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Introduction

N 1963, US PRESIDENT JOHN F. KENNEDY forecast that by the 1990s, over 20

countries around the world would possess nuclear weapons. It was a frightening

prediction for a world already shocked by a nuclear missile crisis over Cuba and

an escalating Cold War arms race.

Within only a few years of that prediction, however, the international community

had taken decisive steps toward averting the President's nuclear nightmare. In large

numbers, countries began endorsing the Treaty on the Non-Proliferation of Nuclear

Weapons, commonly known as the NPT — and similar regional treaties — aimed at

preventing the spread of nuclear weapons while promising nuclear disarmament

negotiations among the five "declared" Nuclear Weapon States. Today, some 185

countries are parties to the NPT and it has been made permanent.

The International Atomic Energy Agency (IAEA) has, from the outset, been the

instrument of governments to verify that the "peaceful use" commitments made

under the NPT or similar agreements are kept — performing what is known as its

"safeguards" role. The Agency, established in 1957 as an autonomous intergovern-

mental organization in the UN family, was mandated to "accelerate and enlarge the

contribution of atomic energy to peace, health and prosperity throughout the

world" and to ensure "that assistance provided by it or at its request or under its

supervision or control is not used in such a way as to further any military purpose."

Some 40 years later, the IAEA has an annual operating budget of about US$250

million, a staff exceeding 2,200 people (about one quarter of whom deal with

safeguards) and 125 Member States, whose interests are represented through the

two principal policy-making organs — the General Conference, which includes all

Member States, and the 35-member Board of Governors.

Can the international community continue to build the detente among regions and

nations that is the essential basis for preventing the further spread of nuclear

weapons? One central element is a strong and impartial system to verify that

countries are meeting their non-proliferation obligations. This is what the IAEA

safeguards system has provided for nearly three decades: "comprehensive" safe-

guards have been applied in dozens of countries with nuclear facilities around the

world since the early 1970s, and no diversion of any significant quantity of nuclear

material placed under safeguards has been detected.

NTRNAT ONA1 ATOf-* C CNE^GY AGENCY



The discovery of a clandestine nuclear weapons development programme in Iraq

after the Gulf War, however, demonstrated vividly the serious limitation of the

ability of the IAEA safeguards system to detect possible undeclared nuclear activi-

ties. This discovery — together with the end of the Cold War and the emergence of

new countries with new security perceptions — galvanized support for improve-

ment among IAEA Member States and has helped to accelerate a process of

strengthening safeguards effectiveness and improving efficiency.

Today, a newly strengthened safeguards system stands ready to provide the interna-

tional community with early warning about the possible diversion or clandestine

production of nuclear materials that could be used for weapons purposes. It can

help carry the global community into a new century in which the threat of nuclear

weapons' use will — it is hoped — continue to recede.

The positive news does not end there, however. Recent moves by the Russian

Federation and United States to put some of the nuclear material removed from

their weapon stockpiles under IAEA verification demonstrate that nuclear arms

control, non-proliferation and disarmament initiatives are moving in a common

direction. The IAEA, with the strengthened safeguards system it manages, has the

institutional experience, maturity and flexibility to meet this challenge.

The late President Kennedy would be pleased with the steps that the international

community has taken to avert his prediction. This publication attempts to provide

clear, simple answers to some of the most fundamental questions about controlling

the further spread of nuclear weapons and the pivotal role being performed by

the IAEA.

s< . ,, 'C C I ' I S (

ir force with 13 ' States, and

68 of these had nuclear

activities that were inspected

by IAEA
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I What is Being Done to Halt the Further Spread
of Nuclear Weapons?

The strengthened

safeguards

system of the

IAEA plays an

instrumental

verification role

in the global

non-proliferation

regime.

STOPPING THE FURTHER SPREAD OH NUCLEAR WEAPONS is a complex task requiring interna-

tional co-operation and confidence-building at all levels — bilateral, regional and

global. Today, more than half a century after the tremendous destructive power of

nuclear explosives was first demonstrated, a number of international political and

legal mechanisms — including treaties and other agreements, physical security

measures and export control systems — have been firmly instituted to help stop the

spread of nuclear arms. Among these, the strengthened safeguards system of the

IAEA plays an instrumental verification role.

