC and the IAEA shall co-operate to facilitate
the implementation of the safeguards provided for in the-Agreement.

• ABACC and the IAEA shall avoid unnecessary duplication of
safeguard's activities.



The implementation of such complex safeguards system with its several
interfaces - IAEA, ABACC, National Authorities and Operators - requires a
great effort and cooperation of all parties involved. In particular, a close
coordination between the IAEA and ABACC to avoid unnecessary duplication
of efforts and to reach independent conclusions is extremely necessary.

With this objective "Guidelines for the coordination of routine and ad-hoc
inspections between the IAEA and ABACC" were agreed upon and are being
implemented. Also of high priority at this moment is the implementation of
different agreements between the IAEA and ABACC on common use of
containment and surveillance equipment (e.g. Cobra seals, EMOSS system),
and measurement equipment (e.g. neutron detectors, radiation sources, etc.).

In 1997, 76 inspections were carried out in Argentine facilities and 66
inspections in Brazilian facilities. These inspections demanded an effort of
479 inspector-day in the field and an availability of 1096 inspector-day as
follows:

Type of Inspection
Verification or re-verification of design information (DIQ)

Physical Inventory verification (PIV)
Interim inspections

Accompanying inspections carried out by the IAEA
Permanent inspections (with duration of 21 days each)

Unannounced inspections
Total inspections

Inspection efforts (inspector-day)
inspector availability (inspector-day)

Argentina
1

39
29
1
6
—
76
352
774

Brazil
~
31
26
7
—
2

66
127
322

Total
1

70
56
8
6
2

142
479
1096

WHAT DOES A REGIONAL SYSTEM DO TO ENHANCE SAFEGUARDS

The practice of international safeguards can be strengthened by two means:
by improving the ability to detect diversion of declared nuclear material or by
strengthening the ability to detect non declared activities, especially related
to the production of plutonium (Pu) and highly enriched uranium (HEU). Until
recently, IAEA safeguards were limited - in practical terms - to the first case.

In 1995 the IAEA introduced new measures to strengthen its safeguards.
These measures were divided into two parts: Part I put together all measures
that could be introduced within the actual legal system and, therefore, were of
quick implementation. Part II, known today as the Additional Protocol [3), is
destined to detect non-declared nuclear activities and which requires
additional legal measures.

As far as timing is concerned, it is important to highlight that both the SCCC
and ABACC were established in 1991 and implementation thereof began in
1992. Although the system was structured to apply conventional safeguards,
that is, to detect diversion of declared nuclear material in declared facilities,
its safeguards approach never excluded the possibility of use or misuse of
non-declared materials or facilities.



In view of the intention to strengthen international safeguards, improving the
efficiency, a regional organization presents an advantage of controlling a
small universe of facilities and material. A regional organization is not
required to follow universal standard procedures as requested in an
international system. Besides, the criteria and procedures are established on
a case by case basis and are applied to each specific facility. Considering
that the number of facilities is not high, both the efficiency and effectiveness
of safeguards may be significantly increased.

Another relevant factor in this regard is that the mutual inspection system
implemented by ABACC makes it possible to profit from the best professional
expertise available in each of the two countries. In this case, the inspector
has a higher knowfedge of the installation controlled. This is difficult to attain
in a universal system.

Neither the Bilateral Agreement nor the General Procedures of the SCCC
hinder ABACC from implementing the concepts defined in Part I of the
Program for Strengthening the IAEA Safeguards (Program 93+2).
information treatment on nuclear fuel cycle and the use of new technologies,
for example, remote monitoring and environmental sampling are issues that
ABACC has been currently studying and developing. In this sense, ABACC
is participating in the international remote monitoring program, sponsored by
the Department of Energy of the United States (DOE) where data from
Embalse Nuclear Power Plant in Argentina is transmitted to ABACC
headquarters in Rio de Janeiro. Also, ABACC has followed the IAEA in the
collection of swipe samples in Brazilian and Argentine facilities and has
incorporated this technique into its safeguards approaches.

The same objectives set forth in the Additional Protocol to safeguards
agreements could be reached by a regional system, which would use simple
techniques for its implementation at a lower cost. However, the signing of
this document will require some time until the Governments of Member States
of the IAEA and respective Parliaments authorize to put it into practice.
Nevertheless, it will be necessary that Argentina and Brazil define the role
they expect ABACC to play with regard to the mentioned Protocol.

CONCLUSIONS

From the Brazilian and Argentine points of view, it may be concluded that the
implementation of the Bilateral and Quadripartite Agreements represented a
considerable impact on the load of work of the National Authorities and
Operators. To optimize the implementation of safeguards a close and better
coordination between ABACC and the IAEA is required. In fact, the
implementation of a regional system cannot penalize countries that are
making special safeguards efforts to provide a higher level of confidence both
to themselves and to the international community.



Nevertheless, each organization should be allowed to reach independent
conclusions. For this purpose, ABACC and the IAEA should work jointly,
whenever feasible, according to compatible safeguards criteria of the two
organizations.

Considering the short time of implementation of the Quadripartite Agreement
and the first results of the cooperation between ABACC and the IAEA, which
are reflected in the agreed "Guidelines for the Coordination of Routine and
Ad-hoc Inspections between the Agency and ABACC" and in agreements for
the common use of different equipment, further improvement in the
relationship of the two agencies is expected in the near future.

A regional system may contribute in many ways to enhance the safeguards.
The more relevant are:

• to improve the effectiveness and efficiency of safeguards by sending as
inspectors who are experts in the process involved in the installations that
are to be inspected;

• to have much more information on nuclear activities in each of the two
countries than it is available to the IAEA; and

• to maintain formal an informal channels of communication.

To implement the Additional Protocol it is first required that the Parties (Brazil
and Argentina) take the political decision to apply it and, at the same time,
define the roie of ABACC in its application. Also in this case, the advantages
of a regional system listed above would permit to reach the same objectives
of the Protocol with easier implementation measurers and at lower costs.
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SAFEGUARDS ACTIVITIES IN JAPAN

Takeshi Osabe
Safeguards Special Assistant

Ministry of State for Science and Technology

1. Introduction
"Atoms for Peace" is the fundamental nuclear policy of Japan.
It not only is the strong desire of all Japanese people, but also is embodied in the "Atomic
Energy Basic Law" promulgated in 1955. Based on this law, the "Law for Regulations
of Nuclear Source Material, Nuclear Fuel Materials and Nuclear
Reactors.(hereinafter referred as the "Low for Regulation of Nuclear Reactor, etc.") was
enacted. It sets forth specific regulations for management and control of nuclear
materials and nuclear reactors to limit their uses only for peaceful purposes and
for securing nuclear safety, and also for enforcing undertakings committed under
international agreements. Japan has also concluded atomic energy cooperation agreements
bilaterally with Australia, Canada, France, the United Kingdom, China and the United
State of America. In these agreements, Japan has undertaken that nuclear material
equipment, and facilities supplied by these countries, and special fissionable materials
produced by the use of them shall be solely for peaceful purposes.
On the other hand, Japan ratified the Treat}' on the Non-Proliferation of nuclear
Weapons(NPT) on June 8,1976. According to the NPT, a safeguards agreement was
concluded between Japan and the IAEA and entered into force in December 1977.
A SSAC is a vital element to carry out of international safeguards. The effectiveness
and the efficiency of international safeguards depend heavily on the technical effectiveness of
the SSAC.
The state need to account for and control all of it's nuclear material and to contribute
to the detection of possible losses,or unauthorized use or removal of nuclear material.
and independent verification function within the SSAC. Also, some nuclear activities
under bilateral cooperation agreements between Japan and other states require the control of
nuclear materials by it's country of origin and to provide information on them.
A SSAC should be so established as to satisfy requirements of the safeguards agreement.
the bilateral agreements between the state and other countries and the state's own
objective.
In parallel with the implementation on the safeguards agreement, Japan promotes work m
Research and Development for safeguards related technology in order to make the application
of safeguards more effectively and efficiently. In addition, Japan contributes to international
cooperation activities for safeguards technology development, such as Japan Support
Programme for the IAEA Safeguards( JASPAS).
Concerning the Strengthening Safeguards System(SSS), in accordance with the
Agency's proposals for implementation of Part-1 measures, Japan provided to the Agency the
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response to the SSAC questionnaire, a questionnaire on the Closed-down Facility, and a
questionnaire on Nuclear Fuel Cycle which being evaluated. Also, Japan are being
constructively collaborated with the Agency on implement various safeguards measures
required as a Part-1 of SSS including expanded declaration, increased physical access, and
improvement of inspection efficiency, and so forth. And further, Japan are being put
maximum effort on adoption of Part-2 measure of SSS.

2. Principal Elements and The Function of SSAC
2.1 Authority
Under the Law and relevant regulation, Science and Technology Agency(STA)
is responsible for establishing and maintaining the Japanese SSAC including
independently verifying all nuclear materials.
The Safeguards Office, International Affairs and Safeguards Division, Atomic Energy
Bureau(AEB) of STA plays key on nuclear material control. This authority inspect
nuclear facilities to ensure that they are operated as declared or that nuclear material is not
diverted form peaceful use.
STA also control the organization which treats safeguards information and operates
safeguards analytical laboratory.
An Inspector General of AEB, who is responsible for managing national inspection
activities and for cooperative arrangements for the Agency's inspection activities.

2.2 Law, regulations to Japanese SSAC
The Atomic Energy Basic Law of Japan which came into force in January 1. 1956 allows for
nuclear research, development and utilization of nuclear material only for peaceful use.
Assurance of that fact is the most important duty on the competent authorities.
Under the basic principles in the Atomic Energy Basic Law, related law and regulations
have been enacted; namely, the "Law for Regulation of Nuclear Reactor, etc.". This Law
obligates facility operators to carry out proper management and control of nuclear
materials in use and transfer, and is the basis for the national inspectors and the Agency
inspectors to carry out inspections.
The "Law for Regulation of Nuclear Reactors, etc." is of major importance and provides
for the following requirements;

1) Permission for possession and use of nuclear material or the material
subject to safeguards or obliged by bilateral agreements.

2) Records and reports of nuclear material.
3) To settle the procedure for each facility on accounting and control of

nuclear material at the facility. This procedure should be approved
by the authority.

4) To commission an organization by the authority' of processing
safeguards information.

5) Inspection activities including the following but are not limited to;
- Auditing nuclear material accountancy documents
- Measurement of nuclear materials
- Application of containment and surveillance devices
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3. Responsible Organization for Japanese SSAC
Under the Safeguards Office in the AEB, following organizations supporting the
Japanese SSAC or safeguards implementation in Japan.

Nuclear Material Control Center (NMCC)
NMCC has four major tasks as follows;
(1) Safeguards information t reatment including shipper-receiver differences

evaluation and MUF analysis,
(2) Operation of the safeguards analytical laboratory,
(3) Calibration and maintenance of instruments for the national inspection, and
(4) Research and development on safeguards technologies.

Nuclear Material Control Center was authorized by STA in 1977 as a designated organization
for treatment of safeguards information and requires NMCC to treat all information with
respect to the material accountancy of nuclear material subject to the IAEA/Japan Safeguards
Agreement and obliged by the Bilateral Agreements. NMCC confirms the reports being
provided by nuclear facility operators such as Inventory Change Report(ICR), Physical
Inventory Listing (PIL) and Material Balance Report (MBR) whether there is any
inconsistency between reports and the Agency requirements, and submit those reports in
computer magnetic tape form to the Agency. Additionally, it keeps material accountancy data
by its origin based on the Bilateral Agreements and issues the required information.
Also NMCC analyzes information of safeguards relevance using inspection data obtained
by the national inspectors through their verification activities, and maintains the data base of
all relevant data. The data from these data base are also utilized for the national verification
activities.

And further, the NMCC has been authorized to operate the Safeguards Analytical Laboratory
under contract with the STA. The laboratory is able to analyze uranium samples and
plutonium samples taken through national inspection. NMCC also perform calibration and
maintenance of inspection instruments and provide technical
support on operating the instrument at the inspection field.

Japan Atomic Energy- Research Instituted AERI)
JAERI provides research and development in various nuclear technology including
safeguards technology, and has developed some important software and hardware as well
as containment and surveillance devices for safeguards applications.

Power Reactor and Nuclear Fuel Development Corporation PNC)
PNC is a developmental organization of nuclear facilities in the nuclear fuel cycle and
operates a reprocessing plant, MOX fabrication plants, enrichment plant and the newly
developed reactors such as advanced thermal and fast breeder reactor, and additionally.
develops various safeguards techniques for these plants and reactors.
Responsible organizations for safeguards implementation in Japan are shown in
Figure-1 attached.



4. Nuclear Activities in Japan
As for nuclear power reactors, totally 51 units including PWR and BWR are under
commercial operation and total electricity generating capacities have reached 45,083 Mwe.
as of April 1998.
One gas cooling reactor - Tokai-1 finalized its operation in March 1998 and being
under decommitioning process. Remote Monitoring System of camera surveillance is installed
in two power reactors and has been demonstrating since October 1997.
As for reprocessing operation, one large scale commercial reprocessing plant in Rokkasho is
u n d e r c o n s t r u c t i o n w a s c o m m e n c e d in 1 9 9 3 in a d d i t i o n to T o k a i
reprocessing plant. The main process of the plant are expected to start their operation in
2003.
In addition to Ningyo uranium enrichment test plant, commercial scale uranium
enrichment plant with a capacity of 600tSWU/annum is under operation in Rokkasyo.
As for MOX fuel fabrication facility, there is no plan to establish the new fuel fabrication
plant, except fabrication of ATR fuel.

5. Implementation of safeguards
The Government of Japan maintains the SSAC and applies the safeguards for 108 nuclear
facilities and 148 location outside facilities as of the end of 1996.
The Ministry of Science and Technology Agency has designated 1 Inspector General and 125
Safeguards Inspectors including MITI(Ministry of International Trade and Industry) officials
designated by STA as of April 1998. In addition, 36 Safeguards Special Assignment has been
designated to make advice for safeguards related matter to the government and perform
measurement activities at inspection field.
Japanese Atomic Energy Bureau (JAEB) spent about 1870 Person Days foT lnspection(PDIs)
in 1996. In addition, approximately 775 PDls spent for assistant activities for NDA
measurement in the inspections. In details, 540 PDIs spent for the Tokai Reprocessing Plant
and 439 PDIs spent for MOX fuel fabrication facilities. PIDs for these facilities are 52% in
total PDIs of JAEB 's inspection.
5.1 National Inspection Activities
National inspection activities include;

- Examination of the records to verify the self-consistency and consistency with
the reports,

- Counting and identification of the items of nuclear material recorded and
reported,

- Observation of facility operator's calibration of the operator's measurement system
- Verification of the quality of operator's measurement system including analytical and non-

destructive assay equipment using independent standards,
- Taking samples according to a statistical sampling plan for the analysis of

nuclear materials,
- Apply ing , examining , removing and renewing the Government ' s sea l s ,
- Installing, servicing and reviewing the Government's surveillance equipment,



and,
- Preparing the inspection report, a copy of which is sent to the IAEA, for each

inspection.

5.2 Safeguards Sample Analysis and NDA
Various samples are taken during national inspection and analyzed in order to verify the
contents of the nuclear material declared by the facility operator. These samples are analyzed
at the facility by means of various NDA equipment or by DA at safeguards analytical
laboratory operated by NMCC. Samples are taken mainly at fuel fabrication facilities and
reprocessing facility. The materials sampled are low enriched UO2 powder and pellets,
PuO2 powder, mixed oxides, plutonium nitrate, uranium nitrates, and UF6. Concentration
and isotopic composition of uranium and plutonium contained in these samples are determined
by chemical analysis, mass spectrometry and alpha spectrometry. On the other hand, NDA
measurements, using multiple-channel analyzer, high level neutron coincident counter
(HLNCC) and 2-channel gamma spectrometers are applied to UO2 powder, UO2 pellets, UF6;

U metal, Pu 02 powder, MOX powder and fuel elements at fuel fabrication facilities, critical
assemblies, research reactors and enrichment plants.

Improved Cerenkov Viewing Device and Advanced CVD are applied to spent fuels at
Research Reactor and LWRs. Flow monotor system is applied to fuel transfer route at MOX
reactors.
5.3 Safeguards Information Treatment
The NMCC processes and evaluates two major types of safeguards information.
The first category consists mainly of facility design information and facility attachment data,
and the second category comprises accounting report, such as; Initial Report, ICR, PIL and
MBR. Also, as mentioned above, data obtained from inspection and reports are analyzed to
evaluate accuracy and precision of facility-
measurement, SRD and MUF.

6. Research and Development on Safeguards Technology
The Research and Development (R&D) on nuclear material control and accounting,
safeguards, and physical protection are mainly conducted by the Science and Technology
agency(STA), Power Reactor and Nuclear Fuel Development Corporation(PNC), Japan
Atomic Energy Research Institute(JAERI), and Nuclear Material Control Center(NMCC). In
particular, the Japan Support Programme for Agency Safeguards!JASPAS) is being conducted
as a main frame of safeguards technology development programme for the Agency in order to
support for the Agency's activities for the development of its effective and efficient safeguards.
The conduct of the support programme is supervised by the STA, and the review, coordination
and modification of the programme are made at the Japan-IAEA review meeting held once a
year. In the 1996-1997 inspection period, 15 JASPAS tasks were earned out with good
cooperation between the executive organization of JASPAS and the IAEA.
For better utilization of the results and for positive initiation towards recent new movements in
the Programme 93+2, JASPAS intends to encourage the discussion to implement the new
support programme. The objectives of the Information Treatment Assistance
Programme(ITAP) sponsored by the Government of Japan is the development of technologies



that correspond a new information treatment system support for the information collection by
the universal reporting scheme and other Open Source information and improvement of the
information treatment method. Japan expects to obtain fruitful results trough the ITAP.

7. The Interface With IAEA Safeguards
Joint Japan / IAEA Committee Meeting
Protocol of the safeguards agreement between the IAEA and Japan provides for the
establishment of a Joint Committee for the purpose of reviewing and facilitating the
application of the technological developments in the field of safeguards and experience gained.
The committee used to be held once a year in Tokyo or Vienna, and considers questions
arising from the implementation of the agreement, examines the development of safeguards
method and techniques and reviews and promotes cooperation between Japan and the IAEA
with regards to the results of research and development in the field of safeguards in order to
make recommendations on the possible applications of such results.

The Plenary Meeting
As a sub committee of the Joint Committee, Plenary Meeting used to be held twice a year to
confirm the progress on various action item settled at the previous Joint Committee and or
Working Group Meeting. The IAEA, Japanese Safeguards Office, Safeguards Supporting
Organization and Facility Operator will be participated to the meeting.

Working Group Meeting
A number of working group meeting including MOX, Uranium Enrichment, LWR, LEU Fuel
Fabrication, Tokai Reprocessing, Rokkasyo Reprocessing, etc. are established to improve
particular safeguards system application. The safeguards inspectorate and facility operator
who in charge of safeguards to their facilities discuss the most practical approach to advance
the safeguards application at the meeting and the results will be reported to the plenary
meeting as needed.

Safeguards Technical Meeting ( SIR Seminar)
NMCC used to invite competent IAEA staff to Tokyo as lectures to explain the evaluation
criteria for preparing Safeguards Implementation Report(SIR), following by discussion
between those staff and Japanese participants who are in charge of safeguards at their facilities
on the results of the IAEA evaluation to their facilities. The major purpose of this meeting is
to create mutual understanding on the criteria so that every facility encourage to attain the
inspection goal.

In addition, in order to facilitate safeguards implementation, elaborate communication has
been maintained between Japanese Safeguards Office and the IAEA as necessary.

8. SSAC'S Cooperation with the IAEA
Japan believes that the effort of the IAEA safeguards implementation could be reduced and
effectiveness of safeguards could be improved through close cooperation between the IAEA
and the SSAC. For such cooperation it is necessary that the SSAC maintains high quality and
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has its own independent verification regime which could meet the IAEA's requirement.
Particularly remarkable effort in this regards are;

Joint Use of Instruments
In order to use resources effectively and reduce burden on the plant operators, the IAEA
and the Government of Japan have promoted the joint use of instruments in field of NDA and
surveillance. It is believed that this measure could maintain the integrity of the data and to
draw independent conclusion on both side.

Inter-Comparison of Analytical Data
Japan's Safeguards Analytical Laboratory analyzes the sample taken form the bulk handling
facilities by the national inspectors independent conclusions. In order to maintain the
assurance of the quality and the accuracy required for the sample analysis, the inter-
comparison of the analytical data has been carried out among the IAEA 's SAL, Japan's SAL
and the analytical laboratories of the operators.
The inter-comparisons are bel ieved to provide an effective element for the
monitoring of the measurement per formance in both the operator ' s and the
Inspectorate's analytical laboratories.

9. Topics on Advanced Safeguards Verification Activities
9.1 Remote Monitoring Demonstration at LWR's
Remote Monitoring System for LWR's is an effective measure which can contribute improving
the efficiency of inspection. Japan collaborate with the Agency to develop the remote
monitoring system and the system will be implemented for all LWR by the end of 1999.

9.2 Short Notice Random Inspection SNRI)
In order to make complete verification coverage of the transfer of safeguarded material
between facility while minimizing the inspection resources, SNRI is being applied at one
BWR fuel fabrication facility in Japan. The SNRI will be implemented to four(4) other fuel
fabrication facilities by the end of 1999.

9.3 Environmental Sample Analysis Program In Japan
Regarding to the proposal for taking baseline environmental sampling from the IAEA, the
samples were taken form nuclear sites such as JAERI laboratories, PNC Works and uranium
enrichment plants during 1996 and 1997.
Government of Japan has planned to establish a clean chemistry laboratory for safeguards
and to develop environmental sample analysis technologies. The Science and Technology
Agency(STA) and Japan Atomic Energy Research Institute(JAERI) has started preparation
work including R & D of the technology on environmental sample analysis since 1996 and
will start construction work of the laboratory since FY-1998.

10. The IAEA Regional Office in Tokyo
In 1984, the IAEA regional office was established in Tokyo. This office consist of 8



safeguards inspectors who are available to carry out all inspection activities, 2 administrative
staff and 2 technical staff who carry out maintenance of inspection instrument. Since the
regional office was established, significant effectiveness and efficiency of the Agency's
activities in Japan were achieved by reduction of in the Agency's inspectors traveling cost and
increased ability to immediate response to safeguards related matter.

11. Summary
In summary, current Japanese SSAC has been developing and is fully satisfies for both
IAEA safeguards requirements and bilateral partner's requirements. However, the public's
attention on the national and international safeguards activities were increased and safeguards
authorities required to promote the objective assessment of safeguards implementation to
avoid mistrust on the safeguards activities which will directly influence to the public's
acceptance of nuclear energy itself.
In addition, since Japan promote to complete nuclear fuel cycle including spent fuel
reprocessing, enrichment and MOX fuel fabrication will require further assurance of
Japanese non-proliferation commitment.
Japan support the introduction of the "strengthened Safeguards". However, it will
be difficult to improve safeguards effectiveness and efficiency considering the
limited resources and the difficult financial situation the IAEA is facing. In this
context it is particularly important to strengthen the relationship between national
and the IAEA safeguards to contribute actively to the IAEA safeguards in such field
as the development and utilize the new technologies toward more effective and
efficient IAEA safeguards.
Japan hopes IAEA's strong effort and improvement of effectiveness and efficiency of IAEA
safeguards through Japan and IAEA's cooperation.



Figure 1 Responsible Organization for Safeguards Implementation in Japan
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Introduction

The Chemical Weapons Convention prohibits the production, stockpiling,
development and use of chemical weapons and requires its States Parties to declare
and then destroy any chemical weapons or related facilities they might possess.
Compliance with the Convention, which currently has 107 States Parties, is verified
by the Convention's implementing body, the Organisation for the Prohibition of
Chemical Weapons (OPCW). States Parties declare certain activities and facilities to
the OPCW, which in turn conducts on-site inspections in the States Parties.

Essentially, the Convention has three types of inspection. The first is routine
inspections, which are inspections launched by the Secretariat of sites and activities
declared by States Parties to the OPCW, the purpose of which is to verify the accuracy
of the information provided by States Parties in their declarations. The second is
challenge inspections, which are inspections requested by a State Party to take place
on the territory of another State Party and which are launched by the Secretariat to
deal with concerns of possible non-compliance. Challenge inspections can take place
at either declared or undeclared sites. The third type of inspection is on-site
investigations of alleged use, where there is an allegation that one State Party has used
chemical weapons, or that chemical weapons have been used, or threatened to be
used, against a State Party.