Practically all countries around the world use nuclear techniques for a variety of

peaceful purposes — for electric power generation, industrial applications, food

production and medicine. Currently, some 44 countries have nuclear reactors, and

scores of major facilities containing nuclear materials that are accounted for and

safeguarded under agreements with the IAEA now operate in some 68 developed

and developing countries.

Currently, only five countries are formally declared and acknowledged by the NPT

as Nuclear Weapon States (NWSs) — China, France, the Russian Federation, the

United Kingdom and the United States. A second group of countries have not joined

NPT nor accepted "comprehensive" IAEA safeguards, but have well-developed

nuclear programmes and the technological capability to build nuclear explosive

devices. This group, commonly referred to as "threshold" States, consists of India,

Israel and Pakistan. One country — the Republic of South Africa — had assembled

nuclear weapons, but subsequently renounced and dismantled them. To date, only

one country party to the NPT — Iraq — has been revealed as having had a clandes-

tine weapons programme. After the 1991 Gulf War, the UN Security Council

requested the IAEA to neutralize this programme. Finally, one other country — the

Democratic People's Republic of Korea (DPRK) — has, over several years, pre-

vented the IAEA from determining whether nuclear material was diverted from its

reactor, and has not fully complied with the safeguards obligations it accepted as a

party to the NPT.

There are several factors which can discourage countries from acquiring nuclear

weapons. The most crucial is removing or diminishing the political incentives for a

State to acquire nuclear weapons. This may be accomplished through formal mili-

tary alliances, security guarantees, regional nuclear weapons treaties, undertakings

INTERNATIONAL ATOMIC ENERGY AGENCY 5
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Safeguards are

a set of activities

by which the

Agency seeks to

verify that a

State is not using

nuclear material

or equipment

to develop or

produce nuclear

weapons.

by NWSs not to use nuclear force against those not possessing them and offers

of assistance in the event of the threat or the use of force against a given State.

Another positive factor has been the prospect that a country can obtain improved

access to nuclear technology if it makes a commitment not to acquire nuclear

weapons. This may have a bearing for countries wishing to make use of nuclear

power and to those seeking improved access to the medical, agricultural, industrial

and environmental applications of nuclear technology.

The Treaty on the Non-Proliferation of Nuclear Weapons (NPT) is the global

international agreement formalizing some of these incentives. It entered into force

in March 1970 after being ratified by the three depositaries (the Soviet Union, the

United Kingdom and the United States) and signed by 40 other States. The NPT

was made permanent in 1995 at a meeting of States adhering to it. It currently has

185 State parties and provides — together with several complementary regional

treaties — the foundations of legally binding non-proliferation commitments by

countries around the world.

Like the NPT, the Treaty for the Prohibition of Nuclear Weapons in Latin America

(the Treaty of Tlatelolco, actually concluded before the NPT in 1967) requires its

members to conclude comprehensive safeguards agreements with the IAEA. The

South Pacific Nuclear Free Zone Treaty (Treaty of Rarotonga, 1985) also requires

each participating country to conclude a comprehensive safeguards agreement with

the IAEA that will be equivalent in scope and effect to an NPT-type agreement. This

is likewise the case with the Treaty of Pelindaba (for Africa, 1995) and the Treaty

of Bangkok (for Southeast Asia, 1995).

According to Article VI of the NPT, the five NWSs have agreed to undertake

negotiations in good faith towards nuclear disarmament. They have pledged to

discontinue all tests of nuclear weapons by adhering to the Comprehensive Test Ban

Treaty, opened for signature in 1996. Although not obliged to conclude comprehen-

sive safeguards agreements, the NWSs have agreed that IAEA safeguards may be

applied to all or part of their civil nuclear activities in order to demonstrate that

they will not derive any commercial advantage by not making these facilities subject

to inspection.

A further element of the non-proliferation regime is restraints that many States

apply to exports of materials and equipment which could be of use in the produc-

tion of nuclear weapons. Most nuclear exporting States require that IAEA safe-

guards be applied to the entire nuclear industry in the receiving country.

6 N. TERNATIONAL ATOMIC E\ERGV AGENCY
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Properly securing nuclear materials and facilities (doors, locks, alarms etc.) is also

of paramount importance in the non-proliferation regime. It is the main deterrent

and preventive measure against theft of nuclear material and sabotage of nuclear

facilities. Some protection measures used by the IAEA in safeguards activities, such

as containment and surveillance, may be similar to physical protection measures

used by the IAEA. But physical protection remains primarily a national, rather than

an international, responsibility.