This presentation explains the provisions of the Convention as they pertain to
challenge inspections. It provides an overview of the role of challenge inspections in
the verification system and describes the procedures involved in a challenge
inspection. Some underlying principles are then identified as are some comparisons
with the system in IAEA.

Challenge Inspections - An Overview

Challenge inspections are one of the hallmark features of the Chemical Weapons
Convention. Each State Party has the right to request a challenge inspection. This
right is created by Article IX.8 which provides:

Each State Party has the right to request an on-site challenge inspection of
any facility or location in the territory or in any other place under the
jurisdiction or control of any other State Party for the sole purpose of
clarifying and resolving any questions concerning possible non-compliance
with the provisions of this Convention, and to have this inspection
conducted anywhere without delay by an inspection team designated by the
Director-General and in accordance with the Verification Annex.

Therefore, challenge inspections may be carried out at the request of one State Party
against another State Party which is alleged to have violated the Convention. A
challenge inspection can be carried out at anytime, anywhere - on declared or
undeclared sites or facilities - irrespective of ownership or nature. The challenge
inspection should also be carried out without delay. Challenge inspections are
designed to provide deterrence against violations of the Convention, by virtue of their
scope and intrusiveness. At the same time, challenge inspections will also serve as a
powerful tool to restore confidence in compliance by a particular State Party. While



this clearly gives each State Party an absolute right to request a challenge inspection,
to be properly understood, it needs to be considered in the context of the Article as a
whole.

This right to request a challenge inspection is found in the eighth paragraph of a long
Article entitled "Consultations, Cooperation and Fact-Finding". In fact, Article IX,
taken as a whole, provides an excellent example of the Convention's emphasis on
preventing disputes or at least managing their escalation where the disputes cannot be
prevented. The Article as a whole is graduated in approach. It starts by setting out
preventative measures such as consultation, cooperation and exchange of information
between States Parties, the aim of which is to provide a means of resolving concerns
which arise about implementation of or non-compliance with the Convention.

In the event that these mechanisms do not resolve the concerns, the Article goes on to
set out procedures for requesting clarification about any situation that "may be
considered ambiguous or which gives rise to a concern about the possible non-
compliance of another State Party with this Convention" At this stage, States Parties
have the right to request the assistance of the Executive Council, and, in particular, to
request the Executive Council to obtain information from another State Party. Time
lines are set down in which the procedures ought to be followed, and, if doubts have
not been resolved within 60 days or the situation is otherwise urgent, a State Party can
request that a special session of the Conference be convened to consider the matter
and recommend appropriate measures.

It is only after detailing these procedures that the Article moves on to the ultimate tool
- the right of every State Party to request an on-site challenge inspection at any
location on the territory of another State Party without delay. The remainder of the
Article sets out the detailed procedures for conducting challenge inspections, which is
supplemented by Part X of the Verification Annex to the Convention. Although the
challenge inspection option is preceded by these other options to resolve concerns
about non-compliance, pursuing those mechanisms is not in any way a prerequisite to
exercising the right to request the challenge inspection.

The right to request a challenge inspection must also be considered in the light of the
number of provisions which are designed to ensure that the right is not abused.
Firstly, the only grounds on which a challenge inspection can be requested is to clarify
and resolve any questions concerning possible non-compliance with the provisions of
this Convention. This is clear from the language of Article FX.8 itself but also in the
following sub-paragraph, Article TX.9, which cautions States Parties against
unfounded inspection requests and provides that the sole purpose is to determine facts
related to the possible non-compliance. Second, pursuant to Part X.4 of the
Verification Annex, a request must contain the underlying substantive concerns.
Third, pursuant to Article IX. 17, the Executive Council can decide within 12 hours
and by a three quarters -majority of its membership against carrying out of an
inspection if it considers the inspection request to be frivolous, abusive or clearly
beyond the scope of this Convention. Fourth, Article IX.22 requires the Executive
Council to review the final report of the inspection team and, at that stage, again can
address any concerns that the right to request a challenge inspection has been abused.



Designation of inspectors

The procedures for designating inspectors for challenge inspections is not any
different from the procedures for designating inspectors for routine inspections. Thus,
not later than 30 days after it acknowledges receipt of the list of inspectors from the
Secretariat, a State Party is deemed to have designated all the inspectors on that list in
the absence of written notification of non-acceptance. However, States Parties are
provided with different lists in the course of the designation process, to match the
different types of inspections under the Convention. That is, one list contains those
inspectors proposed for routine inspections while a second list is prepared listing those
inspectors proposed for challenge inspections. A third contains those designated for
on-site investigations of alleged use. All those on the challenge inspection list are
also included in the routine inspection list.

Challenge inspections - the procedures

The request

The procedures involved in requesting and conducting challenge inspections under the
Chemical Weapons Convention are to be found in Article IX.8-25, Part X of the
Verification Annex, which are supplemented by two decisions of the First Session of
the Conference of the States Parties (C-I/DEC.44 and C-I/DEC.45).

The challenge inspection process starts with a request being made by a State Party
under Article IX.8 to the Executive Council and to the Director-General. It is
interesting to note that paragraph 3 of Part X of the Verification Annex provides for
the possibility that a State Party, before submitting the inspection request, can seek
confirmation from the Director-General that the Technical Secretariat is in a position
to take immediate action on the request. Once the request is received, the Director-
General must acknowledge receipt within one hour. The next step is for the Director-
General to immediately ascertain that the request meets certain requirements. While
the requesting State Party is free to submit any information it deems necessary, at a
minimum it must provide the following information:

(a) The State Party to be inspected, and, if applicable, the Host State
(b) The point of entry to be used
(c) The size and type of the inspection site
(d) The concern regarding possible non-compliance including a specification of

the relevant provisions of this Convention about which the concern has arisen,
and of the nature and circumstances of the possible non-compliance as well as
all appropriate information on the basis of which the concern has arisen

(e) The name of the observer of the requesting State Party.

It is not necessary for the requesting State Party to provide the location of the
inspection site at this stage in the process. That information can be provided at a later
stage, resulting in a situation whereby the request is considered by the Executive
Council and the Director-General without necessarily knowing the precise location of
the site in question. It should be noted that the Director-General's role is not to assess



whether the request is well-founded - at this point his mandate is a purely technical
one - to ascertain that the request has been completed properly. The Director General
can also assist the inspecting State Party in filing the inspection request if it so
requires.

Meanwhile, the Executive Council, having received the inspection request is obligated
to take cognizance of the Director-General's actions on the request and shall keep the
case under its consideration throughout the inspection procedure. It may decide
against the carrying out of the challenge inspection - however this option is very
limited. Firstly, it must do so not later than 12 hours after having received the
inspection request. Secondly, it must make that decision by a three-quarters majority
of all its members and thirdly, it can only do so on the grounds that it considers the
inspection request to be frivolous, abusive, or clearly beyond the scope of the
Convention. In the absence of an actual decision to the contrary, the inspection goes
ahead.

Preparations for the challenge inspection begin as soon as the Director General
ascertains that the request fulfills the stated requirements. Then, not less than 12
hours before the planned arrival of the inspection team at the point of entry, the
Director-General transmits the inspection request to the inspected State Party. He
must also provide the inspected State Party with the precise location of the inspection
site within this same time-frame which means that the requesting State Party must
provide that information to the Director-General in time to allow him to comply with
this timeline. Taken together, these provisions guarantee that the inspected State
Party knows the location of the site and the inspection request for at least 12 hours
prior to the arrival of the inspection team.

Procedures at the Point of Entry

When the inspection team reaches the point of entry of the inspected State Party, it
will be received by a representative of the State Party to whom it will provide the
inspection mandate from the Director-General. The inspection mandate essentially
puts the challenge inspection request into operational terms. All time lines for the in-
country period relate to this moment and both sides record that time for reference
purposes.

As with other types of inspections under the Chemical Weapons Convention, the
inspection equipment to be used will be inspected by the State Party at this time.

The inspected State Party will also provide at this time, information available at the
Point of Entry about health and safety considerations at the site which could be
important for the conduct of the inspection.

The team and the State Party negotiate the perimeter of the inspection site - a process
which can take up to a maximum of 108 hours counted from the arrival at the point of
entry. If no agreement is reached in this time period, then the perimeter is that
suggested by the inspection team.
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The inspected State Party should transport the inspection team to the inspection site
no later than 36 hours after the team's arrival at the Point of Entry.

Perimeter activities

The Convention requires the inspected State Party to also monitor the perimeter. Not
later than 12 hours after the arrival of the inspection team at the point of entry, the
inspected State Party must start to collect factual information on all vehicular exit
activity from all exit points for all land, air and water vehicles of the perimeter. This
information will be handed over to the inspection team upon arrival.

Upon arrival at the perimeter, the inspection team will verify its location, confirming
that it has been transported to the challenged facility or location. Appropriate location-
finding equipment may be used. If equipment such as GPS is used, it shall not be used
longer than the time needed to establish the position with sufficient accuracy.

The inspection team also secures the site and conducts exit monitoring to ascertain
that no Convention-related information or items are removed from the inspection site
while the inspection team is conducting negotiations with the inspected State party on
the final perimeter. Exit monitoring activities shall include: the identification of
vehicular exits, the making of traffic logs, the taking of photographs, and the making
of video recordings of exits and exit traffic. The inspection team may also inspect
vehicular traffic (except personal vehicles) exiting the site on a managed access basis,
and patrol the perimeter under escort. Vehicular traffic into the site is not subject to
monitoring.

The inspected State Party must provide a pre-inspection briefing which includes safety
and logistics considerations and provides the inspection team with a map or sketch of
the site, showing all structures and significant geographical features at the site. The
inspected State Party may indicate during the briefing the equipment, documentation
or areas it considers sensitive and not related to the purpose of the challenge
inspection. Inspection site personnel will brief the inspection team on the physical
layout and other relevant characteristics of the site. The inspection team will also
receive information on the availability of facility personnel and records. At its
discretion, the inspected State Party may offer a guided site tour within the perimeter,
or an aerial overflight, if it considers that useful for planning purposes. The briefing
should not be more than three hours.

Based on the results of the briefing and the inspection mandate, the inspection team
will develop an initial inspection plan, which specifies the activities to be carried out
by the inspection team. This plan could be flexible for operational purposes.

Conduct of the challenge inspection

The actual challenge inspection is not to exceed 84 hours, unless this period is
extended by agreement with the inspected State Party. As is already evident from the
pre-inspection activities, the fundamental approach in challenge inspection is one of
negotiation about the nature and extent of access into the requested perimeter. While
the inspected State Party has the fundamental obligation to cooperate and undertake



any reasonable effort to demonstrate its compliance, the inspection team is in turn
restricted to limit its activities, inspection measure and information gathering strictly
to those necessary to provide sufficient relevant facts to clarify the concern about
possible non compliance.

Managed access

The Convention makes a clear distinction between the conduct of a challenge
inspection at a declared and at undeclared sites, with different rules being applied as
regards when access is to be granted. In undeclared sites the inspected State Party has
the right to invoke "managed access" to protect sensitive installations and confidential
information unrelated to the Convention. This concept of managed access is a key
element in the conduct of challenge inspections. At its simplest, it means the right of
inspected States Parties to elect to provide less than full and unimpeded access, while
making every reasonable effort to demonstrate to the inspection team that any area or
object to which the inspection team has not had full access is not being used for
purposes related to the possible non-compliance concerns raised in the inspection
request.

The Convention lists some examples of how access might be managed by a State
Party including for example, removal of sensitive papers, shrouding of sensitive
displays, equipment, restriction of sample analysis to determine the presence or
absence of chemicals, using random selective access techniques whereby inspectors
are requested to select a given percentage or number of buildings of their choice to
inspect. However, other methods might be agreed to.

The role of the observer

The Convention also allows for an observer, a representative of the requesting State
Party, to be present at the inspection, unless the inspected State Party refuses to accept
the observer. The observer's role is to observe and to make recommendations to the
inspection team which the team shall take into account to the extent it deems
appropriate. The inspected State Party has the discretion to decide on the level of
access granted to the observer.

Post-inspection activities

Prior to departure, the inspected State Party has the right to again inspect the
equipment of the inspection team. Its rights in this regard include the right to clean
equipment upon request and to remove "unrelated information" from storage media.
In the event that the inspected State Party is not confident that the equipment has been
cleared of all unrelated information it may elect to retain all or part of the particular
equipment in question and will pay for the said equipment. Upon the completion of
the post-inspection procedures at the inspection site, the inspection team should
promptly proceed to the Point of Exit.

The challenge inspection report



Not later than 72 hours after its return to the Hague, the inspection team is to submit a
preliminary inspection report, which the Director-General promptly transmits to the
requesting State Party, the inspected State Party and to the Executive Council. Then,
not later than 20 days after the completion of the challenge inspection, a draft final
inspection report is to be made available to the inspected State Party. Following this,
the Secretariat is obliged to consider proposals for changes made by the inspected
State Party as regards confidentiality, which it has the discretion to accept or reject.
The final report must be submitted to the Director-General not later than 30 days after
the completion of the challenge inspection.

The final report contains the factual findings as well as an assessment by the
inspection team of the degree and nature of access and cooperation granted for the
satisfactory implementation of the challenge inspection. Detailed information relating
to the concerns regarding possible non-compliance will be submitted as an Appendix
to the final report but retained within the Secretariat to protect sensitive information.

Once he has received the final report, the Director-General promptly transmits it to the
requesting State Party, to the inspected State Party, to the Executive Council and to all
other States Parties. He also transmits the assessments of the requesting and of the
inspected States Parties to the Executive Council and all States Parties, as well as any
views of other States Parties which may have been conveyed him.

The Executive Council reviews the final report of the inspection team as soon as it is
presented to them. The requesting and inspected State Party have the right to
participate in the review process and the Council informs the States Parties and the
next session of the Conference of the outcome of the process.

Paragraph 22 of Article IX sets out the mandate of the Executive Council in the
review process. It must address

(a) Whether any non-compliance has occurred
(b) Whether the request had been within the scope of the Convention
(c) Whether the right to request a challenge inspection had been abused

If the Council reaches the conclusion that further action is necessary in respect of any
of these assessments, it must then take appropriate measures. In a situation where the
Council comes to the view that the right to request a challenge inspection has been
abused, the Council is required to examine whether the requesting State Party should
bear any of the financial implications of the challenge inspection.

There are a number of other possible actions. The Council can consult with the States
Parties involved and require a situation to be redressed within a specified time. It can
make recommendations to the Conference of the States Parties and inform all States
Parties of the situation. In cases of particular gravity and urgency, the Executive
Council shall bring the issue directly to the attention of the United Nations General
Assembly and the United Nations Security Council.

Principles underlying the concept of Challenge Inspections



The system of challenge inspections in the Convention balances powerful obligations
and extensive rights. For example, the requesting State Party has an absolute right to
request a challenge inspection at any time, in any place. There is no right of refusal on
the part of the inspected State Party - it has an obligation to submit completely.
However, balancing that, the requesting State Party has an obligation to ensure that its
request is for the sole purpose of clarifying and resolving any questions concerning
possible non-compliance with the Convention and each inspected State Party has the
right to demonstrate its compliance with the Convention. Submission to the
inspection is not just seen in terms of an obligation - but also as a right to demonstrate
its compliance.

Again, while the requesting State Party has the right to have the inspection carried out
without delay and to be conducted anywhere in the territory of another State Party, the
inspected State Party is assigned a number of rights allowing it to protect its interests
in the course of an inspection. This includes a role in negotiating the perimeter of the
inspection site, exercising managed access and so on. In addition, the inspection team
is to be guided by the principle of conducting the challenge inspection in the least
intrusive manner possible and to use only those methods necessary to provide
sufficient relevant facts to clarify the concern of possible non-compliance.

This careful balance of rights and obligations exists without resulting in the procedure
itself being held hostage to political interests. This is achieved by imposing timelines
for each step of the process - for example, the inspected State Party can negotiate the
inspection site perimeter, but if there is no agreement within 108 hours, the perimeter
is fixed at that decided upon by the inspection team. Further, the Executive Council
has the power to stop a challenge inspection has a role in following the process - but it
must decide to do this within twelve hours and by a three quarters majority, otherwise
the inspection goes ahead.

Comparison between the OPCW's challenge inspections and the IAEA's special
inspections or strengthened safeguards inspections

There are a number of differences between the challenge inspection procedures of the
Chemical Weapons Convention and the inspection procedures employed by the
IAEA. First, in the case of the Chemical Weapons Convention, only a State Party
may request a challenge inspection to be conducted. In fact, each State Party to the
Convention has an absolute right to make such a request and, unless it is stopped by a
three-quarters majority of the Executive Council, that request will be honoured. In the
case of the IAEA, it is the Agency itself which decides to conduct a special inspection.
This can be done in consultation with the inspected State Party, ultilising where
necessary the standard dispute resolution procedures. Further, while a State Party
might choose to provide the Agency with information to assist it in making a decision
about launching a inspection, there is no requirement for a State Party to request an
inspection.

Second, a challenge inspection under the Chemical Weapons Convention can take
place anywhere in the territory, or in any other place under the jurisdiction and control
of any State Party. Theoretically then this could extend to a private residence. By
contrast, the inspections conducted by the IAEA will take place only at sites with



strong indications of a connection with nuclear activities. In theory, there is a
possibility to conduct inspections outside declared facilities, but in reality, an
inspection can only proceed with the cooperation of the state in question and only
with the consent of the Member State.

Third, while the scope of the challenge inspection under the Chemical Weapons
Convention is extremely broad, and there is an inherent right to request an inspection
is extremely flexible, there are a number of effective measures built in to ensure that
the right is not abused. These include measures at the time of the inspection request
and following the inspection. By contrast, in the IAEA system, it is not so easy to
launch an inspection, both in terms of process and also in terms of the requirement
that the suspected breach be a substantial one. However, with that more onerous
standard comes less measures to ensure that the process is not subject to abuse.

Fourth, Article IX provides for a range of measures to facilitate cooperation and
consultation, although there is no requirement for States Parties to follow that course.
By contrast, this is not much detailed in the IAEA system of inspections.

Conclusions

It is very difficult to anticipate how in fact a challenge inspection will proceed - there
have been much preparations but no practical experience in reality. However, there
was a practice challenge inspection recently held by the United Kingdom and this
provided an excellent opportunity for an inspection team to practice on a real site and
under realistic conditions. A full report will be issued which will allow the Secretariat
to review all procedures currently in place and assess their workability. Further, all
inspectors in the course of their training receive separate instruction on the conduct of
challenge inspections.
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•:j::i!\::Z:'-x:: Challenge Inspections

i:!:::"?.:';;:"-̂  * Article IX.8 provides:

Each State Party has the right to request an on-site challenge

inspection of any facility or location in the territory or in any other

place under the jurisdiction or control of any other State Party for the

sole purpose of clarifying and resolving any questions concerning

possible non-compliance with the provisions of this Convention, and

to have this inspection conducted anywhere without delay by an

inspection team designated by the Director-General and in accordance

with the Verification Annex

, . . - • - , .

The Distinctiveness of Challenge Inspections

anytime

anywhere

- declared or undeclared sites or facilities

- irrespective of ownership

- irrespective of nature

:••• • without delay



;;f:~;U Consultations, Cooperation & Fact-Finding
;j£|£; Requests for Clarification
§i?t
::C:£iH:. * consultation & cooperation amongst States Parties
•i'-vi^'ri * request clarification from another State Party, which has 10 days in which to
•'•!'i-!lH::> provide clarification
^rf;?!;":i * request for clarification through EC
;::Ti";:^'!; - a State Party may request the EC to assist in providing clarification
•;:'̂ :':f'i::j ~ forwarded by EC to requested State Party within 24 hours
it'^.jr,. - requested State Party to provide clarification within 10 days
'.".^•::J:ri; - EC forwards such clarifications to the requesting State Party
iH!'i.-'.iDi - requesting SP may request further clarification within 24 hours
'.-'.v:"1;:7- - EC may call on DG to establish an Expert Group
;:|::'".T:"... - if requesting SP is not satisfied, it may request a special EC session
'.'..'•i-vii.i- - if problem is not resolved within 60 days, the requesting State Party may
'.i"-: •;•!: request a special session of the CSP

":::"•"-•:::*: * a " these procedures are not prerequisites for a challenge inspection request:
.;••:.•":•!;£•'• any State Party may request a challenge inspection

The Challenge Inspection Request I:
Obligations of the Requesting State Party

keep within the required scope of the Convention

provision of all appropriate information

refrain from unfounded inspection requests

avoid abuse

requests for clarification must be for the sole purpose of
clarifying and resolving any questions of possible non-
compliance



,

" i . :

The Challenge Inspection Request II

when requesting a challenge inspection, the requesting State Party
fci j^j : must provide the following information:
ri'ji-j^i - the State Party to be inspected, and if applicable, the Host State
•l.'iSl-;: - the Point of Entry to be used
rf'Tjirir-c ~ the size and type of the inspection site
:•••«••£•;~ - the concern regarding possible non-compliance including a
'ife.^Tf specification of the relevant provisions of the Convention, the
li.jjr-fjy: nature and circumstances of the possible non-compliance and all
;•!:."!:;'•!.: appropriate information on the basis of which the concern has
:;:'^]-^i; arisen
'̂ •.k:̂ ';:;; - the name of the observer of the requesting State Party

the site location must be provided within 12 hours prior to the
inspection team's arrival at the Point of Entry

The Challenge Inspection Request III

request submined to the EC and the DG by the requesting State Party,
which can also enquire beforehand if TS is in a position to take
immediate action

DG must acknowledge receipt within 1 hour and ascertain that request
meets certain requirements

EC takes cognisance of DG's action on the request

EC may decide against conducting the challenge inspection:
- within 12 hours of receiving the request
- three-quarters majority needed
- only if the request is considered frivolous, abusive or beyond the

scope of the Convention



^^ Standard Procedure for the Designation of
!£; Inspectors for Routine Inspections
•**" I*

r^c • provision of list of inspectors to States Parties

:^ : * States Parties have 30 days to reject any individual
^ri inspector on the list

in the absence of written notification of rejections, the list
is deemed to be acceptable to the States Parties

any amendment to the list triggers the same procedure with
the amended list

9

Procedure for the Designation of Inspectors for
Challenge Inspections

: i.

designated from among the inspectors for routine
inspections

more experienced and qualified

'•'.:-. • as wide a geographic basis as possible

::'•)• • other procedures as for routine inspections

'- :':. I-
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;:?: ;̂~^ v Designation of "Qualified Experts" for

'..,' 'X.?.t.'~\~

- * •• - I -

Investigations of Alleged Use

selected from among the designated inspectors for
challenge inspections

"qualified experts" recommended by States Parties

individuals who have special expertise in particular fields

standard procedure for acceptance by States Parties

Notification of the Challenge Inspection

if the EC does not decide otherwise, the DG notifies the
inspected State Party, not later than 12 hours before the
arrival of the inspection team at the Point of Entry

the requesting State Party provides information on the
location before the above notification

the inspected State Party acknowledges the notification
within 1 hour of its receipt



*xi$0h Point of Entry Procedures

• ^ " • r S ^ r c * inspection mandate submitted to inspected State Party

i^Turji^rpC • inspection of equipment by inspected State Party

•fej^-.'iu-rr;': * negotiation of the perimeter of the inspection site initiated, which can
last for a maximum of 108 hours from the arrival of the inspection
team at the Point of Entry

'^•'rt^iiir*^;: * the inspected State Party provides information on health and safety at

;>r;!?r!i:.:.i;̂ ;::. the inspection site

•'•:\''!:-i;;'^;~r-* " discussion on administrative and logistical arrangements
v;:;fi-7:c.;i:-i: * customs clearance

:'::.'>r;::r;;:::V:.;: * the inspected State Party transports the inspection team to the site.
'• \:\':\};fw.~.~ must arrive within 36 hours of arrival at the Point of Entrv

: i:

Perimeter Activities

site securing and exit monitoring

verification of location

pre-inspection briefing and inspection plan development

other perimeter activities



B^::c Site Securing and Exit Monitoring by the

'' '.**....'.'""" '.'. !.'.

Inspected State Party

not later than 12 hours after the arrival of the inspection
team at the Point of Entry, the inspected State Party must
start collecting factual information on all vehicular exit
activity from all land, air and sea routes out of the site

i;:^^: • this information will be provided to the inspection team
•fe:^ when it arrives at the inspection site

Site Securing and Exit Monitoring by the
Inspection Team

upon its arrival at the site the inspection team will conduct:

- identification of vehicular exits

- traffic logs

- photographing and videoing of exits and exit traffic

the inspection team may inspect traffic leaving the site and
patrol the perimeter, under escort

16



Verification of the Location

%£x%£&?i • to ensure that it has been transported to the site specified
p£^£*•!£:!: by the requesting State Party, the inspection team may use
;p-:.?j:5;.S:: approved location-finding equipment

Pre-inspection Briefing

safety and logistical considerations

map or sketch to scale of the site showing all structures
and significant geographical features at the site

indication of equipment, documentation, or areas
considered sensitive and unrelated to the purpose of the
inspection

physical layout and other relevant characteristics of the site

availability of facility personnel and records

optional guided site tour and aerial overflight
18



:;:i|:'& Conduct of the Challenge Inspection

i:S:i2.i: • inspection cannot exceed 84 hours, unless an extension is
$$££ agreed with the inspected State Party

^ ™ •!; * fundamental approach is negotiation about the nature, and
:i££Z$. the extent of access, into the requested perimeter

::l^'t:ii • inspected State Party is obliged to cooperate and
'•:;j:fc: demonstrate its compliance with the Convention

1 ii:;":'.;:!: • inspection team is in turn limited to gathering facts to
-Kp:':^ clarify the concerns about non-compliance

Managed Access

•' • Convention clearly distinguishes between challenge inspections at
-•'}. declared and undeclared sites, and sets down different rules of access

; i: • inspected State Party can invoke managed access at undeclared sites

:'•!• • the inspected State Party can provide less than full and unimpeded
;': access, while making every effort to demonstrate that areas to which
:•;: access has been limited are not used for purposes related to the non-
.;-;; compliance concerns
'{'•': • managed access can involve:

••/: - removal of sensitive papers

:;: - shrouding of displays

:;: - restrictions on sample analysis

-•- - random selective access techniques

•-..'" - other methods might also be utilised
20
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:;i:?^r:!:̂ c The Role of the Requesting State Party's
••^•iiip^ Observer

•.•̂ :fr?;S;:'--;;i: • Convention allows for a representative of the requesting
;;:f-"L:>:.?-:-̂ -- s tate Party to be present during the inspection, unless

refused by the inspected State Party

observer 's role is to observe and to make recommendations
to the inspection team

the inspected State Party has the discretion to decide on the
level of access granted to the observer

21

Post-inspection Activities

prior to its departure, the inspected State Party has the right
to inspect the inspection team's equipment

if the inspected State Party is not confident that the
equipment has been cleaned of all unrelated information, it
can retain the equipment in question, but must pay for it

upon the completion of the post-inspection activities, the
inspection team must proceed to the Point of Exit

maximum duration of the actual inspection is 84 hours,
unless an extension is agreed with the inspected State Party



I ft

j& The Challenge Inspection Report

iZf-iz- • not later than 72 hours after its return to The Hague, the inspection
;:£:??=: team submits a preliminary inspection report to the DG, which is also
' ? . ^ ^ - transmitted to the requesting, State Party, the inspected State Party and

B:^f t h e E C

?:ra.-ii?l;: • not later than 20 days after the completion of the challenge inspection
;>£-;!£- a draft final inspection report is made available to the inspected State

^ j i s i r Party
:.:;u-r.fi: • the inspected State Party can propose changes to the report which the
".''""r::. Secretariat can accept or reject

:i:/'.iKJ • the final report must be submitted to the DG not later than 30 days
r.,'Iv:;::.' after the completion of the inspection

;:? \i:?- !'• * t n e report contains the factual findings and an assessment of the
^'::.''i:: inspected State Party's cooperation

The Review Process

the final report is transmitted by the DG to the requesting State Party,

the inspected State Party, the EC and all other States Parties

also transmitted to the EC and all States Parties are the views of the

requesting and inspected States Parties, along with the views of any

other States Parties

both the requesting and inspected States Parties can take part in the

review process in the EC, the outcome of which is reported to all

States Parties and the next CSP

the EC must address whether:

- any non-compliance has occurred

- the request was within the scope of the Convention

- the right to request a challenge inspection has been abused

12
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;i:^:^ Possible Consequences of the Review Process

if the EC views that the right to request a challenge inspection was
abused, it can examine whether the requesting State Party should bear
any financial implications of the inspection

r.?j.~c"- * the EC can consult with the States Parties involved and require the
•:!;£~;^ situation to be resolved within a set timeframe

••:5.:1:;":!: * t n e EC can make recommendations to the CSP and inform all States
•::^:'^^ Parties

I d:.::'.r.j: • in cases of particular gravity and urgency, the EC can bring the issue
::.';.'::-;:.:-v to the attention of the UN General Assembly and Security Council

13
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INTRODUCTION

Inspections of nuclear facilities are the most important element of the IAEA
Safeguards System. During an inspection the inspector receives direct verification results
obtained with access to nuclear material, confirms correspondence of the real facility design
to the declared one, evaluates data and makes any necessary technical service of IAEA
containment and surveillance (C/S) equipment, and examines, on the basis of a study of
source documents, the correctness of States' accounting reports. The planning and organising
of inspections is defined by safeguards agreements, all inspector's activities are described in
general terms in specific facility attachments. The full scope of the inspection (for physical
inventory verification, for timely detection purpose or for other purposes) is given in the
Safeguards Criteria for each of 12 nuclear facility types. It seems that everything is defined
in advance, described and should not create any implementation issues.

However, it is precisely that pre-determined nature of inspections which is their main
weakness. For instance, reactor facility operator and SSAC representatives know in advance,
not less than 7 (sometimes more) days, about the forthcoming inspection (Art.83 of
INFCIRC/153). Of course, for a normal operating facility this time is used to prepare
everything that is necessary for the inspection (e.g., during PIV the operator should prepare
all accounting and operating documentation, provide access to nuclear material, etc.). But at
the same time, for a potential divertor, this period would permit the undertaking of additional
measures to conceal undeclared activities. This argument is frequently used by critics of the
current safeguards system.

The comprehensive safeguards agreements foresee that, "as a supplementary measure,
the Agency may carry out without advance notification a portion of the routine inspections ...
in accordance with the principle of random sampling" (Article 84 of INFCIRC/153).
Paragraph 50 of INFCIRC/66 also makes a provision for the IAEA to carry out unannounced
inspections : "whenever the Agency has the right of access to principal nuclear facilities at all
times, it may perform inspections of which notice as required ... need not be given, in so far
as this is necessary for the effective application of safeguards". However, having such an
important addition to the inspection mechanism, the safeguards agreements do not fully
provide other necessary conditions for its implementation by having only a general statement
like : "In carrying out any unannounced inspections, the Agency shall make every effort to
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minimize any practical difficulties for facility operators and the State ... Similarly the State
shall make every effort to facilitate the task of the inspectors" (Article 84 of INFCIRC/153).

IMPLICATIONS OR REALITIES OF UNANNOUNCED INSPECTIONS

What does it mean to carry out an unannounced inspection? The inspector suddenly
and unexpectedly shows up at the location to be inspected. The inspector should have a
possibility of

• Free entry to the State (without visa or with multiple entry long-term visa),

• Free access to the facility (which sometimes requires time to meet strict physical
protection rules)

• Free access to the location where the inspection is to be conducted.

For unnannounced inspections necessary facility personnel and, as required, SSAC
representative(s) should be available. This last factor should be emphasized because the
participation of SSAC representatives is one of the provisions of safeguards agreements.

Nevertheless, in spite of all the above mentioned problems, unannounced inspections
are being implemented under the conditions of mutual advance agreement of all participating
parties. The Agency has many such examples. Our experiences have given us insight as to
How were the problems can be or were solved?

• With regard to access to the countries : many countries permit visaless access for
inspectors on duties with UN passports; many countries, but not all, issue
multiple-entry visas on an annual basis.

• With regard to access to the facility : it could be resolved by advance agreement
on the list of designated inspectors who will visit the facility and provision of
long-term entry ground passes for them.

• With regard to availability of facility's and State's representatives : a pragmatic
solution could be agreement to provide access to the location to be inspected
within not more than 2 hours after the arrival of the inspector at the facility gate.
Such a "compromise" solution led to the introduction of a new safeguards term
"short notice inspection" which was used in the title of this paper.

There is one more practical problem related to the planning and implementing of
unannounced inspections. Existing administrative procedure for the preparation of routine
announced inspections is not concerned, in a broad sense, with keeping secret the information
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about the inspection under preparation. It does not mean that this information is easily
accessible. The number of staff involved with practical preparatory activities (including
travel agency, Divisions of Budget and Finance, and Technical Services, to site a few) is so
high that the probability of unauthorised access to information should be taken into account.
That is why as a part of preparation for broader use of unannounced inspections, the
administrative procedure was subject to significant modification.

STRENGTHENED, COST EFFECTIVE SAFEGUARDS MEASURES

In the course of development of the strengthened and more cost-efficient safeguards
system (Programme "93 + 2") a special attention has been paid to utilization of safeguards
measures which fall under existing safeguards agreements but had not been much used (so-
called Part 1 measures). Among others, unannounced inspections were considered. It was
noted that their most effective implementation Would be in combination with other measures
developed under the Programme "93 + 2". Unannounced inspections have a special
importance for the reduction of safeguards cost. The fact is that the inspections being the
most important component of safeguards measures, at the same time are the most expensive
component. Therefore the replacement of some number of inspections by technical measures,
such as remote monitoring, or by expanded reliance on SSAC inspections, would be one of
the most essential ways for reduction of safeguards cost. In such a case, some number of less
frequent, but more unpredictable inspections would be used to provide quality control of
SSAC activities, or to perform activities which are difficult to make remotely, e.g.,
examination of containment integrity.

COMPLEMENTARY PHYSICAL ACCESS

Finally, it is worthwhile to note that in the complementary physical access included in
the framework of the Additional Protocol to safeguards agreements is also used an
unpredictability factor, in particular, during the performance of the complementary access to
a building on a site, i.e., at a site containing facilities currently subject to IAEA safeguards.
These are not inspections, but the unpredictability factor plays an important role here as in
unannounced inspections.

One more provision of the Additional Protocol - important for the implementation of
unannounced inspections - is Article 12. This Article obliges countries to issue multiple-
entry visas for designated inspectors valid for one year with further extension as necessary for
the purpose of carrying out the inspector's functions.
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GOALS FOR UNANNOUNCED INSPECTIONS AT VARIOUS FACILITY TYPES

Now let us consider, taking as an examp'le several facility types, what goals may be
attained using unannounced inspections.

Power Reactors

1. From the Secretariat point of view one of the most promising ways for optimising
safeguards at power reactors is application of remote monitoring. This will include
transmissions of data of containment (seals) and surveillance (TV cameras) to Agency
Headquarters as well as necessary operating data. The transmitted data are subject to
regular examination. The safeguards approach will include one physical inventory
inspection. Interim inspections for timeliness purposes (currently 3 inspections a year)
will be "replaced" with more frequent examination of transmitted C/S data and a lower
number of unannounced inspections (on average 1 inspection a year) for examination of
containment integrity and examination on site of operating documents.

2. Using a so-called NPA-type safeguards regime which is currently being implemented in
co-operation with the Euratom inspectorate, unannounced inspections also replace interim
inspections for timeliness purposes.

Research Reactors

The most difficult diversion scenario for safeguarding of research reactors is the
detection of unreported irradiation of target materials for production of plutonium or
uranium-233. In this case, unannounced inspections permit

• Verification of the core loading structure (visually or using technical means),

• Examination of operating documents

• Confirmation of the absence of changes in facility design and its mode of operation.

Enrichment Facilities

At this facility type the Secretariat has implemented unannounced inspections for a
long time. Safeguards approach for centrifuge enrichment facilities, developed in the mid-
1980s, includes carrying out unannounced access inspections in cascade areas (so-called
LFUA inspections - limited frequency unannounced inspections). These inspections are
carried out in connection with routine inspections: access time to the cascade is no more than
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2 hours. During the LFUA inspections safeguards measures to be implemented within the
cascade area include:

• Personal or instrumental visual observation,

• Radiation monitoring and NDA measurements,

• Sampling and application and verification of seals.

Recently environmental swipe samples taking was added to that list.

LEU Fuel Fabrication Facilities

For safeguarding these facilities the most acute problem is the attainment of a
complete verification of nuclear material flow. The nature of the nuclear material (low-
enriched uranium) requires performing a limited number of inspections, while the operating
regime includes rather frequent receipts of source material and shipments of ready fuel
assemblies to customers. Currently the Safeguards Criteria require the verification of only
20 % of the total flow of nuclear material. That is not an effective solution; therefore, the
criteria also include an option for the application of unannounced inspections randomly
distributed in time, during the material balance period. This option would permit an increase
in the coverage level to practically 100 % (although with small detection probability). To
establish and implement such a verification regime is a rather difficult technical task, because
it requires the operator to undertake some additional measures to provide access for the
inspector to nuclear material before the source material enters into the process or before
shipment of finished fuel assemblies. More rigid requirements are to be met by the system of
accounting and operating records. The safeguards approach was successfully tested at two
large fuel fabrication plants in USA and Sweden. At present the implementation of
safeguards approach based on unannounced inspections has started at a fuel fabrication plant
in Japan.

SUMMARY

Ever since its inception over 30 years ago, the IAEA safeguards system has evolved
and have been strengthened by the regular introduction of new methods and techniques,
improving both its effectiveness and efficiency. The Member States of the IAEA have
indicated their willingness to accept new obligations and associated technical measure that
greatly strengthen the nuclear safeguards system. One element of this is the extent to which
the IAEA inspectors have physical access to relevant locations for the purpose of providing
independent verification of the exclusively peaceful intent of a State's nuclear programme.
The Protocol Additional to Safeguards granted new legal authority with respect to
information on, and short-notice inspector access to, all buildings on a nuclear site and
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administrative arrangements that improve the process of designating inspectors, issuance of
multi-entry visas (necessary for unannounced inspections) and IAEA access to modern means
of communication.

In this short presentation, unannounced inspections or short-notice inspections were
described as one of the measures on which the new, strengthened and cost-efficient system
will be based.
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INFORMATION REVIEW AND EVALUATION

A. Nilsson
Senior Coordinator

Department of Safeguards
International Atomic Energy Agency

INTRODUCTION

Information has been a cornerstone of international safeguards since its early
years. Under a strengthened safeguards system, as outlined by the Protocol1 additional
to the Safeguards Agreement, governments will be submitting more information on
nuclear and nuclear-related activities in their countries. IAEA inspectors will have
greater access to facilities and will have at their disposal an increased flow of
information, both from States, and from open and other sources. Evaluation of
information submitted and collected will precede any request for complementary access
to facilities and locations in States, party to the Protocol. The entire process will both
provide for more effective and efficient safeguards.

FRAMEWORK FOR INFORMATION EVALUATION

With strengthened safeguards, wider conclusions on correctness and
completeness of State declarations can be drawn. Thereby conclusions will not only
relate to Material Balance Areas, but also to the entire State. Examples of questions that
are relevant for the State level evaluation are:

- Is the declared present and planned nuclear programme internally
consistent;

- Are the nuclear activities and types of nuclear material at declared
locations consistent with those declared (e. g. through the collection and
analysis of environmental samples);

- Are overall production, imports and inventories of nuclear materials
consistent with the utilization inferred from the declared nuclear
programme;

- Are imports of specified equipment and non-nuclear materials consistent
with the declared programme;

- Is the status of closed-down, decommissioned or built-but-never-used
facilities and selected LOFs in conformity with the State's declaration;
and

1 INFCIRC/540
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Are nuclear fuel-cycle related R&D activities generally consistent with
declared plans for future development of the declared programme?

All the above questions can be stated in the form of hypotheses that are tested
through an iterative process of information evaluation and inspection follow-up. Some
hypotheses can be tested within a formal statistical framework, but many will be of
qualitative nature. The basic hypotheses, and thus the safeguards conclusions - implicit
in the technical objectives of safeguards - are that "there has been no diversion " and
"the State's nuclear material declarations are complete " (or alternatively, "there are no
indications of undeclared nuclear activities "). The conceptual problem in
communicating the nature of safeguards conclusions, such as those put forward in the
Safeguards Implementation Report, is that the occurrence of "no diversion " or "no
undeclared nuclear activities " cannot be detected. They can only be inferred from the
absence of any evidence to the contrary. This absence does not prove that there has
been no diversion or that there are no undeclared nuclear activities. It only says that (1)
from all information available and evaluated, none has been observed to contradict the
basic hypothesis and (2) in the absence of such observation, there is no reason to reject
the hypotheses.

Within a formal setting, the level of assurance or confidence related to a
safeguards conclusion is termed the power of the test - the probability of rejecting the
hypotheses if they are false. In general, the power of the tests of the hypotheses that
there has been "no diversion " or that there are "no undeclared nuclear activities "
cannot, except for a few instances at the level of individual facilities, be calculated. The
power of the tests, and thus the level of confidence in safeguards conclusions, can only
be qualitatively assessed through a technical judgement based on the efficiency of the
information gathering and evaluation process. That is, given the audit nature of
safeguards, if evidence contrary to a State's declaration exists then what are the chances
that the evidence will be part of the information collected and that it will be recognized
as such through the information evaluation process.

BASIC PREMISES FOR EVALUATION

At a practical level, the testing of the hypothesis that there has been "no
diversion" is cumulative through a day-to-day (timeliness period) gathering of
information that is tested against a State's declaration. Generally, the information has
three dimensions; technical, temporal and spatial. For example, a State's nuclear
material declaration specifies the type and quantity of nuclear material (technical)
present at a given location (spatial) at a point in time (temporal). The information is
organized or conditioned by location (e. g. specific facilities) and then evaluated
according to technical characteristics distributed in time. A broadening of the
evaluation target from a material balance area to include several facilities may change
certain verification requirements but it does not change the information evaluation in
any substantive way.
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The testing of the hypothesis that there are "no undeclared activities" is again
cumulative where information gathered by the Agency is tested against declarations
made by the State. As before, the information has the same three dimensions only now
the role of the time and space dimensions are reversed. The information is conditioned
in time (or, more correctly, by time intervals) and evaluated according to technical
characteristics distributed in space. Here the principal issue is "what activities exist and
where are they located". Explicit reference to time will most often enter the evaluation
through a State's declaration. The time associated with an indication of an activity
detected by the Agency through its information gathering and evaluation process will
generally be the time the indication was detected, not time associated with the existence
of the activity itself.

The evaluation of information relative to the hypothesis that "there are no
undeclared activities" requires that all the information be placed in a context or
structure that makes it possible for the evaluator to associate indicators with declared
activities and to recognize ambiguities or inconsistencies (potentially undeclared
activities) where they exist. The obvious structure is the State's declaration itself
organized both technically (e. g., the fuel cycle) and spatially (geographical location of
each activity). The evaluator must be able to visualize the whole of a State's nuclear
programme, again both technically and how the activities are distributed geographically
and with due consideration to the time of the activities. Once these visualizations or
overviews are in place the evaluator can proceed to increasing levels of detail at
selected locations.

METHODOLOGY

Organized and structured information - the Safeguards State File

Information needs to be organized and structured in order to provide an effective
basis for subsequent evaluation. The relevant safeguards information for a State will be
gathered and stored in a Safeguards State File. The file will be the comprehensive and
structured collection of all safeguards relevant information and a major tool for the
evaluator. The continuous updating and review of State relevant information is a basic
element in the broader information evaluation.

Sources of information

The major Sources of information are:

I) Member State supplied information - State Declarations. Any
information submitted by a State under a safeguards agreement or the
additional protocol constitutes a State Declaration. Accountancy reports,
operating records, advance notifications are examples of reports
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submitted under safeguards agreements, while additional information on
research programmes, nuclear related activities and exports or specified
equipment and non-nuclear materials are examples of information
provided under the protocol.

II) Information obtained by the Agency through its verification activities,
e. g. inspection reports, analysis results, results from analysis of
environmental sampling and inspectors' observations.

III) Open source information. Any information available to the Agency, not
submitted as a declaration by a State or as derived from Agency
verification activities, is considered as open source information. The
Agency has a number of non-safeguards databases related e. g. to
nuclear safety, nuclear waste, technical co-operation, which will
contribute to the whole knowledge about a States nuclear activities. In
addition, information obtained from external sources, e. g. official
information, information issued by public organisations or commercial
companies, scientific literature and news media are important
contributions in the evaluation of information related to a State's nuclear
programme.

Software tools

Very large amounts of information can be and are obtained from the sources
identified above. The processing of this information is a significant and resource
requiring task, hence it must be done with the assistance of computers. It is necessary to
have effective software tools available to efficiently retrieve the information, assess its
relevance for the State File and subsequently store it. It will not be efficient, nor
effective, to maintain all the information that can be obtained from the different
sources, and the Safeguards State File will contain filtered information that has been
judged to be relevant for the subsequent evaluation. Any information entered into the
Safeguards State File will be "labelled" with a reference to the source.

Safeguards State Evaluations

Safeguards State evaluations will be performed on a continuous basis. Annually,
a summary of the evaluation will be made. Evaluations will give a summary description
of the nuclear programme of the State, together with some background details of the
actual country. The documentation will also serve as a basis for follow up actions, and
for the continued evaluation. Questions and inconsistencies revealed in the evaluation
process will give rise to consultations with the State, resulting in additional information
or clarifications. In some cases, a request for complementary access may follow the
consultation. Further, it deserves emphasis that the process of broader information
evaluation and the iterative inspection process including consultations with States, are
inextricably linked.
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Evaluations will include - inter alia - the following elements:

- Brief description of the State and its research programme, followed by a
more detailed description of the nuclear activities declared.
Assessment of internal consistency of State Declarations, e. g. reports
submitted under the present Safeguards Agreement, voluntary reporting
on nuclear exports and imports and, eventually, reports submitted under
the Protocol.
Assessment of consistency of State declarations with information
obtained by the IAEA through its verification activities, e. g.
observations made, inspection results, analysis results, results from
environmental sampling. Information collected by the IAEA should also
be used to assess indications of inconsistencies in State Declarations, as
obtained during consistency checks with information obtained from open
sources.
Assessment of consistency of State Declarations with external sources of
information, e. g. information from other Member States, information in
IAEA non-safeguards databases and other open source information.

The consistency checks will always be made in the context of the State
Declarations. During the last years, the IAEA has, together with experts from a number
of member states, identified and described every known process for carrying out each
step necessary for the production of weapons usable material. The resulting product is
known as "the Physical Model". In the Physical Model, each step in the relevant
processes is characterized in terms of indicators of the existence of that process. The
Physical Model will be used as a basic tool in the evaluation. Information obtained by
the IAEA during its verification activities will be used to evaluate State Declarations,
and to evaluate open source information with an indication of a possible undeclared
activity. The evaluation will also contain any information received from the State in
the course of a consultation or subsequently during complementary access to facility or
location

ORGANIZATION

The enhanced review and evaluation of information within the Department of
Safeguards builds on present organizational structure. The Department is organized in
Divisions with implementing or special supporting responsibilities for safeguards.
Divisions, responsible for the implementation of safeguards in the States will, as part
of their responsibilities, establish and update, on a regular basis, a structured Safeguards
State File with all safeguards relevant information. The available information will
contribute to the annual safeguards evaluation of the State. The supporting Divisions
will contribute to the review process with methodological input on how to use State
supplied information and information from open sources to keep the physical model up-
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to-date, and also contribute analysis for material balance evaluation and environmental
monitoring. The support will also include development of new software tools and how
to make them accessible for use, or improve their use, within the Department, as well as
maintaining updated databases of open source information. The flow of information
will fully comply with existing rules regarding protection of confidentiality of
information.

Information Review and Evaluation, as part of a strengthened safeguards
system, is a new responsibility for the Department of Safeguards. To ensure that all the
extensive knowledge, experience and information available are adequately brought to
bear upon and integrated into safeguards conclusions, an Information Review.

Committee has been established. The Information Review Committee will, inter
alia, assess drafts of evaluations and give recommendations to the Deputy Director
General of Safeguards on follow-up actions. Evaluations additional to the scheduled
evaluations will be carried out upon request of the Director General, the Deputy
Director General for Safeguards or the Committee. The Committee shall further review
the quality and relevance of information made available for the State Evaluations, in
order to ensure that information be of high quality and identify areas for quality
improvement.

Confidentiality

All safeguards information provided by Member States will be Safeguards
Confidential. The information will be subject to the same procedures for classification,
routing, and safekeeping as other safeguards confidential information. Some
information will be classified as "highly sensitive" and be marked "transmission against
signature only". State Evaluations will, in most cases, be classified as "highly
sensitive", and access will be controlled rigorously on a need-to-know basis. For State
Evaluations, access will be limited to persons with the geographical responsibility and
to the members of the Information Review Committee participating in the evaluation
process.