*IAEA takes account of

all "special fissionable

material" m any country

under safeguards. This

includes plutonium-239,

uranium-233, uranium

enriched in the isotopes

235 or 233 and any

material containing one

or more of the foregoing.

II Why Are IAEA Safeguards Important?

THF. INTERNATIONAL COMMUNITY has entrusted the IAEA with carrying out indepen-

dent inspections of all nuclear material and facilities subject to safeguards agree-

ments in order to verify compliance with non-proliferation commitments. IAEA's

Statute authorized it "to establish and administer safeguards designed to ensure

that special fissionable* and other

materials, services, equipment, facilities,

and information made available by the

Agency or at its request or under its

supervision or control are not used in

such a way as to further any military

purpose; and to apply safeguards, at the

request of the parties, to any bilateral or

multilateral arrangement, or at the

request of a State, to any of that State's

activities in the field of atomic energy."
Measuring isotoptc composition and elemental concentration

of uranium in safeguards samples at the IAEA Safeguards

Thus , I A E A Safeguards are a Set of activ- Analytical Laboratory (SAL)

ities by which the Agency seeks to verify

that a State is not using nuclear material or equipment to develop or produce

nuclear weapons. Safeguards are not directly linked with either the safety of nuclear

installations or with the physical security of nuclear material. In both of these areas

the States have the primary responsibility, although the IAEA has a statutory role in

these matters, for example, in developing safety standards, providing technical

assistance and services and arranging for the sharing of technology.

There are, in addition, several complementary regional and bilateral nuclear inspec-

tion arrangements, in particular those in the European Union performed by the

INTERNATIONAL ATOMIC ENERGY AGENCY 7



Since the Gulf

War, the IAEA

and its Member

States have been

working to

implement a

new, more

rigorous

inspection and

verification

system.

EURATOM inspectorate of the European Commission, those between Brazil and

Argentina carried out by their Agency for Accounting and Control of Nuclear

Material (ABACC) and various bilateral agreements concerning safeguards and co-

operation between States.

Before the NPT, safeguards were applied in States only to specific material and

equipment in a manner described in IAEA Document, INFCIRC/66/Rev.2. Most

agreements of that type were concluded because States would only supply nuclear

material or equipment if it triggered IAEA safeguards in the receiving States.

However such receiving States have no legal obligation to make known all their

nuclear activities. In the intervening years, most — but not all — non-nuclear

weapon countries have signed the NPT and now have comprehensive safeguards

flowing from their non-proliferation obligations.

Since the early 1990s, and especially since the Gulf War and the consequent revela-

tions of Iraq's clandestine nuclear weapons programme, the IAEA and its Member

States have been working to introduce a new, more rigorous inspection and verifica-

tion system. An Additional Model Protocol to supplement current safeguards was

approved by IAEA's Governing Board in mid-1997. The supplementary measures

are designed to more quickly and effectively alert the international community to

the possible production or diversion of nuclear materials for military purposes

(See Question VII, page 16).

UNIiAEA inspectors examine buned equipment m Iraq

following the 1991 Gulf War.

\TERNA~IONAL A"OMIC ENERGY AGENCY
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Ill What Assurances Do Safeguards Seek to Provide?

THE MAIN AIM OF IAEA SAFEGUARDS is to provide assurance to the international

community that a State is complying with its non-proliferation and exclusively

'peaceful use' undertakings under its safeguards agreement. Comprehensive safe-

guards agreements apply to all of the nuclear material in peaceful uses in the State.

In the case of non-comprehensive (INFCIRC/66/Rev.2) agreements, safeguards

apply to the nuclear material, equipment, non-nuclear material and facilities speci-

fied in the agreement. In hoth cases, the

State has an obligation to declare to the

IAEA, at the time the agreement enters

into force, all of the items subject to

safeguards under the relevant agree-

ment. The State also has an obligation

to update this information and to

declare all new items which subse-

quently become subject to the terms of

the agreement.

A techmoan loads a robotized tttrator for deter:rnn>n%

uranium content at IAEA's safeguards laboratory.
Assessments and on-site verification by

the IAEA seek to provide assurance that

no diversion or misuse of the items subject to the agreement has taken place.