NEW ROLE FOR INSPECTORS

The Department of Safeguards is still in the initial phase of establishing the data
management and information review system. Introducing evaluation at State level, as
foreseen in the strengthened safeguards system, will involve the entire Department. All
divisions need to contribute, within its parameters, to the evaluation process. However,
information evaluation will in particular influence the role of inspectors. The inspector
needs to be familiar with the nuclear programme of the country, and will need increased
competence to perform the continuous and annual evaluations. It will also require
increased knowledge of software tools to be used for retrieval of information, and
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significant knowledge of technical processes in all aspects of the nuclear fuel cycle, in
particular those available to convert source material into weapons usable material.
Country officers and alternates must be experienced, well-qualified staff members that,
by performing their responsibilities, are knowledgeable not only on technical aspects
but also in general about "their" countries. With a strengthened safeguards system, the
inspector will meet new responsibilities. Verification will be based on the traditional
safeguards system, with specified procedures that have quantitative components, and
the more "non-mechanistic" verification which will be based on more qualitative
components as foreseen in the Protocol to the Safeguards Agreement. The review of
enhanced information and drafting State Evaluations represent new responsibilities for
inspectors, and is one basis for the integrated, strengthened safeguards system that will
result from the totality of the safeguards agreement and the additional protocol.

CONCLUSIONS

The State relevant information and the subsequent evaluation and review
process will further increase transparency of a State's Nuclear Programme. Thereby it
will assist the IAEA to draw conclusions on the absence of undeclared materials and
nuclear activities, which also may contribute to the confidence building between States.
Finally, the process of information will contribute to the integration of the "classical
safeguards system" and the "strengthened system", thereby making safeguards more
effective and efficient.
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REMOTE AND UNATTENDED MONITORING
TECHNIQUES

by
R. Abedin-Zadeh

Division of Operations A

and

J. Whichello
Division of Technical Services

Department of Safeguards
International Atomic Energy Agency

INTRODUCTION

During the last decade there has been a tremendous increase in the number of
unattended verification and monitoring systems. The use of these systems for verification and
monitoring of nuclear materials have resulted in a marked increase in verification coverage
and at the same time reduced on-site safeguards inspections. The systems operate in
unattended mode and are based on combined surveillance and non-destructive assay
techniques. They can be used to verify and to monitor nuclear material inventory in
unattended mode. In addition they can verify flow of nuclear materials within a facility and
transfer of materials between facilities. The advantages include:

• Reduced inspection efforts
• Reduced radiation exposure of inspectors
• Reduced level of intrusiveness to the operation of the nuclear facility.

Today, the unattended assay and monitoring technique is considered the most
advantageous way to implement safeguards at complex nuclear facilities, especially in
automated (remote operated) plants. The design of these unattended systems is mainly based
on modular hardware and software. With this technology, the flexibility for accommodating a
variety of applications was designed into the basic system architecture.

The technology for transmitting a wide variety of data to off-site locations, generally
known as remote monitoring, is in widespread industrial use throughout the world. The
Agency initiated research and development in the field of remote transfer of safeguards data
with the initiation of the RECOVER project in the last decade. At present, the technology to
transfer the collected data from the unattended systems to IAEA offices does not present a
challenge; however, arrangements and infrastructure for data collection, transmission and
evaluation can be time consuming.
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As part of the developments for a Strengthened Safeguards System, a variety of
advanced unattended systems for remote monitoring and transmission by telephone lines or
satellite have been studied and approaches and instruments for each application have been
developed or adapted. The instruments used in these systems include:

• Digital surveillance cameras
• Electronic seals
• Radiation monitors and sensors.

UNATTENDED VERIFICATION AND MONITORING SYSTEMS

The unattended verification and monitoring systems are based on radiation or other
types of sensors combined with surveillance devices. Since the designs incorporate redundant
(back up) and robust elements, the reliability of the systems are very high and the Mean Time
Between Failure (MTBF) depending on the type of the system can be up to 10 years. The
degree of the necessary redundancy is based on the reliability of the individual components.
The analysis of individual components failures has enabled the IAEA to determine the weak
links in each system and corrective measures have been taken and incorporated in the designs
to extend the MTBF periods.

Surveillance is normally an integral part of each monitoring system. The systems used
in the past by IAEA were based on analogue technology and could not be fully integrated
with unattended verification and monitoring systems. To take advantage of the emerging
developments a programme of transition to digital video was implemented in the Department
of Safeguards and the following three developed systems were identified for field-testing and
application in the field:

• GEMINI system developed by the Aquila Technologies in USA,
• EMOSS developed by Hymatom in France for wide commercial applications

and
• VDIS system developed by the Dr. Neumann Company in Germany.

The systems are based on modular design and can provide image processing,
authentication [1], encryption, storage and remote transmission. The first two systems
accommodate two independent data recording modules and all systems can have the
capability for remote transfer of State-of-Health and surveillance data. The future challenge
will be the full integration of the surveillance systems with the installed unattended assay and
monitoring system.

[1] Authentication is a system or technique which determines that genuine information is transferred by an
authorized source (e.g. sensor, camera or other device) within a specified time and that the information has not
been altered, removed or substituted.

Remote and Unattended Monitoring Techniques * Page 2



Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

The unattended assay and monitoring systems can be grouped into the following three
categories:

Gamma and Neutron Monitors

Several unattended monitoring systems based on the gross gamma and neutron
counting techniques have been installed within the last two decades. Examples are:

• CANDU bundle counter and core discharge monitor developed by the
Canadian Support programme to the Agency for CANDU reactors,

• CONSULA system developed in France for monitoring the unloading of spent
fuel; and

• Unattended monitoring systems installed in plutonium fueled reactors and on-
load reactors based on GRAND electronics developed in USA.

At present about 50 units are installed in the field. All of these systems are based on
installation of gamma and/or neutron detectors on the fuel transfers paths, connected to an
electronics cabinet containing redundant data collection and computer storage devices.
Software has been developed for data collection, retrieval and evaluation. These systems are
equipped with Uninterruptible Power Supplies (UPS) to ensure increased reliability of the
system in case of power failure. The authentication is ensured by application of containment
measures on the detectors, electronics cabinet, applied software and monitoring of the signal
cables for possible tampering.

High Level Neutron Coincidence Counters

The High Level Neutron Coincidence Counting (HLNC) technique has been the main
method used by the Agency for verification of plutonium bearing materials. The application
of unattended assay and monitoring systems based on high level coincidence technique was
introduced in 1988 and was considered a major advancement for reduction of inspection
effort and improved safeguards coverage. These unattended assay and monitoring systems
have provided an improved performance on the level of verification without presence of the
inspectors.

Some of the installed unattended assay and monitoring units enable unattended
verification of the inventory. This is realized by unattended annunciation of randomly
selected items to the facility operator using special computer software and procedures for
authenticating data in unattended mode without the presence of IAEA inspectors. The
installed systems also enable unattended verification of material flow within the facility for
example between the process and the storage area. In addition, transfers of plutonium bulk
materials between facilities are verified in unattended mode and continuity of knowledge is
maintained on the transfers of bulk plutonium by the correlation of measurement results (the
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Totals and Coincidence Neutrons count rates) between different systems.

At present more than 15 unattended high-level neutron coincidence neutron assay and
monitoring units are in routine use. The basic design consists of:

• A neutron detector for the specific application,
• Electronics cabinet with redundant Shift Register electronics,
• Computers for unattended periodic collection of data during the entire inspection

period; and
• Appropriate software to collect data, enable data retrieval by inspectors and review

software to analyze the data and provide the final evaluations.

The authentication of the systems was an intrinsic part of the design of each system. The
successfully implemented measures are as follow:

• Application of containment measures on the detectors;
• Application of procedures for detection of any tampering with operation of the

system by periodic testing of the detector efficiency.
• Application of containment measures to the electronics cabinet containing the

electronic signal processors and data collection computers;
• Authentication of the signal cables by continuous monitoring of the signals;
• Maintaining continuity of knowledge on the software for collection of data,

review and analysis of the data.

OTHER MONITORING SYSTEMS

Other unattended assay and monitoring systems based on similar principles has also
been considered by the Agency. Examples for the design of such systems are presented
below.

Solution Monitoring Systems

The application of solution monitoring techniques for continuous monitoring of tank
volume and density at conversion and reprocessing facilities has been initiated by the
Agency. These systems are based on sensors introduced inside the tanks containing
plutonium or high enriched uranium solutions and which are connected to electronic devices
to process the signals and computers for collection and storage of data. The data are collected
every a few seconds and data can be filtered to enable analysis by the inspectors. The
authentication is ensured by application of containment measures on the electronics cabinet
containing electronic devices and data collection computers operated with authenticated
software.
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Thermo-Hydraulic Reactor Power Monitor

Another example for unattended monitoring system, which is considered for
installation, is the Thermo-Hydraulic Reactor Power Monitor for monitoring the reactor
power of large research reactors. The system is based on ultrasonic technique for
measurement of flow combined with temperature measurement of the inlet and outlet of the
reactor coolant pipes. The ultrasonic sensors are housed inside a tamper proof containment
and sealed by the inspectors. The electronic signal processors and the data collection
computers are housed also in tamper proof housing which is sealed with a metal seal by the
inspectors. The instrument is computer- controlled and collected data can be stored for
several months. Two systems were installed in 1997.

Vibration and Motion Sensors

The vibration sensors considered for field application are based on detection of
vibrations or changes in the electromagnetic fields. The sensors connected with electronic
signal processor and computer to store the collected data can enable detection of tampering
the containment, removal of items or operation of specific machines. Several systems were
installed for maintaining continuity of knowledge in 1997.

REMOTE MONITORING TECHNIQUES

The use of Non-Destructive Assay (NDA) and Containment-Surveillance (C/S)
equipment operating in an unattended mode, particularly coupled with an additional
capability for remote interrogation and/or transmission, offers the possibility of reductions in
the number and duration of inspections. As a step towards the objective of reducing further
the inspection costs while improving safeguards efficiency, the implementation of the
existing technology for the remote monitoring, through telephone line or satellite
communications, of safeguards information in a facility located any where in the world has
been initiated by the Safeguards Department.

The remote monitoring systems currently being considered are based on digital
surveillance, radiation assay and monitors, sensors and seals data collection and transfer. The
communication system can be independent of the monitoring system. Each system has
sufficient internal data storage and battery power, allowing the system to store images and
data for several days. This will ensure the transfer of all collected data in the event of loss of
network connection and/or facility power failure.

Remote monitoring offers the possibility of replacing on-site inspection activities
which involve unattended assay and monitoring systems with data collection, review and
evaluation at a remote location, in essentially real time. In this context, remote monitoring
does not offer any new information on which safeguards conclusions may be drawn, but
rather impacts the timeliness goal attainment through more frequent data review and
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evaluation, and the comprehensiveness, with which existing data can be evaluated to draw
conclusions. The use of Remote Monitoring System is anticipated to be in connection with a
reduced number of inspections, either announced or unannounced. An unannounced
inspection would mean that the State and the operator would be informed of the Agency's
intention to perform such an inspection only when the IAEA inspector arrives at the entrance
to the facility or shortly before. Unannounced inspections have the potential to reduce
inspection frequencies significantly when applied randomly on large group of similar
facilities.

It is possible to remotely monitor several types of data. Those being tested in the field
are as follows:

Transmission of Equipment State-of-Health

This is a simple YES or NO to indicate any failure of a specific system component or
to report a suspected tampering leading to system failure. In the case of a system failure the
Agency is able to react in a more timely and comprehensive manner. The next inspection can
be planned to correct the situation in time. In addition, necessary advanced arrangements can
be made to repair any defective equipment. The net result should be an improvement in
timeliness goal attainment. The "State-of-Health" data regarding system operation and its
environment is provided to monitor equipment performance and mal-functions. The systems
provide near-real-time information, depending on how images and data acquisitions are set
up.

Transmission of Summary Data

These data could include the number of events recorded by the remote monitoring
system, e.g. the number spent fuel assemblies passing a detector, the number of triggered
video recordings, number of seals attached, etc. The transmission of the summary data
provides valuable information for preparation of inspection activities and scheduling.

Transmission of Detailed Data

The transmission of detailed data from individual devices provides information which
can be reconciled with the operator's declaration for deriving safeguards conclusions. In
addition to the State-of-Health and Summary Data, these data could include digital pictures,
electronics seals (VACOSS) or sensor status reports, NDA or other measurement results.
These data allow the early detection of discrepancies or anomalies or of inconclusive results,
which may then be addressed and resolved in a timely manner.
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DEVELOPMENT OF INSTRUMENTS AND PROCEDURES
FOR REMOTE MONITORING

As noted in the introduction to this presentation, the Agency has been involved in
many feasibility and field test trials designed to help evaluate and implement remote
monitoring. The objective was to test the concept of remote monitoring via satellite and
telephone links in real safeguards situations. These experiments and field trials provided a
solid basis simultaneously to establish safeguards approaches and criteria for various types of
facilities where remote monitoring is to be implemented. Priority was given to material stores
and nuclear power plants. A special Remote Monitoring Project was established in October
1996 in the Department of Safeguards to prepare, through testing and planning, for
implementation of remote monitoring froml998. Since establishing an infra structure for data
collection, transmission, distribution, evaluation and storage was essential, extensive efforts
have been made to define the needs, design a system and acquire the necessary hardware and
software. To achieve data integrity and security, the provision of credible authentication and
encryption of safeguards data was incorporated in the design of the system. Data transmission
based on Public Switch Telephone Network (PSTN), Integrated Service Data Network
(ISDN) and Very Small Aperture Terminal Satellite (VSAT) were evaluated as part of the
field trials for determining their respective performance, availability and reliability and to
compare installation and operational costs.

In addition to the following demonstrations and field trials, installation of remote
monitoring equipment is foreseen in Sweden, Argentina and Germany in 1998:

International Remote Monitoring Project

The International Remote Monitoring Project (IRMP) was coordinated by Sandia
National Laboratories, USA. The IRMP field trials began in early 1994. The countries and
organizations involved were Australia, Sweden, United States, Japan, Argentina, Germany,
Finland, South Korea and EURATOM (ISPRA). In 1995, the IAEA became involved in
IRMP by inviting participants to establish bilateral arrangements with the IAEA. These field
trials were mainly based on transmission of radiation, motion, temperature and video
monitoring data via telephone links, Internet and satellite. Subsequently, the Agency
established tasks with USA, Argentina, Finland and United Kingdom under the respective
support programs to the IAEA safeguards.

Field Trials in Switzerland

Installation of equipment at the Paul Scherrer Institute (PSI) Proteus vault in
Switzerland began in December 1995. Two digital surveillance systems and an electronic seal
were installed for transmission of data through a satellite link and ISDN to Vienna. The
location under field test was a vault containing a semi-static store of direct use material. A
variety of query and transmission strategies were evaluated. According to the cost
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comparison study made for Switzerland, the implementation of remote monitoring using the
available equipment and procedures will result in significant decrease in inspection costs. At
present, arrangements are being made to install the necessary instruments at all nuclear
facilities in Switzerland within the next months.

Field Trials in South Africa

Additional field trial was conducted in South Africa and the remote monitoring
systems installed at a high enriched uranium storage facility included surveillance, seals and
several newly developed sensors and detectors. The installation of an ISDN is now in
progress and will provide the capability to transfer all of the collected data in the near future.
The installation of remote monitoring equipment at Light Water Reactors and other storage
facilities is planned within this year.

Field Trials in Japan and Canada

To demonstrate the feasibility of remote monitoring and to prepare the necessary
procedures and arrangements, remote-monitoring equipment was installed at two Light Water
Reactors (BWR and PWR) in Japan and one Candu reactor in Canada. At present, safeguards
data are being collected remotely and evaluated by inspectors at the IAEA Regional Offices.
It is expected that upon successful results and the necessary arrangements, wide
implementation of remote monitoring technology will commence at LWRs and Candu
reactors in the near future.

SUMMARY

In the last years, there has been a tremendous growth in the number of unattended
assay and monitoring systems in the field. These systems have enabled reduced presence of
inspectors while increasing the verification coverage. As part of the Strengthen Safeguards
System and in particular as part of the measures to improve the cost-effectiveness of
safeguards, the possibility of remote transfer of authenticated and encrypted video
surveillance, seals and radiation sensor data via telephone or special satellite links have been
demonstrated and the necessary arrangements and infrastructure have been prepared. The
evaluation of field trials of the remote monitoring systems have shown that the systems are
effective in monitoring events of safeguards relevance in near-real-times. The systems are
competitive from a cost standpoint when compared to current methods. The reduction of
inspection efforts can be realized by application of remote monitoring technique with
scheduled inspections and more effectively with the short notice or unannounced random
inspections. It is expected that, upon completion of the necessary arrangements with the
Member States authorities, the Safeguards Department will implement the technique widely
before the year 2000.
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ENVIRONMENTAL SAMPLING

J. Cooley
Acting Director, Division of Concepts and Planning

Department of Safeguards
Internationa] Atomic Energy Agency

BACKGROUND

Following the discovery of Iraq's clandestine nuclear weapons programme in the
aftermath of the 1991 Gulf War, the International Atomic Energy Agency's (IAEA) Standing
Advisory Group on Safeguards Implementation submitted its recommendations for improving
the effectiveness and efficiency of the safeguards system. One of the principal
recommendations for a strengthened and more cost effective safeguards system was to assess
the effectiveness and costs of environmental monitoring to detect undeclared nuclear
activities at declared sites and at sites not declared. During the period of September 1993 to
March 1995, the IAEA conducted 12 environmental sampling field trials, which included
sample collections in and around various nuclear facilities in Member States. The main
purpose of these field trials was to study and document the sampling methods, the
environmental materials collected, and the associated analytical measurement techniques
which could be used to detect the presence and nature of nuclear activities. All of the field
trials were directed towards short-range detection of nuclear activities; sample collection was
restricted to inside the facilities and to distances up to a few kilometers away. Documented
and tested methods (protocols) for the collection and handling of vegetation, soil,
hydrological samples, and surface swipes were established with the help of Member States.
Analytical laboratories in Member States and the IAEA demonstrated their capability to carry
out extremely low-level radiochemical and isotopic measurements.

The overall conclusion from these field trials was positive: the analysis of
environmental samples collected in the immediate environment of a nuclear process or site
can provide an effective tool for increased assurance of the absence of undeclared activities at
the site. Based on the results from these field trials, the IAEA's Board of Governors approved
environmental sampling as a new safeguards measure to be implemented beginning in 1996.
The initial implementation of environmental sampling is focused on swipe sampling in
enrichment plants and in installations with hot cells. Under the 1995 strengthening measures,
swipe samples are being collected in facilities and at locations where the Agency has access
under existing arrangements during inspections and design information verification visits.

IMPLEMENTATION OF ENVIRONMENTAL SAMPLING

After two years of implementation, the Agency's environmental sampling programme
is well underway. Environmental sampling at a facility occurs in two phases. In the first
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phase, baseline samples are collected from locations identified as having the highest potential
for containing traces of past and current operations. The measurement results from laboratory
analyses of the samples are used to characterize the nuclear signature for the facility. Once
the baseline is established, requirements for sampling as part of routine activities can be
determined. By January 1998 baseline swipe samples have been collected at some 900
sampling points in more than 60 enrichment plants and hot cell complexes under
comprehensive safeguards agreements.

The Process

Figure 1 summarizes the steps in the environmental sampling process from planning a
sampling campaign through data evaluation and the drawing of safeguards conclusions. The
elements involved in the implementation of environmental sampling can be described in
terms of these steps.

Safeguards
Objectives

Sample
Campaign
Planning

Sample
Collection

Laboratory
Analysis

Data
Evaluation

Facility
Specific

Information .
V J Consistent

with
Declaration

Yes

Fig. 1: Implementation of Environmental Sampling for Safeguards.

Safeguards Objectives

For enrichment plants the objective of environmental sampling is to provide increased
assurance of the absence of undeclared operations involving undeclared material and
enrichments greater than declared. For hot cell complexes the objective of environmental
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sampling is to provide increased assurance of the absence of undeclared operations.
Depending on the type of hot cell these could include (1) reprocessing operations leading to
the separation of plutonium or highly enriched uranium, (2) the chemical separation of alpha-
emitting isotopes, or (3) activities related to uranium or plutonium metallurgy.

Sample Campaign Planning

The identification of sampling points at a facility is determined in the planning stage
and is dependent on the safeguards objectives to be met as well as facility-specific design and
operating information. Facility-specific information is obtained from the Facility Design
Information Questionnaire, facility reports, and inspection reports. To establish the baseline
of an enrichment facility, swipe samples are collected inside the cascade halls, in the feed and
withdrawal areas, and at other process service locations where Agency inspectors have
access. Locations identified as good sampling points in an enrichment plant include cascade
header pipe connections, areas around sampling stations and chemical traps, cylinder
connection points, and surfaces of carts used to service the cascade. To establish the baseline
of a hot cell complex, swipe samples are collected at material transfer points, in the hot cell
servicing area, and sometimes from inside the hot cells. Good sampling points for hot cells
include outside surfaces near doors or other entry ways into the cell, inside transfer hatches,
on working surfaces inside the cells, cell ventilation ducts, and around waste handling
locations or transfer points.

Sample Collection

Sampling Equipment

Two types of swipe sampling tools have been developed for use in the sample
collections. Cotton swipe kits are used for sampling in enrichment facilities and outside of hot
cells. These standardized kits are prelabeled with an IAEA identification number and
normally contain seven cotton swipes individually packed in mini-grip bags. A kit also
includes larger mini-grip bags for double bagging, labels, two pairs of clean-room gloves, a
pen, and a sample collection sheet with sampling instructions.

For sampling inside hot cells, a special tool was designed that can be handled by
remote manipulators. Each hot cell kit consists of two PVC sampling tools with covers and
swipes attached, plastic material for packaging in the provided lead-shielded aluminum can,
clean-room gloves, and a working paper. The aluminum can is prelabeled with an
identification number. Based on the field experience and recommendations provided by
facility operators, this tool is presently being redesigned. The new sampling tool will be
smaller for easier introduction into and removal from the cell and will require less lead for
shielding.

The required number of sampling kits as determined in the sampling plan are
transmitted to the facility under seal to maintain chain-of-custody.
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Sampling

Samples are taken by trained inspectors using the standardized sampling kits and the
approved sampling protocols according to the facility-specific sampling plans. An in-house
training program exists to instruct inspectors in sample campaign planning and in proper
swipe sample collection and handling in order to avoid cross contamination. By March 1998,
more than 150 inspectors have been trained in environmental sample collection including 15
Euratom inspectors. Two additional Agency training sessions are scheduled in 1998. In June
1997 the IAEA participated as instructors and students in the first Euratom environmental
sampling course conducted at the Institute for Transuranium Elements (TUI) in Karlsruhe,
Germany. A second TUI training course with Agency participation is planned for June 1998.

Based on field experience, the sampling team generally consists of three people: the
sampler, an assistant, and a note taker. Samples from inside hot cells or other contaminated
areas are taken by the facility operator under inspector observation. Swipe samples can either
be collected at a selected point or in a composite mode. A point sample involves collection
of replicate swipes from a contiguous area at a specific point. A composite sample involves
collection of replicate swipes from multiple spots in a larger area (e.g., every swipe in a
sampling kit is used on several product autoclaves in the withdrawal area of an enrichment
plant). Samples collected from a point are used to characterize activities at a specific
location. Composite samples are used to characterize operations over a larger area. In
addition, taking a composite sample increases the chances of collecting traces of nuclear
material that can be analyzed.

Laboratory Analysis

All samples collected at the facilities are sent to the IAEA's Laboratories at
Seibersdorf under seal. Upon receipt, the Department of Safeguards gives each sample a new
IAEA sample number to protect its identity. A protocol has been established to code the
samples so that the laboratories analyzing the samples do not know their country or facility of
origin.

IAEA Clean Laboratory

To allow the Agency to meet the special requirements for handling environmental
samples, the IAEA Clean Laboratory for Safeguards was built at Seibersdorf. Commissioned
in December 1995, the laboratory provides the Agency with the independent capability for
handling, screening, analyzing, and archiving environmental samples. The Clean Laboratory
consists of over 200 square meters of laboratory space, with approximately 100 square meters
at Class-100 cleanliness level. During 1996 analytical equipment for the laboratory was
installed and the laboratory is now in full operation, handling the baseline samples that are
being collected. The Clean Laboratory currently screens samples by gamma spectrometry
and X-ray fluorescence and prepares sampling kits; it is also in the process of setting up and

Environmental Sampling * Page 4



lift-

Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

operating the quality assurance programme for the network laboratories. The Clean
Laboratory has the capability for detailed low-background gamma spectrometric and alpha
and beta activity measurements as well as for thermal ionization mass spectrometry (TIMS)
and electron microscopy.

Network of Analytical Laboratories

Based on the screening results and considering the specific safeguards objective and
the associated sampling plan, further laboratory analyses to be requested are determined. In
addition to the measurements carried out at the IAEA Clean Laboratory, this usually requires
the distribution of samples to the IAEA's expanded Network of Analytical Laboratories
(NWAL). By early 1997, specialized laboratories in four Member States with capabilities to
analyze environmental samples have been certified as network laboratories; a further
expansion of this network is planned. A Consultants' Group meeting of representatives from
these specialized laboratories is conducted annually to review performance and discuss
procedures and arrangements for environmental sampling. At the December 1997
Consultants' Group meeting, laboratory participants provided recommendations on (1)
implementation of quality assurance requirements, (2) provision of additional analytical
capabilities for highly radioactive samples, (3) obtaining consistency in sample preparation
and analysis in the network laboratories, and (4) testing of new sampling materials.

Analytical Techniques

Samples are analyzed in either bulk or particle mode depending on the sampling
objectives and the activity levels of the swipes. Bulk methods involve the analysis of an
entire sample; the analytical results represent average values of the material contained within
the sample. The measurements generally requested are (1) low-background high resolution
gamma spectrometry for the identification of gamma-emitting fission and activation products
and (2) TIMS with isotope dilution for determination of the U and Pu isotopic compositions
and of the U:Pu ratio. Particle analysis methods rely on the detection and measurement of
individual particles in the samples. Particles in the micrometer size range are measured for
their isotopic composition. Results from multiple particles from a single sample thus give a
range of values which is more representative of the different materials present at a sampling
location.

Swipe samples collected at enrichment plants are generally sent for particle analysis to
determine U isotopic composition. Low-activity samples collected from outside of hot cells
are also submitted for particle analysis to determine U and/or Pu isotopic composition. For
the time being high-activity samples from inside of hot cells can only be sent for bulk
analysis; measurements are conducted to determine U and/or Pu isotopic composition, U:Pu
ratios, and radioisotope activities (fission and activation products).
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Data Evaluation

Measurement data from the laboratory analysis of the swipe samples at the Clean
Laboratory or in the NWAL are reported to the IAEA's Department of Safeguards. The
established procedure requires the reporting laboratory to conduct its own quality check of
the measurement data before transmitting the results. The results are then evaluated by the
Department of Safeguards and compared to the expected nuclear signature for the sampled
facility. If the results show inconsistencies with respect to declared activities, follow-up
activities including remeasurement, resampling, and obtaining additional information from
the facility operator are pursued in conjunction with evaluating information obtained from
other safeguards measures applied at the facility. Archived samples can be submitted to a
second network laboratory for the same analytical measurements to corroborate results
obtained by the first laboratory or samples can be sent for other types of analytical
measurements to obtain additional information. In some instances additional samples are
collected at a facility to verify the initial results and/or to obtain additional information.

A data base of the analytical results is being created for their long-term storage and for
direct retrieval by evaluation software. The data are evaluated using techniques such as
cluster analysis and fuel cycle modeling. Cluster analysis is a statistical method that groups
measurement data into clusters based on user-defined relationships. The clusters indicate
unique materials present in a larger set of background data and can be indicative of materials
handled at a facility. Fuel cycle modeling uses mathematical simulations of the different
processes present in the various phases of a nuclear fuel cycle to predict changes in elemental
or isotopic composition. Modeling techniques are available for uranium enrichment, uranium
isotopic changes in irradiated fuel, plutonium content and isotopic changes in irradiated fuel,
fission product buildup and decay in irradiated fuel, and the content of other actinide
elements in irradiated fuel. Comparing the sample data with the results of such models can
define the processes and how they were operated which resulted in the values measured in the
samples.

For the ongoing baseline sampling activities, an evaluation report of the results for an
individual facility is prepared for discussion with the Member State. The report includes
summary tables and graphical representations of particle results, any bulk measurement
results, a comparison of the observed results with the declared operations for the facility, and
notes of any inconsistencies. The evaluation report may be revised following review with the
Member State if additional relevant information is obtained. The baseline signature for a
facility is derived from the cumulative results of the samples collected and serves to
characterize the activities performed. Results from samples taken during subsequent
inspections will be compared for consistency with the baseline signature and with the
declared operations. These results will then be added to the baseline for future comparisons.

Environmental Sampling * Page 6



Technical Workshop on Safeguards, Verification Technologies, and Other Related Experience

CONCLUSIONS

The implementation of swipe sampling for routine IAEA safeguards under the 1995
strengthening measures is well underway. Sampling guidelines and plans have been
developed to optimize sample collection and analysis. Baseline swipe samples have been
collected at some 900 sampling points in more than 60 enrichment plants and hot cell
complexes under safeguards with additional facilities to be sampled this year. Some 150
inspectors have been trained in proper techniques for sample collection and handling using
approved procedures with standardized sampling kits. The IAEA Clean Laboratory supports
the implementation in receiving, screening, distributing, and archiving of the swipe samples.
The Clean Laboratory also provides analytical capability, prepares the sampling kits, and
supports the quality assurance/control programme. Specialized laboratories in Member States
have been certified as part of the IAEA's NWAL to assist in sample analysis. Data are being
evaluated and discussed with Member States to derive baseline environmental signatures for
individual facilities to provide a basis for comparison during routine sampling.

It is anticipated that implementation of environmental sampling under existing
Agency authority will be extended to other types of nuclear facilities. With the approval of
the Model Protocol by the Board of Governors in May 1997 which provides the Agency with
complementary legal authority to apply safeguards, environmental sampling may eventually
include the collection of other types of samples (e.g., vegetation, soil, water) exterior to
facilities and sites.
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Fig. I: Implementation of Environmental Sampling for Safeguards.
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Introduction

About 35,000 years ago, Homo Sapiens in their migration out of Africa encountered
Neanderthals in southwestern France near the little town of Foix. Recent archeological
excavations there have revealed some fascinating differences in behaviour between two
competing lines of human evolution. While the established Neanderthals were content to forage
in the valley floors and live in cliff-side dwellings, it has been discovered that the migrating
Homo Sapiens had a predilection to situate their camps on central mounds in the valley floors
from which they could survey the surrounding land in all directions. Figure 1 shows one
illustrative site called, Mount Ipf, located in southern Germany.1 Archaeologists surmise that
our direct ancestors choose these hilltop sites to sight game for hunting and to defend themselves
against attacks by competing species.2 The subsequent extinction of the Neanderthals and the
survival of Homo Sapiens may well have hinged on our ancestors exploiting such high vistas
during the Stone Age. In the Nuclear Age, such panoramas are no longer provided by
geological features. They are instead provided by remote sensing instruments flown on airborne
and spaceborne platforms. The views afforded by these remote sensors have become no less
important for the survival of Homo Sapiens in the Nuclear Age.

The Electromagnetic Spectrum

Remote sensing is the extraction of information from electromagnetic energy collected at a
distance from the area of observation. Throughout the Nuclear Age, remote sensors have been
built to detect electromagnetic emissions over the entire spectrum between high frequency radio
and gamma ray wavelengths. Many of these systems were first developed for airborne
platforms, but since the launch of the Corona reconnaissance satellites in the 1960's, many of
these sensors systems have migrated to satellite platforms. A similar transition from the military
to civilian to commercial systems is also in full swing. This year, for example, will see the
launch of a commercial satellite system offering 1 metres resolution imaging that is better than

The opinions expressed in this paper are those of the author and do not necessarily reflect
those of the Department of Foreign Affairs and International Trade or the Government
of Canada.



the national technical means of several world powers. (A resolution of 1 metres is the ability
to discern an object of 1 metres length on the ground.)

Figure 2 illustrates the electromagnetic spectrum, the atmospheric attenuation, the solar emission
and the instrument operating regions for the single Environmental Satellite (ENVISAT) mission
of the European Space Agency.3 Civilian satellite imagery suitable for nuclear monitoring
exploits the microwave, the infrared and the visible spectral regions. At frequencies below
P-Band, the spatial resolution of imaging sensors suffers and at higher frequencies than
ultraviolet, atmospheric attenuation reduces the available signal strength for imaging. This paper
gives illustrative examples of satellite imagery for potential use in a cooperative nuclear
monitoring role. A representative nuclear site known as the Bruce Nuclear Generating Station
in Canada is the subject matter to illustrate the capability of satellite imagery past, current and
anticipated. Figure 3 is a publicity aerial photograph of the Ontario Hydro Bruce Nuclear
Generating Station located near Kincardine, Ontario.4 The site contains the Bruce A and Bruce
B nuclear generating stations, the Bruce heavy water plants and a decommissioned Douglas Point
nuclear generating station.

Microwave Imagery

Sensors in this region of the electromagnetic spectrum must provide their own source of
illumination of the Earth as the Sun does not radiate strongly in this band. One such microwave
sensor is the Synthetic Aperture Radar (SAR) that transmits short pulses of microwave energy
and synthesizes an image from the reception of the backscattered energy as the satellite moves
relative to the Earth. The main advantage of synthetic aperture radar systems over optical
cameras is that they can operate in both day and night conditions. SAR sensors can also "see"
through clouds to provide the ability to operate in all weather conditions. Under some ideal
conditions, SAR sensors may even penetrate the surface to reveal certain subterranean features.
Table 1 lists select satellite missions carrying SAR payloads that have been or are being built
by civilian agencies from Asia, Europe and the Americas.5 The National Aeronautics and Space
Agency (NASA) of the United States first launched the SEASAT mission in 1978. The best
system in operation today is the Canadian Space Agency's RADARSAT-1 mission that offers
a resolution of 8 metres.

Polarization is the direction the electric or E-field assumes when electromagnetic radiation
propagates. Polarization may be linear, in which case the E-field maintains a static orientation,
or circular, in which case the E-field rotates in either clockwise or counterclockwise directions.
Elliptical polarizations are also possible. In SAR terminology, the polarization is denoted by
two letters: the first letter denotes the orientation of the transmitted pulses and the second letter
denotes the orientation of the received pulses. Generally, manmade objects on land show up
better in horizontally-transmitted-horizontally-received (HH) polarization images whereas ocean
features show up better in vertically-transmitted-vertically-received (VV) polarization images.
Backscattered radiation from features on the ground rotates the polarization of the incident
electromagnetic energy to varying degrees. Four components are required to obtain the full
scattering matrix: HH, HV, VH, and VV. Future missions like the European ENVISAT



Advanced SAR instrument (ASAR) and the Japanese Advanced Land Observation Satellite
(ALOS) VSAR system will allow the user to select either horizontal or vertical polarization
combinations. The Canadian RADARSAT-2 system, however, can sense the full scattering
matrix by transmitting alternate pulses of horizontal and vertical polarizations and simultaneously
receiving both horizontal and vertical polarizations. This will provide additional information
from which to discriminate features in the images. For example, commando or antisubmarine
nets may not be seen around military harbours unless the polarization is optimally selected to
reveal their presence.

Current SAR imagery is unlike regular photographic images and has been described by some as
mounds of salt sprinkled upon black velvet. In SAR imagery, bright returns emanate from
features that have edges and corners whereas dark returns come from fiat, smooth surfaces.
Thus buildings produce bright regions whereas asphalt roads and smooth water surfaces appear
dark. Figure 4 compares an 8 metres resolution RADARS AT-1 image with a 5.8 metres
resolution optical image from the Indian Remote Sensing Satellite (IRS-1C). The combination
of SAR and optical imagery allows the user to extract more information than from any image
taken alone. Interpretation of SAR imagery requires more skill and training than the
interpretation of optical imagery but the day/night all weather capability is judged necessary for
time critical observations. Consistent cloud covers in equatorial regions and seasonal darkness
in polar regions require the use of SAR imagery for monitoring purposes. As the SAR
performance in spatial resolution improves, the imagery will take on the aesthetics of regular
photographs, but the real value of the imagery will come from additional signal processing.

Thermal Infrared Imagery

Thermal infrared (TIR) is the next band that is exploited for remote sensing of the Earth. This
band lying between 8 and 14 micrometres is associated with the radiation or emission of heat.
Table 2 lists select civilian satellite missions that carry instruments sensitive in the thermal
infrared band.5 The best available system today is the National Aeronautics and Space
Administration's (NASA) LANDSAT Thematic Mapper (TM) with a single thermal infrared
band between 10.4-12.5 micrometres. In the thermal infrared band the Thematic Mapper has
a resolution of 120 metres as compared to a visible resolution of 30 metres. The TM sensor is
sensitive enough and calibrated with sufficient accuracy to determine land surface temperature
differences of 8 degrees Kelvin.6 The future NASA instrument Advanced Spaceborne Thermal
Emission Reflection Radiometer (ASTER) flying on the Earth Orbiting Science (EOS AM-1)
mission will have five bands in the thermal infrared region, a resolution of 90 metres and will
be able to discern land surface temperature differences of 1 degrees Kelvin.6 Figure 5 is a false
colour Thematic Mapper image of the Bruce nuclear generating station site showing thermal
infrared, green and blue bands displayed as red, green and blue. In the cold Lake Huron waters
offshore of the Bruce B facility, the thermal plume caused by heat discharged from the plant
with four reactors in operation can be seen without enhancement. Thermal imagery can work
in day or night conditions and is susceptible to weather effects of fog, cloud, haze or smoke.
The best time for viewing occurs when the temperature differences between the background and
the features of interest are at a maximum. This generally occurs in the period immediately



before dawn. Thermal images can help in the detection of some underground features like
steam, water and fuel pipelines. Seasonal temperature differences may also be exploited to
discern important features like seepage from water mains observed in imagery taken during the
winter months.

Visible Near Infrared Imagery

Observing reflected energy from solar illumination in the visible band is the most exploited form
of satellite imagery. Here satellite imagery is panchromatic (grey) or multispectral (colour).
The typical multispectral bands are red, green and blue. For example, the Orbview-3 spacecraft
spectral bands are:

panchromatic 450-900 nm
blue 450-520 nm
green 520-600 nm
red 630-690 nm
near IR 760-900 nm.7

Visible satellite imagery can only view areas in the sunlit hours and cannot see through clouds,
fog or smoke.

Table 2 lists select satellite missions carrying visible near infrared optical payloads that have
been or are being built by commercial enterprises from Asia, Europe and the Americas.5 The
SPOT spacecraft of French, Belgian and Spanish investors was the first commercial remote
sensing satellite system in 1986. The Spot system provides a resolution of 10 metres
panchromatic and 20 metres multispectral. The best system in operation today is the Indian
Space Research Organization's (ISRO) Indian Remote Sensing Satellite (IRS-1C) mission. It
provides 5.8 metres panchromatic resolution and 23 metres multispectral resolution capability.
Figure 6 contrasts a SPOT-2 and IRS-1C panchromatic image of the Bruce B nuclear generating
station. At 10 metres resolution a large facility like Bruce can be clearly detected. Features
associated with nuclear power generation at smaller facilities can be detected at 5 metres
resolution.

Later in 1998, the Satellite Imaging Company of the United States will launch the first Ikonos
satellite with 1.0 metres panchromatic and 4.0 metres multispectral resolution. Both
Earth Watch Inc. and Orblmage Co. corporations should follow with similar satellites in 1999.
These systems will offer on a commercial basis, access to imagery that had been available to
only the superpowers in the 1970's, and better than or equivalent to what either the French or
the Chinese military reconnaissance systems can provide today. Figure 7 contrasts an IRS-1C
and an airborne 1:50,000 scale orthophoto simulating a 1 metre resolution panchromatic image
of the Bruce B nuclear generating station. At I metres resolution the facility can be precisely
identified as a nuclear facility and construction details of the buildings can be discerned readily.



Hyperspectral Imagery

With the spatial resolution of satellite imagery below 1 metres, the future of commercial satellite
imagery lies in increased spectral resolution systems. Whereas current multispectral satellite
sensors may provide a mere 3 to 6 channels in the visible to medium wave infrared regions, new
systems are coming on-line offering hundreds of channels. The commercial OrbView-4
spacecraft, for example, will have a hyperspectral sensor with 280 channels spanning the region
from visible to medium wave infrared wavelengths as illustrated in Figure 8.7 The rational for
the utility of hyperspectral systems lies in the different responses that vegetation, soils and
camouflage netting have when viewed in different spectral regions. The value of the surface
reflectances in narrow (10.3 nanometres) bands can provide a means to discriminate various
substances on the surface of the Earth. This information can help in discerning crop types in
mixed fields, mineral outcrops, and healthy or diseased vegetation. Applications such as crop
management, drug interdiction, mineral exploration and non-proliferation verification can be
envisaged for hyperspectral imaging.

Ahead of spaceborne development of hyperspectral systems, airborne platforms have been
developed and flown to prove the new remote sensing concepts. Two such sensors are the
Compact Airborne Spectrographic Imager (CASI) operating in the visible near infrared band
(430 to 870 nm),8 and the Short Wave Infrared Full Spectrum Imager (SFSI) operating in the
shortwave infrared band (1220 to 2420 nm).9 Figure 9 illustrates a spectral unmixing analysis
of the SFSI instrument overflight of Cuprite, Nevada.10 "

Hyperspectral image processing begins first with correcting the measured spectral response of
the imager for atmospheric effects to reproduce spectral reflectances at the surface of the Earth.n

Hyperspectral image processing then relies on the method of unconstrained linear unmixing. In
linear unmixing the spectrum of each pixel is expressed as a linear combination of N end-
member spectra.n 14 15 The end of the process produces fractional abundance maps of the end-
members throughout the image.

End-members are typically chosen from the image itself. A principle components analysis is
performed on the reflectance cube and scatter plots made of pairs of principle components. The
end-members are chosen from those pixels occurring in the extremities of the scatter plots, often
called the "purist pixels." Comparison of the end-member spectra with spectral libraries can
readily identify the surface materials. In the case shown in Figure 9, the three end-members are
alunite, kaolinite and buddingtonite associated with hyperthermal alterations common in the
Cuprite region.

Hyperspectral imaging can also be applied to environmental operations associated with nuclear
clean-ups.16 A commercial probe called ESSI Probe I flew over the Polygon nuclear test site
in Kazakstan in the search for precious metals.17 Extrapolation of hyperspectral imaging to non-
proliferation verification applications becomes apparent in this context.



Beyond Blue Wavelengths?

On a more speculative note, remote sensing can be defined as "Astronomy performed in the
wrong direction." What then are the prospects for using civilian astronomical satellites for
nuclear monitoring purposes? Beyond blue wavelengths lie ultraviolet, X-ray and gamma ray
radiations. Part of the reason why life exists on Earth is because the atmosphere is so good at
blocking out these ionising forms of radiation. Ozone plays a particular role in blocking out
ultraviolet radiation just as the density of oxygen, nitrogen, argon and lighter ions and atoms in
the Earth's atmosphere protect us against harmful cosmic X-ray and gamma ray emissions. Of
the three forms of energy, cosmic gamma rays are the most penetrating giving the average
person a radiation dose of 0.4 mSv a year.18 Similarly, the magnitude of atmospheric
attenuation, the current detector sensitivities, and the lack of telescopic gains at these frequencies
have forced astronomers in these regions to launch their telescopes into outer space. Such state-
of-the-art facilities include the International Ultraviolet Explorer (IUE), the Advanced X-Ray
Astronomical Facility (AXAF), and the Compton Gamma Ray Observatory (CGRO). The
question of research interest is whether these facilities could detect signatures associated with
nuclear activity if they were to be pointed at the Earth?

Potential Safeguards Applications

The capability of commercial satellites affords individuals, corporations, governments and
international organizations to apply the imagery to a variety of problems. In its mission to
provide effective and efficient verification of Safeguards Agreements, the International Atomic
Energy Agency (IAEA) could adopt commercial satellite imagery as an appropriate tool to fulfil
this mission. Indeed paragraph 6 of the INF/CIRC 153 Safeguards Agreements mandates the
Agency to "take full account of technological developments" in the performance of its mission.
The Strengthened Safeguards Agreements of INF/CIRC 540 expand the scope of declarations,
inspection access, and the access to data to verify the state declarations on a country wide basis.
Potential Safeguards roles of high resolution commercial satellite imagery could therefore
include: declaration correctness determinations, use as on-site inspection aids, and declaration
completeness determinations for detecting undeclared activity. More distant applications could
include providing monitoring for physical protection of permanent waste storage sites and
environmental monitoring performed by hyperspectral imaging.

Conclusions

Increasingly, high resolution satellite imaging systems are becoming available from multiple and
diverse sources with capabilities useful for answering security questions. With increased supply,
data availability and data authenticity may be assured. In a commercial market a supplier can
ill afford the loss in market share that would result from any falsification of data. Similarly,
rising competitors willing to sell imagery of national security sites will decrease the tendency
to endure self-imposed restrictions on sales of those sites. International organizations operating
in the security interests of all nations might also gain preferential access. Costs for imagery will
also fall to the point were individuals can afford purchases of satellite images.



It is becoming increasingly apparent that satellite imagery is more than a picture. Information
extraction by advanced signal processing and image processing techniques will provide
increasingly valuable information. Polarization information in SAR imagery and spectral
information in hyperspectral imagery are two examples of this trend. The result of this trend
will force organizations to retain specialized staff and centralize operations as opposed to
authorizing widely dispersed use by generalized staff in order to maximize the utility of available
imagery.

Increasingly, international organizations will find utility in exploiting satellite imagery for
solving international security problems. Housed within international organizations possessing
competent staff, procedures, and "shared destiny" stakes in resolving compliance discrepancies,
the use of satellite imagery may provide a degree of stability in a world in which individuals,
non-government organizations and governments may choose to exploit the available information
for political gain. The use of satellite imagery outside these international organizations might
not necessarily be aimed at seeking mutually beneficial solutions for international problems.
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Table 1 Select Synthetic Aperture Radar (SAR) Satellites

Year

1978

1991

1991

1992

1995

1998

1999

2001

2002

Satellite

SEASAT

ERS-1,2

ALMAZ-1

JERS-1

RADARSAT-1

ALMAZ-2

ENVISAT

RADARSAT-2

ALOS

Agency

NASA

ESA

NPO

NASDA

CSA

NPO

ESA

MDA

NASDA

Band

L

C

s
L

C

S

C

C

L

Polarization

HH

VV

HH

HH

HH

HH

HH,VV

QUAD

HH,VV

Resolution
(m)

25

30

15

18

8

5

30

3

10

Swath
(km)

100

100

40

15

45

30

100

20

70

Table 2 Select Thermal Infrared (TIR) Satellites

Year

1982

1998

1998

1998

Satellite

LANDSAT-4,5
TM

LANDSAT-7
ETM +

CBERS
IR-MSS

EOS AM-1
ASTER

Agency

NASA

NASA

China
Brazil

NASA

No. of
TIR

Bands

1

1

1

5

Resolution
(m)

120

60

160

90

LSAT

(K)

8

8

7

1

Swath
(km)

185

185

120

60

10



Table 3 Select Visible Near Infrared (VNDR) Satellites

Year

1982

1986

1991

1995

1998

1998

1999

1999

2002

2002

Satellite

LANDSAT-4,5

SPOT-1,2,3,4

KOSMOS

IRS-1C,1D

IKONOS-1,2

CBERS

QUICKBIRD-1,2

ORBVIEW-3,4

SPOT-5A,5B

ALOS

Agency

NASA

Spot Image Co.

Russia

ISRO

Space Imaging Co.

China/Brazil

EarthWatch Inc.

Orblmage Co.

Spot Image Co.