They also aim to deter any diversion by the risk of early detection. The assurance

obtained from the IAEA as an effective and objective auditor contributes to confi-

dence among States and thus helps to allay concerns which could provide the

political motivation for the development or acquisition of nuclear weapons.

IV How Are Safeguards Agreements Implemented?

EACH NON-NUCLEAR-WEAPON STATF. that signs the NPT or similar regional treaties

agrees to conclude a Comprehensive Safeguards Agreement with the IAEA for

application to all its peaceful nuclear activities — and it should have no other —

with a view to verifying the fulfilment of its obligations (Article III). To meet the

requirements of the NPT, the IAEA needed to devise and put into place a safeguards

system suitable for application to both simple nuclear programmes and to the

complex nuclear fuel cycles of the advanced industrial countries that were expected

NTERNAT'ONAL ATOM'C ENERGY AGENCY 9
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Agency inspectors conduct

safeguards activities at the

Fukush<ma-Da:iChi nuclear

plant in Japan

to join the Treaty, i.e. a system applicable to reactors and to the conversion, enrich-

ment, fabrication and reprocessing plants which supply and process the reactor

fuel. This comprehensive safeguards system, devised in 1970, was set out in IAEA

document INFCIRC/153 (corrected). The NPT, and the Tlatelolco, Rarotonga,

Pelindaba and Bangkok Treaties each require that all of the nuclear material in a

signatory State be declared and submitted to safeguards. The Treaties also require

that any nuclear material which the State subsequently acquires be also declared

and safeguarded.

Under comprehensive safeguards agreements the State undertakes to inform the

IAEA of nuclear material which it imports or produces domestically. A critical

element of the verification work of

IAEA safeguards inspectors is assessing

the correctness and completeness of the

State's declarations concerning such

material and locations. The IAEA uses

"nuclear material accountancy" as its

basic measure for the safeguarding of

declared material. This control system

serves to establish the quantities of

nuclear material present in a nuclear

facility and the changes in these quanti-

ties that take place over time, and is

comparable, both in concept and

procedures, to a financial accounting

system. In some respects, the role of the inspectorate is analogous to that of an

independent financial auditor. Both systems have the objective of building confi-

dence: just as financial accounting builds confidence in the investing community,

the safeguards system builds confidence in the global community that States are

complying with their non-proliferation commitments.

In terms of procedures, the basic elements of the safeguards system include facility

design review and verification; maintenance of facility operating records; reports on

facility operations; and on-site inspections. Facility operators maintain accountancy

records for each facility and report them to IAEA at regular intervals. These data

provide the basis for the IAEA's own independent verification activities, which

include on-site inspections involving activities such as record checking and the

taking of measurements. Two kinds of reports are made by the facility operators,

through the national State System of Accounting and Controls (SSAC) of nuclear

material, to the IAEA: an Inventory Change Report (ICR) that provides details of

10 INTERNATIONAL ATOMIC ENERGY AGENCY
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Safeguards activities at

Dounreay plant in Scotland

Newly

stengthened

safeguards can

provide warnings

about the

possible

clandestine

production of

nuclear materials

that could be

used for

weapons

purposes.

all receipts and shipments of nuclear material in each category; and a Physical

Inventory Taking (PIT) which includes a detailed list of the nuclear material exist-

ing in a facility's inventory at a given point in time.

These data provide the basis for the IAEA's own independent verification activities.

The safeguards methodology for a given country depends primarily on the design

and type of nuclear facility and the type and quantities of material being handled

there. The frequency and extent of IAEA verification activities is determined by

technical parameters such as timeliness and "significant quantity" — defined by the

IAEA as the amount of a particular material (e.g. plutonium or highly enriched

uranium) needed to make a nuclear explosive device. Special measures — the use of

seals on containers or doors, and surveillance by cameras and other devices — are

used to monitor access to and use of the nuclear material, and provide complemen-

tary measures to material accountancy.

In the past, the capability of the IAEA to detect undeclared nuclear activities was

limited. The State concerned was required to provide information only about

material and activities it had declared. IAEA inspectors have never been permitted

to roam about a State in a random search for hidden nuclear material or clandes-

tine nuclear activities. Until recently, moreover, the Agency had no information

available to it suggesting the need for a special inspection at an "undeclared"

location. With access to greater information and broader access to locations

(as provided for in a new Model Protocol recently adopted as an addition to

existing safeguards agreements), the Agency's capability to detect any undeclared

INTERNATIONAL ATOMIC ENERGY AGENCY 11
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nuclear activities will be significantly enhanced. (For more on strengthened safe-

guards see Question VII).