NASDA

Resolution
(m)

Pan

NA

10.0

2.0

5.8

1.0

20.0

1.0

1.0

5.0

2.5

MS

30.0

20.0

20.0

23.0

4.0

20.0

3.3

4.0

10.0

10.0

Swath
(km)

Pan

NA

60

40

70

11

113

22

8

60

35

MS

165

60

245

70

11

113

22

8

60

70
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Figure 3 Bruce Nuclear Generation Station Oblique Air Photo
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CANADA BRUCE NUCLEAR POWER DEVELO, MENT SITE
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MINERAL EXPLORATION
Spectral Unmixing of SFSI Imagery

Cuprite, Nevada, June 211996
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TREATY ON THE
SOUTHEAST ASIA

* NUCLEAR
WEAPON-FREE ZONE

Bangkok, 15 December 1995

ANNEX 1

TREATY ON" THE SOUTHEAST ASIA
NUCLEAR WEAPON-FREE ZONE

Bangkok, 16 December 1998

The States Parties to this Treaty:

DE8ERING to contribute to the realization of the
purposes and principles of the Charter of the United
Nations;

DETERMINED to take concrete action Which will
contribute to the progress towards general and complete
disarmament of nuclear weapons, and to the promotion of
international peace and security;

BEAFFIRMING the desire of the Southeast Asian
States to maintain peace and stability in the region in the
spirit of peaceful coexistence and mutual understanding
and cooperation as enunciated in various communiques,
declarations and other legal instruments;

RECALLING the Declaration on the Zone of Peace,
Freedom and Neutrality (ZOPFAN) signed in Kuala Lumpur
on 27 November 1971 and the Programme of Action on
ZOPFAN adopted at the 26th ASEAN Ministerial Meeting in
Singapore in July 1993;



CONVINCED that the establishment of a Southeast
Asia Nuclear Weapon-Free Zone, as an essential component
of the ZOPFAN, will contribute towards strengthening the
security of States within the Zone and towards enhancing
international peace and security as a whole;

BEAFFIEMING the importance of the Treaty on the
Non-Proliferation of Nuclear Weapons (NPT) In preventing
the proliferation of nuclear weapons and in contributing
towards international peace and security;

HBCALIING Article VII of the NPT which recognizes
the right of any group of States to conclude regional treaties
in order to assume the total absence of nuclear weapons in
their respective territories;

BECA1LING the Final Document of the Tenth Special
Session of the United Nations General Assembly which
encourages the establishment of nuclear weapon-free zones;

EBCALLING the Principles and Objectives for Nuclear
Non-Proliferation and Disarmament, adopted at the 1995
Review and Extension Conference of the Parties to the NPT,
that the cooperation of all the nuclear-weapon States arid
their respect and support for the relevant protocols is
important for the maximum effectiveness of this nuclear
weapon-free zone treaty and its relevant protocols; and

DETERMINED to protect the region from
environmental pollution and the hazards posed by
radioactive wastes and other radioactive material;

HAVE AGREED as follows :

Artiole 1
USE OF TEBMS

For the purposes of this Treaty and its Protocol:

(a) "Southeast Asia Nuclear Weapon-Free Zone", hereinafter
referred to 'as the "Zone", means the area comprising the
territories of all States in Southeast Asia, namely, Brunei
Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar,
Philippines, Singapore, Thailand and Vietnam, and their
respective continental shelves and Exclusive Economic Zones
(EEZ);

(b) "territory" means the land territory, internal waters,
territorial sea, archipelagic waters, the seabed and the sub-soil
thereof and the airspace above them;

(c) "nuclear weapon" means any explosive device capable of
releasing nuclear energy in an uncontrolled manner but does not
include the means of transport or delivery o.f such device if
separable from and not an indivisible part thereof;

(d) "station" means to deploy, emplace, implant, install,
stookplle or store;

(e) "radioactive material" means material that contains
radionuclldes above clearance or exemption levels recommended
by the International Atomic Energy Agency (IAEA);

(f) "radioactive wastes" mean material that contain or are
contaminated with radlonuclides at concentrations or activities
greater than clearance levels recommended by the IAEA and for
which no use is foreseen; and



CONVINCED that the establishment of a Southeast
Asia Nuclear Weapon-Free Zone, as an essential component
of the ZOPFAN, will contribute towards strengthening the
security of States within the Zone and towards enhancing
international peace and security as a whole;

REAFFIEMING the importance of the Treaty on the
Non-Proliferation of Nuclear Weapons (NPT) in preventing
the proliferation of nuclear weapons and in contributing
towards international peace and security;

BECALLING Article VII of the NPT which recognizes
the right of any group of States to conclude regional treaties
in order to assume the total absence of nuclear weapons, in
their respective territories;

BECALLING the Final Document of the Tenth Speqial
Session of the United Nations General Assembly which
encourages the establishment of nuclear weapon-free zones;

BECALLING the Principles and Objectives for Nuclear
Non-Prollferation and Disarmament, adopted at the 1995
Review and Extension Conference of the Parties to the NPT,
that the cooperation of all the nuclear-weapon States and
their respect and support for the relevant protocols is
important for the maximum effectiveness of this nuclear
weapon-free zone treaty and its relevant protocols; and

DETEB.MTNED to protect the region from
environmental pollution and the hazards posed by
radioactive wastes and other radioactive material;

HAVE AGBEED as follows :

Article 1
USB OP TERMS

For the purposes of this Treaty and its Protocol:

(a) "Southeast Asia Nuclear Weapon-Free Zone", hereinafter
referred to as the "Zone", means the area comprising the
territories of all States in Southeast Asia, namely, Brunei
Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar,
Philippines, Singapore, Thailand and Vietnam, and their
respective continental shelves and Exclusive Economic Zones
(BBZ);

(t>) "territory" means the land territory, internal waters,
territorial sea, archipelagic waters, the seabed and the sub-soil
thereof and the airspace above them;

(c) "nuclear weapon" means any explosive device capable of
releasing nuclear energy in an uncontrolled manner but does not
inolude the means of transport or delivery of aucn device if
separable from and not an indivisible part thereof;

(d) "station" means to deploy, emplace, implant, install,
stockpile or store;

(e) "radioactive material" means material that contains
radlonuclides above clearance or exemption levels recommended
by the International Atomic Energy Agency (IAEA);

(f) "radioactive wastes" mean material that contain or are
contaminated with radionuclides at concentrations or activities
greater than clearance levels recommended by the IAEA and for
which no use is foreseen; and



(g) "dumping" means
(i) any deliberate disposal at sea, including seabed and

subsoil insertion, of radioactive wastes or other
matter from vessels, aircraft, platforms or other man-
made structures at sea, and

(ii) any deliberate disposal at sea, including seabed and
subsoil insertion, of vessels, aircraft, platforms or
other man-made structures at sea, containing
radioactive material, but does not include the
disposal of wastes or other matter incidental to, or
derived from the normal operations of vessels,
aircraft, platforms or other man-made structures at
sea and their equipment, other than wastes or other
matter transported by or to vessels, aircraft,
platforms or other man-made structures at sea,
operating for the purpose of disposal of such matter
or derived from the treatment of such wastes or other
matter- on such vessels, aircraft, platforms or
structures.

Article 2
APPLICATION OP THE TREATY

I
1. This Treaty and its Protocol shall apply to the territories,
continental shelves, and EEZ of the States Parties within the Zone
in which the Treaty is in force.

2. Nothing in this Treaty shall prejudice the rights or the
exercise of these rights by any State under the provisions of the
United Nations Convention on the Law of the Sea of 1982, In
particular with regard to freedom of the high seas, rights of
innocent passage, archipelagic sea lanes passage or transit
passage of ships and aircraft, and consistent with the Charter of
the United Nations.

Article 3
BASIC UNDERTAKINGS

1.

3.

4.

Each State Party undertakes not to, anywhere inside or
outside the Zone :
(a) develop, manufacture or otherwise acquire, possess

or have control over nuclear weapons;
station or transport nuclear weapons by any means;
or
test or use nuclear weapons.

(b)

(c)

Bach State Party also undertakes not to allow, in its
territory, any other State to:
(a) develop, manufacture or otherwise acquire, possess

or have control over nuclear weapons;
(b) station nuclear weapons; or
(c) test or use nuclear weapons.

Each State Party also undertakes not to:
(a) dump at sea or discharge into the atmosphere

anywhere within the Zone any radioactive material
or wastes; - ^

(b) dispose radioactive material or wastes on land in the
territory of or under the Jurisdiction of other States
except as stipulated in Paragraph 2 (e) of Article 4; or
allow, within its territory, any other State to dump at
sea or discharge into the atmosphere any radioactive
material or wastes.

(c)

Each State Party undertakes not to :
(a) seek t>r receive any assistance in the commission of

any act in violation of the provisions of Paragraphs 1,
2 and 3 of this Article; or

(b) take any action to assist or encourage the commission
of any act in violation of the provisions of Paragraphs
1, 2 and 3 of this Article.



Artiole4
USE OF NUCLEAR ENERGY FOB PEACEFUL PURPOSES

1. Nothing in this Treaty shall prejudice the right of the States
Parties to use nuclear energy, in particular for their economic
development and social progress.

2. Each State Party therefore undertakes:
(a) to use exclusively for peaceful purposes nuclear

material and facilities which are within Its territory
and areas under its jurisdiction and control;

(b) prior to embarking on its peaceful nuclear energy
programme, to subject its programme to rigorous
nuclear safety assessment conforming to guidelines
and standards recommended by the IAEA for the
protection of health and minimization of danger to
life and property in accordance with Paragraph 6 of

I Article III of the Statute of the IAEA;
(c) upon request, to make available to another State

Party the assessment except information relating to
personal data, information protected by intellectual
property rights or by industrial or commercial
confidentiality, and information relating to national
security;

(d) to support the continued effectiveness of the
international non-proliferation system based on the
Treaty on the Non-Proliferation of Nuclear Weapons
(NPT) and the IAEA safeguard system; and

(e) to dispose radioactive wastes and other radioactive
material in accordance with IAEA standards and
procedures on land within its territory or on land
within the territory of another State which has
consented to such disposal.

3. Each State Party further undertakes not to provide source

(b)

or special nsslonable material, or equipment or material
especially designed or prepared for the processing, use or
production of special fissionable material to :

(a) any non-nuclear-weapon State except under
conditions subject to the safeguards required by
Paragraph 1 of Article III of the NPT; or
any nuclear-weapon State except in conformity with
applicable safeguards agreements with the IAEA.

Article 8
IAEA SAFEGUARDS

Each State Party which has not done so shall conclude an
agreement with the IAEA for the application of full scope
safeguards to its peaceful nuclear activities not later than
eighteen months after the entry into force for that State Party of
the Treaty.

Article 6 V"
EARLY NOTIFICATION'OF A NUCLEAR ACCIDENT ^

Each State Party which has not acceded to the Convention
on Early Notification of a Nuclear Accident shalf endeavour to do
so.

Article 7
FOREIGN SHIPS AND AIRCRAFT

Each State Party, on being notified, may decide for itself
whether to allow visits by foreign ships and aircraft to its ports
and airfields, transit of its airspace by foreign aircraft, and
navigation by foreign ships through its territorial sea or
archipelagic waters and overflight of foreign aircraft above those
waters in a manner not governed by the rights of innocent
passage, archipelagic sea lanes passage or transit passage.



Article 8
ESTABLISHMENT OF THE COMMISSION FOR

THE SOUTHEAST ASIA NUCLEAR WEAPON-FREE ZONE

1. There is hereby established a Commission for the Southeast
Asia Nuclear Weapon-Free Zone, hereinafter referred to as the
"Commission".

2. All States Parties are ipso facto members of the
Commission. Each State Party shall be represented by its Foreign
Minister or his representative accompanied by alternates and
advisers.

3. The function of the Commission shall be to oversee the
implementation of this Treaty and ensure compliance with its
provisions.

4. The Commission shall meet as and when necessary In
aooordanoe with the provisions of this Treaty lnoludlng upon.the
request of any State Party. As far as possible, the Commission
shall meet in conjunction with the ASEAN Ministerial Meeting.

5. At the beginning of each meeting, the Commission shall
elect its Chairman and such other officers as may be required.
They shall hold office until a new Chairman and other officers are
elected at the next meeting.

6. Unless otherwise provided for in this Treaty, two-thirds of
the members of the Commission shall be present to constitute a
quorum.

7. Each member of the Commission shall have one vote.

8. Except as provided for in this Treaty, decisions of the
Commission shall be taken by consensus or, falling consensus, by
a two-thirds majority of the members present and voting.

9. The Commission shall, by consensus, agree upon and adopt
rules of procedure for itself as well as financial rules governing
its funding and that of its subsidiary organs.

Artiole 9
THE EXECUTIVE COMMITTEE

1. There is hereby established, as a subsidiary organ of the
Commission, the Executive Committee.

2. The Executive Committee shall be composed of all States
Parties to this Treaty. Each State Party shall be represented by one
senior official as its representative, who may be accompanied by
alternates and advisers.

3.

GO

(o)

The functions of the Executive Committee shall be to :
(a) ensure the proper operation of verification measures

in accordance with the provisions on the control
system as stipulated in Article 10;
consider and decide on requests for clarification and
for a fact-finding mission;
set up a fact-finding mission in accordance with the
Annex of this Treaty; ' "*
consider and decide on the findings of a fact-finding
mission and report to the Commission;
request the Commission to convene a meeting when
appropriate and necessary;
conclude such agreements with the IAEA or other
international organizations as referred to in Article
18 on behalf of the Commission after being duly
authorized to do so by the Commission; and
carry out such other tasks as may, from time to time,
be assigned by the Commission.

(e)

(0

(g)

4. The Executive Committee shall meet as and when necessary
for the efficient exercise of its functions. As far as possible, the



•executive uomnuuee snail meet in conjunction with the ASEAN
Senior Officials Meeting.

5. The Chairman of the Executive Committee shall be the
representative of the Chairman of the Commission. Any
submission or communication made by a State Party to the
Chairman of the Executive Committee shall be disseminated to
the other members of the Executive Committee.

6. Two-thirds of the members of the Executive Committee
shall be present to constitute a quorum.

7. Each member of the Executive Committee shall have one
vote.

8. Decisions of the Executive Committee shall be taken by
consensus or, falling consensus, by a two-thirds majority of the
members present'and voting.

Article 10
CONTROL SY8TEM

1. There is hereby established a control system for the purpose
of verifying compliance with the obligations of the States Parties
under this Treaty.

2. The Control System shall comprise:
(a) the IAEA safeguards system as provided for in Article

5;
(b) report and exchange of Information as provided for in

Article 11;
(c) request for clarification as provided for in Article 12;

and
(d) request and procedures for a fact-finding mission as

provided for in Article 13.

Article 11
REPORT AND EXCHANGE OF INFORMATION

1. Each State Party shall submit reports to the Executive
Committee on any significant event within its territory and areas
under its jurisdiction and control affecting the implementation of
this Treaty.

2. The States Parties may exchange information on matters
arising under or in relation to this Treaty.

Artiole 12
REQX7E8T FOR CLARIFICATION

1. Each State Party shall have the right to request another
State Party for clarification concerning any situation which may
be considered ambiguous or which may give rise to doubts about
the compliance of that State Party with this Treaty. It shall inform
the Executive Committee of such a request. The requested State
Party shall duly respond by providing without delay the necessary
Information and inform the Executive Committee of its reply to
the requesting State Party. ""

2. Each State Party shall have the right to request the
Executive Committee to seek clarification for another State Party
concerning any situation which may be considered ambiguous or
which may give rise to doubts about compliance of that State Party
with this Treaty. Upon receipt of such a request, the Executive
Committee shall consult the State Party from which clarification
is sought for the purpose of obtaining the clarification requested.

Artiole 13
REQUEST FOR A FACT-FINDING MISSION

A State Party shall have the right to request the Executive
Committee to send a fact-finding mission to another State Party



in order to clarify and resolve a situation which may be
considered ambiguous or which may give rise to doubts about
compliance with the provisions of this Treaty, In accordance with
the procedure contained in the Annex to this Treaty.

Article 14
REMEDIAL MEASURES

1. In case the Executive Committee decides in accordance
with the Annex that there is a breach of this Treaty by a State
Party, that State Party shall, within a reasonable time, take all
steps necessary to bring itself in full compliance with this Treaty
and shall promptly inform the Executive Committee of the action
taken or proposed to be taken by it.

2. Where a State Party fails or refuses to comply with the
provisions of Paragraph 1 of this Article, the Executive
Committee shall request the Commission to convene a meeting in
accordance with the provisions of Paragraph 3(e) of Article 9.

3. At the meeting convened pursuant to Paragraph 2 of this
Article, the Commission shall consider the emergent situation
and shall decide on any measure it deems appropriate to cope
with the situation, including the submission of the matter to the
IAEA and, where the situation might endanger International
peace and security, the Security Council and the General
Assembly of the United Nations.

4. In the event of breach of the Protocol attached to this Treaty
by a State Party to the Protocol, the Executive Committee shall
convene a special meeting of the Commission to decide on
appropriate measures to be taken.

Article 16
SIGNATURE, RATIFICATION, ACCESSION,

DEPOSIT AND REGISTRATION

1. This Treaty shall be open for signature by all States in
Southeast Asia, namely, Brunei Darussalam, Cambodia,
Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore,
Thailand and Vietnam.

2. This Treaty shall be subject to ratification in accordance
with the constitutional procedure of the signatory states. The
instruments of ratification shall be deposited with the
Government of the Kingdom of Thailand which is hereby
designated as the Depositary State.

3. This Treaty shall be open for accession. The instruments of
accession shall be deposited with the Depositary State.

4. The Depositary State shall inform the other States Parties to
this Treaty on the deposit of instruments of ratification or
accession.

8. The Depositary State shall register this Treaty and its
Protoool pursuant to Article 102 of the Charter of the United
Nations.

Article 16
ENTRY INTO FORCE

1. This Treaty shall enter into force on the date of the deposit
of the seventh instrument of ratification and/or accession.

2. For States which ratify or accede to this Treaty after the date
of the seventh instrument of ratification or accession, the Treaty
shall enter into force on the date of deposit of its instrument of
ratification or accession.



Article 17
RESERVATIONS

This Treaty shall not be subject to reservations.

Article 18
RELATIONS WITH OTHER INTERNATIONAL ORGANIZATIONS

The Commission may conclude such agreements with the
IAEA or other international organizations as it considers likely
to facilitate the efficient operation of the control system
established by this Treaty.

Article 19
AMENDMENTS

1. Any State Party may propose amendments to this Treaty
and its Protocol and shall submit its proposals to the Executive
Committee, which shall transmit them to all the other States
Parties. The Executive Committee shall immediately request the
Commission to convene a meeting to examine the proposed
amendments. The quorum required for such a meeting shall be all
the members of the Commission. Any amendment shall be
adopted by a consensus decision of the Commission.

2. Amendments adopted shall enter into force 30 days after
the receipt by the Depositary State of the seventh instrument of
acceptance from the States Parties.

Article 20
REVIEW

Ten years after this Treaty enters into force, a meeting of the
Commission shall be convened for the purpose of reviewing the
operation of the Treaty. A meeting of the Commission for the same

purpose may also be convened at anytime thereafter if there is
consensus among all its members.

Article 21
SETTLEMENT OF DISPUTES

Any dispute arising from the interpretation of the
provisions of this Treaty shall be settled by peaceful means as may
be agreed upon by the States Parties to the dispute. If within one
month, the parties to the dispute are unable to achieve a peaceful
settlement of the dispute by negotiation, mediation, enquiry or
conciliation, any of the parties concerned shall, with the prior
consent of the other parties concerned, refer the dispute to
arbitration or to the International Court of Justice.

Article 22
DURATION AND WITHDRAWAL

1. This Treaty shall remain in force indefinitely.

2. In the event of a breach by any State Party of this Treaty
essential to the achievement of the objectives o^rthe Treaty, every
other State Party shall have the right to withdraw from the Treaty.

3. Withdrawal under Paragraph 2 of Article 22 shall be
effected by giving notice twelve months in advance to the
members of the Commission.

IN WITNESS-WHEREOF, the undersigned have signed this
Treaty.

DONE at Bangkok, this fifteenth day of December, one
thousand nine hundred and ninety-five, in one original in
the English language.
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For the Republic of Indonesia :

•BOEHARTO
President

For the Lao People's Democratic Republic :

KHAMTAY 8IPHAND0NE
Prime Minister

For Malaysia :

BIN MOHAMAD
Prime Minister

For the Union of Myanmar :

BENIOE GBWERAirmAN SHWE
Chairman of the State Law and Order Restoration Council

and Prime Minister

For the Republicof the Philippines

FIDEL V. RAMOS
President

For the

IOK TONG
'Prime Minister

For the Kingdom of Thailand :

8ILPA-ARCHA
Prime Minister

For the Socialist Republic of Vietnam

Prime Minister



ANNfcA I
ANNEX

PROCEDURE FOR A FACT-FINDING MISSION

1. The State Party requesting a fact-finding mission as provided In
Article 13, hereinafter referred to as the "requesting State", shall submit
the request to the Executive Committee specifying the following:

(a) the doubts or concerns and the reasons for such doubts or
concerns;

(b) the location in which the situation which gives rise to
doubts has allegedly occurred;

(c) the relevant provisions of the Treaty about which doubts of
compliance have arisen; and

(d) any other relevant information.

2. Upon receipt of a request for a fact-finding mission, the Executive
Committee shall:

(a) immediately inform the State Party to which the fact-finding
mission 5,3 requested to be sent, hereinafter referred to as the
"receiving State", about the receipt of the request; and

(b) not later than 3 weeks after receiving the request, decide if
the request complies with the provisions of Paragraph 1 and
whether or not it is frivolous, abusive or clearly beyond the
scope of the Treaty. Neither the requesting nor receiving
State Party shall participate in such decisions.

3. In case the Executive Committee decides that the request does not
comply with the provisions of Paragraph 1, or that it is frivolous, abusive
or clearly beyond the scope of the Treaty, It shall take no further action
on the request and inform the requesting State and the receiving 8tate
accordingly.

4. In the event that the Executive Committee decides that the
request complies with the provisions of Paragraph 1, and that it is not
frivolous, abusive or clearly beyond the scope of the Treaty, it shall
Immediately forward the request for a fact-finding mission to the
receiving State, indicating, inter alia, the proposed date for sending the
mission. The proposed date shall not be later than 3 weeks from the time
the receiving State receives the request for a fact-finding mission. The
Executive Committee shall also Immediately set up a fact-finding mission
consisting of 3 inspectors from the IAEA who are neither nationals of the
requesting nor receiving State.

6. The receiving State shall comply with the request for a fact-finding
mission referred to in Paragraph 4. It shall cooperate with the Executive
Committee in order to facilitate the effective functioning of the fact-
finding mission, inter alia, by promptly providing unimpeded access of
the fact-finding mission to the location In question. The receiving State
shall accord to the members of the fact-finding mission such privileges
and immunities as are necessary for them to exercise their functions
effectively, Including inviolability of all papers and documents and
immunity from arrest, detention and legal process for acts done and
words spoken for the purpose of the mission.

6. The receiving State shall have the right to take measures to protect
sensitive installations and to prevent disclosures of confidential
information and data not related to this Treaty.

7. The fact-finding mission, in the discharge of its functions, shall:
(a) respect the laws and regulations of the receiving State;
(b) refrain from activities inconsistent with the objectives and

purposes of this Treaty;
submit preliminary or interim reports to the Executive
Committee; and
oomplete its task without undue delay and shall submit its
final report to the Executive Committee within a reasonable
time upon completion of its work. -' ••

8. The Executive Committee shall :
(a) consider the reports submitted by the fact-finding mission

and reach a decision on whether or not there is a breach of
the Treaty;

(b) immediately communicate its decision to the requesting
State and the receiving State, and

(c) present a full report on its decision to the Commission

9. In the event that the receiving State refuses to comply with the
request for a fact-finding mission in accordance with Paragraph 4, the
requesting State through the Executive Committee shall have the right to
request for a meeting of the Commission. The Executive Committee shall
immediately request the Commission to convene a meeting in accordance
with Paragraph 3 (e) of Article 9.

(c)



ANNEX 3

PROTOCOL TO THE TREATY ON SOUTHEAST ASIA.
NUCLEAR WEAPON-FREE ZONE

The States Parties to this Protocol,

DESIRING to contribute to efforts towards achieving
general and complete disarmament of nuclear weapons, and
thereby ensuring international peace and security, including in
Southeast Asia;

NOTING the Treaty on the Southeast Asia Nuclear Weapon-
Free Zone;

AGREED as follows :

v.
Article 1

Each State Party undertakes to respect the Treaty on the
Southeast Asia Nuclear Weapon-Free Zone, hereinafter referred
to as the "Treaty", and not to contribute to any act which
constitutes a violation of the Treaty or its Protocol by States
Parties to them.

Article 2

Each State Party undertakes not to use or threaten to use
nuclear weapons against any State Party to the Treaty. It further
undertakes not to use or threaten to use nuclear weapons within
the Southeast Asia Nuclear Weapon-Free Zone.

Article 3

This Protocol shall be open for signature by the People's
Republic of China, France, the Russian Federation, the United
Kingdom of Great Britain and Northern Ireland and the United
States of America.

Artiole 4

Each State Party undertakes, by written notification to the
Depositary State, to indicate its acceptance or otherwise of any
alteration to its obligation under the Protocol that may be brought
about by the entry into force of an amendment to the Treaty
pursuant to Article 19 thereof.

Artlole 6

This Protocol is of a permanent nature and shall remain in
force indefinitely, provided that each State Party shall, in
exercising its national sovereignty, have the right to withdraw
from this Protocol if it decides that extraordinary events, related
to the subject-matter of this Protocol, have jeopardized its
supreme national interests. It shall give notice of I such
withdrawal to the Depositary State twelve months in advance..
Such notice shall include a statement of the extraordinary events
it regards as having jeopardized its supreme national interests. |

Artiole 6 «

This Protocol shall be subject to ratification.

Article 7

This Protocol shall enter into force for each State Party on
the date of its deposit of its instrument of ratification with the
Depositary State. The Depositary State shall inform the other
States Parties to the Treaty and to this Protocol on the deposit of
instruments of ratification.

IN WITNESS WHEREOF the undersigned, being duly
authorized by their Governments, have signed this Protocol.



DONE at Bangkok this fifteenth day of December, one
thousand nine hundred and ninety-five, in one original in the
English language.
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Pelindaba Text of the African Nuclear-Weapon-Free Zone Treaty

(Note: This electronic version is reproduced from UN General Assembly document A/50/426)

The Parties to this Treaty

Guided'by the declaration on the Denuclearization of Africa, adopted by the Assembly of Heads of
State and Government of the Organization of African Unity (hereinafter referred to as OAU) at its
first ordinary session, held at Cairo from 17 to 21 July 1964 (AHG/Res. 11(1)), in which they
solemnly declared their readiness to undertake, through an international agreement to be concluded
under United Nations auspices, not to manufacture or acquire control of nuclear weapons,

Guided also, by the resolutions of the fifty-fourth and fifty-sixth ordinary sessions of the Council of
Ministers of OAU, held at Abuja from 27 May to 1 June 1991 and at Dakar from 22 to 28 June 1992
respectively, (CM/Res. 1342 LIV) and CM/Res. 195 (LVI)), which affirmed that the evolution of the
international situation was conducive to the implementation of the Cairo Declaration, as well as the
relevant provisions of the 1986 OAU Declaration on Security, Disarmament and Development,

Recalling United Nations General Assemble resolution 3472 B (XXX) of 11 December 1975, in
which it considered nuclear-weapon-free zones one of the most effective means for preventing the
proliferation, both horizontal and vertical, of nuclear weapons,

Convinced of the need to take all steps in achieving the ultimate goal of a world entirely free of
nuclear weapons, as well as of the obligations of all States to contribute to this end,

Convinced also that the African nuclear-weapon-free zone will constitute an important step towards
strengthening the non-proliferation regime, promoting cooperation in the peaceful uses of nuclear
energy, promoting general and complete disarmament and enhancing regional and international
peace and security.

Aware that regional disarmament measures contribute to global disarmament efforts,

Believing that the African nuclear-weapon-free zone will protect African States against possible
nuclear attacks on their territories,

Noting with satisfaction existing NWFZs and recognizing that the establishment of other NWFZs,
especially in the Middle East, would enhance the security of Sates Parties to the African NWFZ,

Reaffirming the importance of the Treaty on the Non-Proliferation of Nuclear Weapons (hereinafter
referred to as the NPT) and the need for the implementation of all its provisions,

Desirous of taking advantage of article IV of the NPT, which recognizes the inalienable right of all
States Parties to develop research on, production and use of nuclear energy for peaceful purposes
without discrimination and to facilitate the fullest possible exchange of equipment, materials and
scientific and technological information for such purposes,

Determined'to promote regional cooperation for the development and practical application of nuclear
energy for peaceful purposes in the interest of sustainable social and economic development of the
Africa continent,

Determined to keep Africa free of environmental pollution by radioactive wastes and other
radioactive matter,

Welcoming the cooperation of all States and governmental and non-governmental organizations for
the attainment of these objectives,

Have decided by this Treaty to establish the African NWFZ and hereby agree as follows:

Article 1
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Definition/Usage of terms

For the purpose of this Treaty and its Protocols:

(a) "African nuclear-weapon-free zone" means the territory of the continent of Africa, islands
States members of OAU and all islands considered by the Organization of African Unity in its
resolutions to be part of Africa;

(b) "Territory" means the land territory, internal waters, territorial seas and archipelagic waters
and the airspace above them as well as the sea bed and subsoil beneath;

(c) "Nuclear explosive device" means any nuclear weapon or other explosive device capable of
releasing nuclear energy, irrespective of the purpose for which it could be used. The term
includes such a weapon or device in unassembled and partly assembled forms, but does not
include the means of transport or delivery of such a weapon or device if separable from and
not an indivisible part of it;

(d) "Stationing" means implantation, emplacement, transport on land or inland waters,
stockpiling, storage, installation and deployment;

(e) "Nuclear installation" means a nuclear-power reactor, a nuclear research reactor, a critical
facility, a conversion plant, a fabrication plant, a reprocessing plant, an isotope separation
plant, a separate storage installation and any other installation or location in or at which fresh
or irradiated nuclear material or significant quantities of radioactive materials are present.

(f) "Nuclear material" means any source material or special fissionable material as defined in
Article XX of the Statute of the International Atomic Energy Agency (IAEA) and as amended
from time to time by the IAEA.

Article 2

Application of the Treaty

1. Except where otherwise specified, this Treaty and its Protocols shall apply to the territory
within the African nuclear-weapon-free zone, as illustrated in the map in annex I.

2. Nothing in this Treaty shall prejudice or in any way affect the rights, or the exercise of the
rights, of any state under international law with regards to freedom of the seas.

Article 3

Renunciation of nuclear explosive devices

Each Party undertakes:

(a) Not to conduct research on, develop, manufacture, stockpile or otherwise acquire, possess
or have control over any nuclear explosive device by any means anywhere;

(b) Not to seek or receive any assistance in the research on, development, manufacture,
stockpiling or acquisition, or possession of any nuclear explosive device;

(c) Not to take nay action to assist or encourage the research on, development, manufacture,
stockpiling or acquisition, or possession of any nuclear explosive device.

Article 4

Prevention of stationing of nuclear explosive devices

1. Each Party undertakes to prohibit, in its territory, the stationing of any nuclear explosive
device.
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2. Without prejudice to the purposes and objectives of the treaty, each party in the exercise of its
sovereign rights remains free to decide for itself whether to allow visits by foreign ships and
aircraft to its ports and airfields, transit of its airspace by foreign aircraft, and navigation by
foreign ships in its territorial sea or archipelagic waters in a manner not covered by the rights
of innocent passage, archipelagic sea lane passage or transit passage of straits.

Article 5

Prohibition of testing of nuclear explosive devices

Each Party undertakes:

(a) Not to test any nuclear explosive device;

(b) To prohibit in its territory the testing of any nuclear explosive device;

(c) Not to assist or encourage the testing of any nuclear explosive device by any State
anywhere.

Article 6

Declaration, dismantling, destruction or conversion of nuclear explosive devices and the facilities

for their manufacture

Each Party undertakes:

(a) To declare any capability for the manufacture of nuclear explosive devices;
(b) To dismantle and destroy any nuclear device that it has manufactured prior to the coming
into force of this Treaty;

(c) To destroy facilities for the manufacture of nuclear explosive devices or, where possible, to
convert them to peaceful uses;

(d) To permit the International Atomic Energy Agency (hereinafter referred to as IAEA) and
the Commission established in article 12 to verify the processes of dismantling and destruction
of the nuclear explosive devices, as well as the destruction or conversion of the facilities for
their production.

Article 7

Prohibition of dumping of radioactive wastes

Each Party undertakes:

(a) To effectively implement or to use as guidelines the measures contained in the Bamako
Convention on the Ban of the Import into Africa and Control of Transboundary Movement
and Management of Hazardous Wastes within Africa in so far as it is relevant to radioactive
waste;

(b) Not to take any action to assist or encourage the dumping of radioactive wastes and other
radioactive matter anywhere within the African nuclear-weapon-free zone.

Article 8

Peaceful nuclear activities

1. Nothing in this Treaty shall be interpreted as to prevent the use of nuclear sciences and
technology for peaceful purposes.
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2. As part of their efforts to strengthen their security, stability and development, the Parties
undertake to promote individually and collectively the use of nuclear science and technology
for economic and social development. To this end they undertake to establish and strengthen
mechanisms for cooperation at the bilateral, subregional and regional levels.

3. Parties are encouraged to make use of the programme of assistance available in IAEA and, in
this connection, to strengthen cooperation under the African Regional Cooperation Agreement
for Research, Training and Development Related to Nuclear Science and Technology
(hereinafter referred to as AFRA).

Article 9

Verification of Peaceful Uses

Each Party undertakes:

(a) To conduct all activities for the peaceful use of nuclear energy under strict non-
proliferation measures to provide assurance of exclusively peaceful uses;

(b) To conclude a comprehensive safeguards agreement with IAEA for the purpose of
verifying compliance with the undertakings in subparagraph (a) of this article;

(c) Not to provide source or special fissionable material, or equipment or material especially
designed or prepared for the processing, use or production of special fissionable material for
peaceful purposes to any non-nuclear-weapon State unless subject to a comprehensive
safeguards agreement concluded with IAEA.

Article 10

Physical protection of nuclear materials and facilities

Each Party undertakes to maintain the highest standards of security and effective physical protection
of nuclear materials, facilities and equipment to prevent theft or unauthorized use and handling. To
that end each Party, inter alia, undertakes to apply measures of physical protection equivalent to
those provided for in the Convention on Physical Protection of Nuclear Material and in
recommendations and guidelines developed by IAEA for that purpose.

Article 11

Prohibition of armed attack on nuclear installations

Each Party undertakes not to take, or assist, or encourage any action aimed at an armed attack by
conventional or other means against nuclear installations in the African nuclear- weapon-free zone.

Article 12

Mechanism for compliance

1. For the purpose of ensuring compliance with their undertakings under this Treaty, the Parties
agree to establish the African Commission on Nuclear Energy (hereinafter referred to as the
Commission) as set out in annex III.

2. The Commission shall be responsible inter alia for:

(a) Collating the reports and the exchange of information as provided for in article 13;

(b) arranging consultations as provided for in annex IV, as well as convening
conferences of Parties on the concurrence of simple majority of State Parties on any
matter arising from the implementation of the Treaty;

(c) Reviewing the application to peaceful nuclear activities of safeguards by IAEA as
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elaborated in annex II;

(d) Bringing into effect the complaints procedure elaborated in annex IV;

(e) Encouraging regional and sub-regional programmes for cooperation in the peaceful
uses of nuclear science and technology;

(f) Promoting international cooperation with extra-zonal States for the peaceful uses of
nuclear science and technology.

3. The Commission shall meet in ordinary session once a year, and may meet in extraordinary
session as may be required by the complaints and settlement of disputes procedure in annex
IV.

Article 13

Report and exchanges of information

1. Each Party shall submit an annual report to the Commission on its nuclear activities as well as
other matters relating to the Treaty, in accordance with the format for reporting to be
developed by the Commission.

2. Each Party shall promptly report to the Commission any significant event affecting the
implementation of the Treaty.

3. The Commission shall request the IAEA to provide it with an annual report on the activities of
AFRA.

Article 14

Conference of Parties

1. A Conference of all Parties to the Treaty shall be convened by the Depositary as soon as
possible after the entry into force of the Treaty to, inter alia, elect members of the
Commission and determine its headquarters. Further conferences of State Parties shall be held
as necessary and at least every two years, and convened in accordance with paragraph 2 (b) of
article 12.

2. The Conference of all Parties to the Treaty shall adopt the Commission's budget and a scale of
assessment to be paid by the State Parties.

Article 15

Interpretation of the Treaty

Any dispute arising out of the interpretation of the Treaty shall be settled by negotiation, by recourse
to the Commission or another procedure agreed to by the Parties, which may include recourse to an
arbitral panel or to the International Court of Justice.

Article 16

Reservations

This Treaty shall not be subject to reservations.

Article 17

Duration

This Treaty shall be of unlimited duration and shall remain in force indefinitely.
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Article 18

Signature, ratification and entry into force

1. This Treaty shall be open for signature by any State in the African nuclear-weapon-free zone.
It shall be subject to ratification.

2. It shall enter into force on the date of deposit of the twenty-eighth instrument of ratification.

3. For a signatory that ratifies this Treaty after the date of the deposit of the twenty-eighth
instrument of ratification, it shall enter into force for that signatory on the date of deposit of its
instrument of ratification.

Article 19

Amendments

1. Any amendments to the Treaty proposed by a Party shall be submitted to the Commission,
which shall circulate it to all Parties.

2. Decision on the adoption of such an amendment shall be taken by a two-thirds majority of the
Parties either through written communication to the Commission or through a conference of
Parties convened upon the concurrence of a simple majority.

3. An amendment so adopted shall enter into force for all parties after receipt by the Depositary
of the instrument of ratification by the majority of Parties.

Article 20

Withdrawal

1. Each Party shall, in exercising its national sovereignty, have the right to withdraw from this
Treaty if it decides that extraordinary events, related to the subject matter of this Treaty, have
jeopardized its supreme interests.

2. Withdrawal shall be effected by a Party giving notice, which includes a statement of the
extraordinary events it regards as having jeopardized its supreme interest, twelve months in
advance to the Depositary. The Depositary shall circulate such notice to all other parties.

Article 21

Depositary functions

1. This Treaty, of which the Arabic, English, French and Portuguese texts are equally authentic,
shall be deposited with the Secretary-General of OAU, who is hereby designated as
Depositary of the Treaty.

2. The Depositary shall:

(a) Receive instruments of ratification;

(b) Register this Treaty and its Protocols pursuant to Article 102 of the Charter of the
United Nations;

(c) Transmit certified copies of the Treaty and its Protocols to all States in the African
nuclear-weapon-free zone and to all States eligible to become party to the Protocols to
the Treaty, and shall notify them of signatures and ratification of the Treaty and its
Protocols.

Article 22

6 of 12 1998-05-15 3:23 P:



'elindaba Treaty - Text ^~d> j_ ^ http://www.iaea.or.at/worldatom/glance/legal/pelindab.html

Status of the annexes

The annexes form an integral part of the Treaty. Any reference to this Treaty includes the annexes.

In witness whereof the undersigned, being duly authorized by their Governments, have signed this
Treaty.

Annex II

Safeguards of the International Atomic Energy Agency

1. The safeguards referred to in subparagraph (b) of the article 9 shall in respect of each Party be
applied by the International Atomic Energy Agency as set forth in an agreement negotiated
and concluded with the Agency on all source or special fissionable material in all nuclear
activities within the territory of the Party, under its jurisdiction or carried out under its control
anywhere.

2. The Agreement referred to in paragraph 1 above shall be, or shall be equivalent in its scope
and effect to, the agreement required in connection with the Treaty on the Non-Proliferation of
Nuclear Weapons (INFCIRC/153 corrected). A party that has already entered into a safeguards
agreement with the IAEA is deemed to have already complied with the requirement. Each
Party shall take all appropriate steps to ensure that the Agreement referred to in paragraph 1 is
in force for it not later than eighteen months after the date of entry into force for that Party of
this Treaty.

3. For the purpose of this Treaty, the safeguards referred to in paragraph 1 above shall have as
their purpose the verification of the non-diversion of nuclear material from peaceful nuclear
activities to nuclear explosive devices or for purposes unknown.

4. Each Party shall include in its annual report to the Commission, in conformity with art. 13, for
its information and review, a copy of the overall conclusions of the most recent report by the
International Atomic Energy Agency on its inspection activities in the territory of the Party
concerned, and advise the Commission promptly of any change in those conclusions. The
information furnished by a Party shall not be, totally or partially, disclosed or transmitted to
third parties, by the addressees of the reports, except when that Party gives its express consent.

Annex III

African Commission on Nuclear Energy

1. The Commission established in article 12 shall be composed of twelve Members elected by
Parties to the Treaty for a three-year period, bearing in mind the need for equitable
geographical distribution as well as to include Members with advanced nuclear programmes.
Each Member shall have one representative nominated with particular regard for his/her
expertise in the subject of the Treaty.

2. The Commission shall have a Bureau consisting of the Chairman, the Vice-Chairman and the
Executive Secretary. It shall elect its Chairman and Vice-Chairman. The Secretary- General of
the Organization of African Unity, at the request of Parties to the Treaty and in consultation
with the Chairman, shall designate the Executive Secretary of the Commission. For the first
meeting a quorum shall be constituted by representatives of two thirds of the Members of the
Commission. For that meeting decisions of the Commission shall be taken as far as possible
by consensus or otherwise by a two-thirds majority of the Members of the Commission. The
Commission shall adopt its rules of procedure at that meeting.

3. The Commission shall develop a format for reporting by States as required under articles 12
and 13.
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4. (a) The budget of the Commission, including the costs of inspections pursuant to annex IV to
this Treaty, shall be borne by the Parties to the Treaty in accordance with a scale of assessment
to be determined by the Parties;

(b) The Commission may also accept additional funds from other sources provided such
donations are consistent with the purposes and objectives of the Treaty.

Annex IV

Complaints procedure and settlement of disputes

1. A Party which considers that there are grounds for a complaint that another Party or a Party to
Protocol II is in breach of its obligations under this Treaty shall bring the subject matter of the
complaint to the attention of the Party complained of and shall allow the latter thirty days to
provide it with an explanation and to resolve the matter. This may include technical visits
agreed upon between the Parties.

2. If the matter is not so resolved, the complaint Party may bring this complaint to the
Commission.

3. The Commission, taking account of efforts made under paragraph 1 above, shall afford the
Party complained of forty-five days to provide it with an explanation of the matter.

4. If, after considering any explanation given to it by the representatives of the Party complained
of the Commission considers that there is sufficient substance in the complaint to warrant an
inspection in the territory of that Party or territory of a party to Protocol III, the Commission
may request the International Atomic Energy Agency to conduct such inspection as soon as
possible. The Commission may also designate its representatives to accompany the Agency's
inspectorate team.

(a) The request shall indicate the tasks and objectives of such inspection, as well as any
confidentiality requirements;

(b) If the Party complained of so requests, the inspection team shall be accompanied by
representatives of that party provided that the inspectors shall not be thereby delayed or
otherwise impeded in the exercise of their functions;

(c) Each Party shall give the inspection team full and free access to all information and
places within each territory that may be deemed relevant by the inspectors to the
implementation of the inspection;

(d) The Party complained of shall take all appropriate steps to facilitate the work of the
inspection team, and shall accord them the same privileges and immunities as those set
forth in the relevant provisions of the Agreement on the Privileges and Immunities of
the International Atomic Energy Agency.

(e) The International Atomic Energy Agency shall report its findings in writing as
quickly as possible to the Commission, outlining its activities, setting out relevant facts
and information as ascertained by it, with supporting evidence and documentation as
appropriate, and stating its conclusions. The Commission shall report fully to all States
Parties to the Treaty giving its decision as to whether the Party complained of is in
breach of its obligations under this Treaty;

(f) If the Commission considers that the Party complained of is in breach of its
obligations under this Treaty, or that the above provisions have not been complied with,
States Parties to the Treaty shall meet in extraordinary session to discuss the matter;

(g) The States Parties convened in extraordinary session may as necessary, make
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recommendations to the Party held to be in breach of its obligations and to the
Organization of African Unity. The Organization of African Unity may, if necessary,
refer the matter to the United Nations Security Council;

(h) The costs involved in the procedure outlined above shall be borne by the
Commission. In the case of abuse, the Commission shall decide whether the requesting
State Party should bear any of the financial implications.

5. The Commission may also establish its own inspection mechanism.

Protocol I

The Parties to this Protocol

Convinced of the need to take all steps in achieving the ultimate goal of a world entirely free of
nuclear weapons as well as the obligations of all States to contribute to this end,

Convinced also that the African Nuclear-Weapon-Free Zone Treaty, negotiated and signed in
accordance with the Declaration on the Denuclearization of Africa (AHG/Res. 11(1) of 1964,
resolutions CM/Res. 1342(LIV) of 1991 and CM/Res. 1395(LVI) Rev. 1 of 1992 of the Council of
Ministers of the Organization of African Unity and United Nations General Assembly Resolution
48/86 of 16 December 1993, constitutes an important measure towards ensuring the
non-proliferation of nuclear weapons, promoting cooperation in the peaceful uses of nuclear energy,
promoting general and complete disarmament, and enhancing regional and international peace and
security,

Desirous of contributing in all appropriate manners to the effectiveness of the Treaty,

Have agreed as follows:

Article 1

Each Protocol Party undertakes not to use or threaten to use a nuclear explosive device against:

(a) Any Party to the Treaty; or

(b) Any territory within the African nuclear-weapon-free zone for which a State that has
become a Party to Protocol III is internationally responsible as defined in annex I.

Article 2

Each Protocol Party undertakes not to contribute to any act that constitutes a violation of the Treaty
or of this Protocol.

Article 3

Each Protocol Party undertakes, by written notification to the Depositary, to indicate its acceptance
or otherwise of any alteration to its obligation under this Protocol that may be brought about by the
entry into force of an amendment to the Treaty pursuant to article 19 of the Treaty.

Article 4

This Protocol shall be open for signature by China, France, the Russian Federation, the United
Kingdom of Great Britain and Northern Ireland and the United States of America.

Article 5

This Protocol shall be subject to ratification.
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Article 6

This Protocol is of a permanent nature and shall remain in force indefinitely, provided that each
Party shall, in exercising its national sovereignty, have the right to withdraw from this Protocol if it
decides that extraordinary events related to the subject-matter of this Protocol, have jeopardized its
supreme interests. It shall give notice of such withdrawal to the Depositary twelve months in
advance. Such notice shall include a statement of the extraordinary events it regards as having
jeopardized its supreme interests.

Article 7

This Protocol shall enter into force for each State on the date of its deposit with the Depositary of its
instrument of ratification or the date of entry into force of the Treaty, whichever is later.

In witness whereofthe undersigned, being duly authorized by their Governments, have signed this
Protocol.

Protocol II

The Parties to this Protocol

Convinced of the need to take all steps in achieving the ultimate goal of a world entirely free of
nuclear weapons as well as the obligations of all States to contribute to this end,

Convinced also that the African Nuclear-Weapon-Free Zone Treaty, negotiated and signed in
accordance with the Declaration on the Denuclearization of Africa (AHG/Res. 11(1) of 1964,
resolutions CM/Res. 1342(LIV) of 1991 and CM/Res. 1395(LVI)/Rev. 1 of 1992 of the Council of
Ministers of the Organization of African Unity and United Nations General Assembly resolution
48/86 of 16 December 1993, constitutes an important measure towards ensuring the
non-proliferation of nuclear weapons, promoting cooperation in the peaceful uses of nuclear energy,
promoting general and complete disarmament, and enhancing regional and international peace and
security,

Desirous of contributing in all appropriate manners to the effectiveness of the Treaty,

Bearing in mind the objective of concluding a treaty banning all nuclear test,

Have agreed as follows

Article 1

Each Protocol Party undertakes not to test or assist or encourage the testing of any nuclear explosive
device anywhere within the African nuclear-weapon-free zone.

Article 2

Each Protocol Party undertakes not to contribute to any act that constitutes a violation of the Treaty
or of this Protocol.

Article 3

Each Protocol Party undertakes, by written notification to the Depositary, to indicate its acceptance
or otherwise of any alteration to its obligation under this Protocol that may be brought about by the
entry into force of an amendment to the Treaty pursuant to article 20 of the Treaty.

Article 4

This Protocol shall be open for signature by China, France, the Russian Federation, the United
Kingdom of Great Britain and Northern Ireland and the United States of America.
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Article 5

This Protocol shall be subject to ratification.

Article 6

This Protocol is of a permanent nature and shall remain in force indefinitely, provided that each
Party shall, in exercising its national sovereignty, have the right to withdraw from this Protocol if it
decides that extraordinary events, related to the subject-matter of this Protocol have jeopardized its
supreme interests. It shall give notice of such withdrawal to the Depositary twelve months in
advance. Such notice shall include a statement of the extraordinary events it regards as having
jeopardized its supreme interests.

Article 7

This Protocol shall enter into force for each State on the date of its deposit with the Depositary of its
instrument of ratification or the date of entry into force of the Treaty, whichever is later.

In witness whereofthe undersigned, being duly authorized by their Governments, have signed this
Protocol.

Protocol III

The Parties to this Protocol

Convinced of the need to take all steps in achieving the ultimate goal of a world entirely free of
nuclear weapons as well as the obligations of all States to contribute to this end,

Convinced also that the African Nuclear-Weapon-Free Zone Treaty, negotiated and signed in
accordance with the Declaration on the Denuclearization of Africa (AHG/Res. 11(1)) of 1964,
resolutions CM/Res. 1342(LIV) of 1991 and CM/Res. 1395(LVI)/Rev.l of 1992 of the Council of
Ministers of the Organization of African Unity and United Nations General Assembly resolution
48/86 of 16 December 1993, constitutes an important measure towards ensuring the
non-proliferation of nuclear weapons, promoting cooperation in the peaceful uses of nuclear energy,
promoting general and complete disarmament, and enhancing regional and international peace and
security,

Desirous of contributing in all appropriate manners to the effectiveness of the Treaty,

Have agreed as follows:

Article 1

Each Protocol Party undertakes to apply, in respect of the territories for which it is de jure or de facto
internationally responsible situated within the African nuclear-weapon-free zone, the provisions
contained in articles 3, 4, 5, 6, 7, 8, 9 and 10 of the Treaty and to ensure the application of safeguards
specified in annex II of the Treaty.

Article 2

Each Protocol Party undertakes not contribute to any act that constitutes a violation of the Treaty or
of this Protocol.

Article 3

Each Protocol Party undertakes, by written notification to the Depositary, to indicate its acceptance
or otherwise of any alterations to its obligation under this Protocol that may be brought about by the
entry into force of an amendment to the Treaty pursuant to article 20 of the Treaty.
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Article 4

This Protocol shall be open for signature by France and Spain.

Article 5

This Protocol shall be subject to ratification.

Article 6

This Protocol is of a permanent nature and shall remain in force indefinitely provided that each Party
shall, in exercising its national sovereignty have the right to withdraw from this Protocol if it decides
that extraordinary events, related to the subject-matter of this Protocol, have jeopardized its supreme
interests. It shall give notice of such withdrawal to the Depositary twelve months in advance. Such
notice shall include a statement of the extraordinary events it regards as having jeopardized its
supreme interests.

Article 7

This Protocol shall enter into force for each State on the date of its deposit with the Depositary of its
instrument of ratification or the date of entry into force of the treaty, whichever is later.

In witness whereof the undersigned, being duly authorized by their Governments have signed this
Protocol.
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NUCLEAR-WEAPON-FREE ZONES

South Pacific Nuclear Free Zone Treaty [Treaty of Rarotonga]

[Opened for signature 6 August 1985, entered into force 11 December 1986]

F-9

Preamble

The Parties to this Treaty
United in their commitment to a world at peace,
Gravely concerned that the continuing nuclear arms race

presents the risk of nuclear war which would have
devastating consequences for all people,

Convinced that all countries have an obligation to make
every effort to achieve the goal of eliminating nuclear
weapons, the terror which they hold for humankind and the
threat which they pose to life on earth,

Believing that regional arms control measures can
contribute to global efforts to reverse the nuclear arms race
and promote the national security of each country in the
region and the common security of all,

Determined to ensure, so far as lies within their power,
that the bounty and beauty of the land and seain their region
shall remain the heritage of their peoples and their
descendants in perpetuity to be enjoyed by all in peace,

Reaffirming the importance of the Treaty on the
Non-Proliferation of Nuclear Weapons (NPT) in
preventing the proliferation of nuclear weapons and in
contributing to world security,

Noting, in particular, that Article VII of the NPT
recognises the right of any group of States to conclude
regional treaties in order to assure the total absence of
nuclear weapons in their respective territories,

Noting that the prohibitions of emplantation and
emplacement of nuclear weapons on the sea-bed and the
ocean floor and in the subsoil thereof contained in the
Treaty on the Prohibition of the Emplacement of Nuclear
Weapons and Other Weapons of Mass Destruction on the
Sea-Bed and the Ocean Floor and in the Subsoil Thereof
apply in the South Pacific,

Noting also that the prohibition of testing of nuclear
weapons in the atmosphere or under water, including
territorial waters or high seas, contained in the Treaty
Banning Nuclear Weapon Tests in the Atmosphere, in
Outer Space and under Water applies in the South Pacific,

Determined to keep the region free of environmental
pollution by radioactive wastes and other radioactive
matter,

Guided by the decision of the Fifteenth South Pacific
Forum at Tuvalu that a nuclear free zone should be
established in the region at the earliest possible opportunity
in accordance with the principles set out in the communique
of that meeting,

Have agreed as follows:

Article 1

Usage of terms

For the purposes of this Treaty and its Protocols:
(a) 'South Pacific Nuclear Free Zone' means the areas

described in Annex 1 as illustrated by the map attached
to that Annex;

(b) 'territory' means internal waters, territorial sea and
archipelagic waters, the sea-bed and subsoil beneath,
the land territory and the airspace above them;
(c) 'nuclear explosive device' means any nuclear

weapon or other explosive device capable of
releasing nuclear energy, irrespective of the
purpose for which it could be used. The term

includes such a weapon or device in unassembled
and partly assembled forms, but, does not include
the means of transport or delivery of such a
weapon or device if separable from and not an
indivisible part of it;

(d) 'stationing' means emplantation, emplacement,
transportation on land or inland waters,
stockpiling, storage, installation and deployment'

Article 2

Application of the Treaty

1. Except where otherwise specified, this Treaty and its
Protocols shall apply to territory within the South
Pacific Nuclear Free Zone.

2. Nothing in this Treaty shall prejudice or in any way
affect the rights, or the exercise of the right, of any
State under international law with regard to freedom
of the seas.

Article 3

Renunciation of nuclear explosive devices

Each Party undertakes:
(a) not to manufacture or otherwise acquire, possess or

have control over any nuclear explosive device by any
means anywhere inside or outside the South Pacific
Nuclear Free Zone;

(b) not to seek or receive any assistance in the manufacture
or acquisition of any nuclear explosive device;

(c) not to take any action to assist or encourage the
manufacture or acquisition of any nuclear explosive
device by any State.

Article 4

Peaceful nuclear activities

Each Party undertakes:
(a) not to provide source or special fissionable material, or

equipment or material especially designed or prepared
for the processing, use or production of special
fissionable material for peaceful purposes to:
(i) any non-nuclear-weapon State unless subject to

the safeguards required by Article III. 1 of the
NPT, or

(ii) any nuclear-weapon State unless subject to
applicable safeguards agreement with the
International Atomic Energy Agency (IAEA).

Any such provision shall be in accordance with strict
non-proliferation measures to provide assurance of
exclusively peaceful non-explosive use;

(b) to support the continued effectiveness of the
international non-proliferation system based on the
NPT and the IAEA safeguards system.

Article 5

Prevention of stationing of nuclear explosive devices

1. Each Party undertakes to prevent in its territory the
stationing of any nuclear explosive device.

2. Each Party in the exercise of it sovereign right remains
free to decide for itself whether to allow visit by foreign
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ships and aircraft to its ports and airfields, transit of its
airspace by foreign aircraft, and navigation by foreign
ships in its territorial sea or archipelagic waters in a
manner not covered by the rights of innocent passage,
archipelagic sea lane passage or transit passage of
straits.

Article 6

Prevention of testing of nuclear explosive devices

Each Party undertakes:
(a) to prevent in its territory the testing of any nuclear

explosive device;
(b) not to take any action to assist or encourage the testing

of any nuclear explosive device by any State.

Article 7

Prevention of dumping

1. Each Party undertakes:
(a) not to dump radioactive wastes and other

radioactive matter at sea anywhere within the
South Pacific Nuclear Free Zone;

(b) to prevent the dumping of radioactive wastes and
other radioactive matter by anyone in its territorial
sea;

(c) not to take any action to assist or encourage the
dumping by anyone of radioactive wastes and
other radioactive matter at sea anywhere within
the South Pacific Nuclear Free Zone;

(d) to support the conclusion as soon as possible of
the proposed Convention relating to the protection
of the natural resources and environment of the
South Pacific region and its Protocol for the
prevention of pollution of the South Pacific region
by dumping, with the aim of precluding dumping
at sea of radioactive wastes and other radioactive
matter by anyone anywhere in the region.

2. Paragraphs 1 (a) and 1 (b) of this Article shall notapply
to areas of the South Pacific Nuclear Free Zone in
respect of which such a Convention and Protocol have
entered into force.

Article 8

Control system

1. The Parties hereby establish a control system for the
purpose of verifying compliance with their obligations
under this Treaty.

2. The control system shall comprise:
(a) reports and exchange of information as provided

for in Article 9;
(b) consultations as provided for in Article 10 and

Annex 4 (1);
(c) the application to peaceful nuclear activities of

safeguards by the IAEA as provided for in Annex
2;

(d) a complaints procedure as provided for in Annex
4.

Article 9

Reports and exchanges of information

1. Each Party shall report to the Director of the South
Pacific Bureau for Economic Co-operation (the
Director) as soon as possible any significant event
within its jurisdiction affecting the implementation of

this Treaty. The Director shall circulate such reports
promptly to all Parties.

2. The Parties shall endeavour to keep each other
informed on matters arising under or in relation to this
Treaty. They may exchange information by
communicating it to the Director, who shall circulate
it to all Parties.

3. The Director shall report annually to the South Pacific
Forum on the status of this Treaty and matters arising
under or in relation to it, incorporating reports and
communications made under paragraphs 1 and2ofthis
Article and matters arising under Articles 8 (2) (d) and
10 and Annex 2(4).

Article 10

Consultations and review

Without prejudice to the conduct of consultations among
Parties by other means, the Director, at the request of any
Party, shall convene a meeting of the Consultative
Committee established by Annex 3 for consultation and
co-operation on any matter arising in relation to this Treaty
or for reviewing its operation.

Article 11

Amendment

The Consultative Committee shall consider proposals for
amendment of the provisions of this Treaty proposed by any
Party and circulated by the Director to all Parties not less
than three months prior to the convening of the Consultative
Committee for this purpose. Any proposal agreed upon by
consensus by the Consultative Committee shall be
communicated to the Director, who shall circulate it for
acceptance to all Parties. An amendment shall enter into
force thirty days after receipt by the depository of
acceptances from all Parties.

Article 12

Signature and ratification

1. This Treaty shall be open for signature by any Member
of the South Pacific Forum.

2. This Treaty shall be subject to ratification. Instruments
of ratification shall be deposited with the Director who
is hereby designated depository of this Treaty and its
Protocols.

3. If a member of the South Pacific Forum whose territory
is outside the South Pacific Nuclear Free Zone
becomes a Party to this Treaty, Annex 1 shall be
deemed to be amended so far as is required to enclose
at least the territory of that Party within the boundaries
of the South Pacific Nuclear Free Zone. The
delineation of any area added pursuant to this
paragraph shall be approved by the South Pacific
Forum.

Article 13

Withdrawal

1. This Treaty is of a permanent nature and shall remain
in force indefinitely, provided that in the event of a
violation by any Party of a provision of this Treaty
essential to the achievement of the objectives of the
Treaty or of the spirit of the Treaty, every other Party
shall have the right to withdraw from the Treaty.
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2. Withdrawal shall be effected by giving notice twelve
months in advance to the Director who shall circulate
such notice to all other Parties.

Article 14

Reservations

This Treaty shall not be subject to reservations.

Article 15

Entry into force

1. This Treaty shall enter into force on the date of deposit
of the eighth instrument of ratification.

2. For a signatory which ratifies this Treaty after the date
of deposit of the eighth instrument of ratification, the
Treaty shall enter into force on the date of deposit of
its instrument of ratification.

Article 16

Depository functions

The depository shall register this Treaty and its Protocols
pursuant to Article 102 of the Charter of the United Nations
and shall transmit certified copies of the Treaty and its
Protocols to all Members of the South Pacific Forum and
all States eligible to become Party to the Protocols to the
Treaty and shall notify them of signatures and ratifications
of the Treaty and it Protocols.

IN WITNESS WHEREOF the undersigned, being duly
authorized by their Government, have signed this Treaty.

DONE at Rarotonga, this sixth day of August, One
thousand nine hundred and eighty-five, in a single original
in the English language.

ANNEX 1
South Pacific Nuclear Free Zone

A. The area bounded by a line—
(1) commencing at the point of intersection of the

Equator by the maritime boundary between
Indonesia and Papua New Guinea;

(2) running thence northerly along that maritime
boundary to its intersection by the outer limit of
the exclusive economic zone of Papua New
Guinea;

(3) thence generally north-easterly and south-easterly
along that outer limit to its intersection by the
Equator;

(4) thence east along the Equator to it intersection by
the meridian of Longitude 163 degrees East;

(5) thence north along that meridian to its intersection
by the parallel of Latitude 3 degrees North;

(6) thence east along that parallel to its intersection by
the meridian of Longitude 171 degrees East;

(7) thence north along that meridian to its intersection
by the parallel of Latitude 4 degrees North;

(8) thence east along that parallel to its intersection by
the meridian of Longitude 180 degrees East;

(9) thence south along that meridian to its intersection
by the Equator,

(10) thence east along the Equator to its intersection by
the meridian of Longitude 165 degrees West;

(11) thence north along that meridian to its intersection
by the parallel of Latitude 5 degrees 30 minutes
North;

(12) thence east along that parallel to its intersection by
the meridian of Longitude 154 degrees West;

(13) thence south along that meridian to its intersection
by the Equator;

(14)thence east along the Equator to its intersection by
the meridian of Longitude 115 degrees West;

(15) thence south along that meridian to its intersection
by the parallel of Latitude 60 degrees South;

(16) thence west along that parallel to its intersection
by the meridian of Longitude 115 degrees East;

(17) thence north along that meridian to its
southernmost intersection by the outer limit of the
territorial sea of Australia;

(18) thence generally northerly and easterly along the
outer limit of the territorial sea of Australia to its
intersection by the meridian of Longitude 136
degrees 45 minutes East;

(19) thence north-easterly along the geodesic to the
point of Latitude 10 degrees 50 minutes South,
Longitude 139 degrees 12 minutes East;

(20) thence north-easterly along the maritime
boundary between Indonesia and Papua New
Guinea to where it joins the land border between
those two countries;

(21) thence generally northerly along that land border
to where it joints the maritime boundary between
Indonesia and Papua New Guinea, on the
northern coastline of Papua New Guinea; and

(22) thence generally northerly along that boundary to
the point of commencement.

B. The areas within the outer limits of the territorial seas
of all Australian islands lying westward of the area
described in paragraph A and north of Latitude 60
degrees South, provided that any such areas shall cease
to be part of the South Pacific Nuclear Free Zone upon
receipt by the depository of written notice from the
Government of Australia stating that the areas have
become subject to another treaty having an object and
purpose substantially the same as that of this Treaty.

ANNEX 2
IAEA Safeguards

1. The safeguards referred to in Article 8 shall in respect
of each Party be applied by the IAEA as set forth in an
agreement negotiated and concluded with the IAEA on
all source or special fissionable material in all peaceful
nuclear activities within the territory of the Party,
under its jurisdiction or carried out under its control
anywhere.

2. The agreement referred to in paragraph 1 shall be, or
shall be equivalent in its scope and effect to, an
agreement required in connection with the NPT on the
basis of the material reproduced in document
INFC1RC/153 (Corrected) of the IAEA. Each Party
shall take all appropriate steps to ensure that such an
agreement is in force for it not later than eighteen
months after the date of entry into force for that Party
of this Treaty.

3. For the purposes of this Treaty, the safeguards referred
to in paragraph 1 shall have as their purpose the
verification of the non-diversion of nuclear material
from peaceful nuclear activities to nuclear explosive
devices.

4. Each Party agrees upon the request of any other Party
to transmit to that Party and to the Director for the
information of all Parties a copy of the overall
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conclusions of the most recent report by the IAEA on
its inspection activities in the territory of the Party
concerned, and to advise the Director promptly of any
subsequent findings of the Board of Governors of the
IAEA in relation to those conclusions for the
information of all Parties.

ANNEX 3
Consultative Committee

1. There is hereby established a Consultative Committee
which shall be convened by the Director from time to
time pursuant to Articles 10 and 11 and Annex 4 (2).
The Consultative Committee shall be constituted of
representatives of the Parties, each Party being entitled
to appoint one representative who may be
accompanied by advisers. Unless otherwise agreed, the
Consultative Committee shall be chaired at any given
meeting by the representative of the Party which last
hosted the meeting of Heads of Government of
Members of the South Pacific Forum. A quorum shall
be constituted by representatives of half the Parties.
Subject to the provisions of Article 11, decisions of the
Consultative Committee shall be taken by consensus
or, failing consensus, by a two-thirds majority of those
present and voting. The Consultative Committee shall
adopt such other rules of procedure as it sees fit.

2. The costs of the Consultative Committee, including the
cost of special inspections pursuant to Annex 4, shall
be borne by the South Pacific Bureau for Economic
Co-operation. It may seek special funding should this
be required.

ANNEX 4
Complaints Procedure

1. A Party which considers that there are grounds for a
complaint that another Party is in breach of its
obligations under this Treaty shall, before bringing
such a complaint to the Director, bring the
subject-matter of the Complaint to the attention of the
Party complained of and shall allow the latter
reasonable opportunity to provide it with an
explanation and to resolve the matter.

2. If the matter is not so resolved, the complainant Party
may bring the complaint to the Director with a request
that the Consultative Committee be convened to
consider it. Complaints shall be supported by an
account of evidence of breach of obligations known to
the complainant Party. Upon receipt of a complaint the
Director shall convene the Consultative Committee as
quickly as possible to consider it.

3. The Consultative Committee, taking account of effort
made under paragraph 1, shall afford the Party
complained of a reasonable opportunity to provide it
with an explanation of the matter.

4. If, after considering any explanation given to it by the
representatives of the Party "complained of, the
Consultative Committee decides that there is sufficient
substance in the complaint to warrant a special
inspection in the territory of that Party or elsewhere,
the Consultative Committee shall direct that such
special inspection be made as quickly as possible by a
special inspection team of three suitably qualified
special inspectors appointed by the Consultative
Committee in consultation with the complained of and
complainant Parties, provided that no national of either
Party shall serve on the special inspection team. If so

requested by the Party complained of, the special
inspection team shall be accompanied by
representatives of that Party. Neither the right of
consultation on the appointment of special inspectors,
nor the right to accompany special inspectors, shall
delay the work of the special inspection team.

5. In making a special inspection, special inspectors shall
be subject to the direction only of the Consultative
Committee and shall comply with such directives
concerning tasks, objectives, confidentiality and
procedures as may be decided upon by it. Directives
shall take account of the legitimate interests of the
Party complained of in complying with its other
international obligations and commitments and shall
not duplicate safeguards procedures to be undertaken
by the IAEA pursuant to agreements referred to in
Annex 2(1). The special inspectors shall discharge
their duties with due respect for the laws of the Party
complained of.

6. Each Party shall give to special inspectors full and free
access to all information and places within its territory
which may be relevant to enable the special inspectors
to implement the directives given to them by the
Consultative Committee.

7. The Party complained of shall take all appropriate
steps to facilitate the special inspection, and shall grant
to special inspectors privileges and immunities
necessary for the performance of their functions,
including inviolability for all papers and documents
and immunity from arrest, detention and legal process
for acts done and words spoken and written, for the
purpose of the special inspection.

8. The special inspectors shall report in writing as quickly
as possible to the Consultative Committee, outlining
their activities, setting out relevant facts and
information as ascertained by them, with supporting

. evidence and documentation as appropriate, and
stating their conclusions. The Consultative Committee
shall report fully to all Members of the South Pacific
Forum, giving its decision as to whether the Party
complained of is in breach of its obligations under this
Treaty.

9. If the Consultative Committee has decided that the
Party complained of is in breach of its obligations
under this Treaty, or that the above provi sions have not
been complied with, or at any time at the request of
either the complainant or complained of Party, the
Parties shall meet promptly at a meeting of the South
Pacific Forum.

PROTOCOL 1

The Parties to this Protocol
Noting the South Pacific Nuclear Free Zone Treaty (the
Treaty)
Have agreed as follows:

Article 1

Each Party undertakes to apply, in respect of the territories
for which it is internationally responsible situated within
the South Pacific Nuclear Free Zone, the prohibitions
contained in Articles 3, 5 and 6, in so far as they relate to
the manufacture, stationing and testing of any nuclear
explosive device within those territories, and the safeguards
specified in Article 8(2)(c) and Annex 2 of the Treaty.
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Article 2

Each Party may, by written notification to the depository,
indicate its acceptance from the date of such notification of
any alteration to its obligations under this Protocol brought
about by the entry into force of an amendment to the Treaty
pursuant to Article 11 of the Treaty.

Article 3

This Protocol shall be open for signature by the French
Republic, the United Kingdom of Great Britain and
Northern Ireland and the United States of America.

Article 4

This Protocol shall be subject to ratification.

Article 5

This Protocol is of a permanent nature and shall remain in
force indefinitely, provided that each Party shall, in
exercising its national sovereignty, have aright to withdraw
from this Protocol if it decides that extraordinary events,
related to the subject matter of this Protocol, have
jeopardized its supreme interests. It shall give notice of
such withdrawal to the depositary three months in advance.
Such notice shall include a statement of the extraordinary
events it regards as having jeopardized its supreme
interests.

Article 6

This Protocol shall enter into force for each State on the
date of its deposit with the depository of its instrument of
ratification.

IN WITNESS WHEREOF the undersigned, being duly
authorised by their Governments, have signed this Protocol.

DONE at Suva, this Eighth day of August, One thousand
nine hundred and eighty-six, in a single original in the
English language.

PROTOCOL 2

The Parties to this Protocol
Noting the South Pacific Nuclear Free Zone Treaty (the
Treaty)
Have agreed as follows:

Article 1

Each Party further undertakes not to use or threaten to
use any nuclear explosive device against:
(a) Parties to the Treaty; or
(b) any territory within the South Pacific Nuclear Free

Zone for which a State that has become a Party to
Protocol 1 is internationally responsible.

Article 2

Each Party undertakes not to contribute to any act which
constitutes a violation of the Treaty, or to any act of another
Party to a Protocol which constitutes a violation of a
Protocol.

Article 3

Each Party may, by written notification to the depository,
indicate its acceptance from the date of such notification of
any alteration to its obligations under this Protocol brought
about by the entry into force of an amendment to the Treaty
pursuant to Article 11 of the Treaty or by the extension of

the South Pacific Nuclear Free Zone pursuant to Article
12(3) of the Treaty.

Article 4

This Protocol shall be open for signature by the French
Republic, the People's Republic of China, the Union of
Soviet Socialist Republics, the United Kingdom of Great
Britain and Northern Ireland and the United States of
America.

Article 5

This Protocol shall be subject to ratification.

Article 6

This Protocol is of a permanent nature and shall remain in
force indefinitely, provided that each Party shall, in
exercising its national sovereignty, have a right to withdraw
from this Protocol if it decides that extraordinary events,
related to the subject matter of this Protocol, have
jeopardized its supreme interests. It shall give notice of
such withdrawal to the depositary three months in advance.
Such notice shall include a statement of the extraordinary
events it regards as having jeopardized its supreme
interests.

Article 7

This Protocol shall enter into force for each State on the
date of its deposit with the depository of its instrument of
ratification.

IN WITNESS WHEREOF the undersigned, being duly
authorised by their Governments, have signed this Protocol.

DONE at Suva, this Eighth day of August, One thousand
nine hundred and eighty-six, in a single original in the
English language.

PROTOCOL 3

The Parties to this Protocol
Noting the South Pacific Nuclear Free Zone Treaty (the
Treaty)
Have agreed as follows:

Article 1

Each party undertakes not to test any nuclear explosive
device anywhere within the South Pacific Nuclear Free
Zone.

Article 2

Each Party may, by written notification to the depository,
indicate its acceptance from the date of such notification of
any alteration to its obligation under this Protocol brought
about by the entry into force of an amendment to the Treaty
pursuant to Article 11 of the Treaty or by the extension of
the South Pacific Nuclear Free Zone pursuant to Article
12(3) of the Treaty.

Article 3

This Protocol shall be open for signature by the French
Republic, the People's Republic of China, the Union of
Soviet Socialist Republics, the United Kingdom of Great
Britain and Northern Ireland and the United States of
America.

Article 4

This Protocol shall be subject to ratification.
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Article 5

NUCLEAR-WEAPON-FREE ZONES

This Protocol is of a permanent nature and shall remain in
force indefinitely, provided that each Party shall, in
exercising its national sovereignty, have a right to withdraw
from this Protocol if it decides that extraordinary events,
related to the subject matter of this Protocol, have
jeopardized its supreme interests. It shall give notice of
such withdrawal to the depositary three months in advance.
Such notice shall include a statement of the extraordinary
events it regards as having jeopardized its supreme
interests.

Article 6

This Protocol shall enter into force for each State on the
date of its deposit with the depository of its instrument of
ratification.

IN WITNESS WHEREOF the undersigned, being duly
authorised by their Governments, have signed this Protocol.

DONE at Suva, this Eighth day of August, One thousand
nine hundred and eighty-six, in a single original in the
English language.
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