Member States also report to the IAEA exports and imports of certain equipment

and non-nuclear materials used in the nuclear industry. The IAEA correlates such

information with the information obtained from the importing State about its

declared nuclear programme. Such reporting has been done on a voluntary basis

since the early 1990s. Under the new Protocol, States will accept a legal obligation

to report such information. The reporting by Member States under the terms of the

safeguards agreement gives the IAEA up-to-date knowledge of the total quantity of

nuclear material in the State which is subject to the agreement. Correlation of this

information with the State's declared nuclear activities is intended to provide the

Agency with early indications of any diversion of declared nuclear material or the

existence of undeclared activities.

IAEA also systematically collects and reviews information appearing in the media

and elsewhere about nuclear activities around the world, and about imports and

exports of nuclear related equipment and materials. The Agency may also employ

information from satellites or other means; it does not ignore any safeguards

relevant information from any source, but it critically examines and corroborates

such information with its own to assess its relevance.

If any of the measures outlined above point in the direction that undeclared activi-

ties might be taking place, the IAEA undertakes further investigations. The first step

might well be to ask the State for an explanation. If that is insufficient to permit the

Agency to fulfil its obligations, additional access to information or locations may

be requested in the form of a "special inspection."

12 INTERNATIONAL ATOMIC ENERGY AGENCY
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V What Specific Challenges Have There Been
for IAEA Verification?

IAEA safeguards

have been

applied since the

1970s, and no

diversion of any

significant

quantity of

nuclear material

placed under

safeguards has

been detected.

COMPRKHKNSIVE IAEA SAFEGUARDS have been applied since the 1970s, and no diver-

sion of any significant quantity of nuclear material placed under safeguards has

been detected, although minor discrepancies are often detected and resolved. The

uncovering in Iraq, after the 1991 Gulf War, of a clandestine nuclear weapons

development programme was nonetheless a watershed in the history of IAEA

safeguards. Also significant to safeguards evolution was the positive experience

gained regarding the dismantlement of South Africa's nuclear programme with full

co-operation of the Government, and the experience of the IAEA in the Democratic

People's Republic of Korea (DPRK) without similar Government co-operation.

Beginning in the 1980s, Iraq undertook

an extensive programme to develop the

capability to produce weapons usable

nuclear materials. Although Iraq's major

effort was in the production of enriched

uranium, it also separated several grams

of plutonium from declared irradiated

nuclear material. Iraq's declared hold-

ings of enriched uranium were under

IAEA safeguards, and it was only at a

late stage that Iraq decided to under take inspeamg destroyed fodmes ,n post-war \,oq

a crash programme to divert some of the safeguarded uranium. This programme

was brought to an end by the destruction of related facilities during the Gulf War.

The discovery of the secret Iraqi nuclear weapons programme has led to a substan-

tial strengthening of the IAEA safeguards system to provide assurance not only that

declared material is not diverted, but also that undeclared nuclear activities are not

taking place in States which have signed comprehensive safeguards agreements.

Important experience was also gained in South Africa. Following that country's

announcement that it had abandoned its nuclear weapons programme before

joining the NPT in 1991, the IAEA examined the relevant facilities and their

associated historical data to verify that the programme had indeed been terminated

and to ensure that all the nuclear material had been accounted for and placed under

IAEA safeguards. Following South Africa's accession to the NPT in 1992, the IAEA

General Conference requested the Director General to report on the IAEA's verifica-

INTERNATIONAL ATOMIC ENERGY AGENCY 13
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The Agency

was able to alert

the international

community to

the possibility of

undeclared

plutonium in

the DPRK.

Examining buned equipment

in Iraq.

tion of the completeness and correctness of the inventory of nuclear installations

and material included in the country's initial report to the IAEA. Many IAEA teams

visited South Africa to examine the historical records of all nuclear-related facilities,

and a large number of measurements were made of various types of nuclear mate-

rial. The IAEA found no evidence that the list of facilities and locations outside

facilities provided by South Africa in its Initial Report was incomplete. Moreover,

the IAEA was not in possession of any other information suggesting the existence of

any undeclared facilities or nuclear material.

Another important case is the Democratic People's Republic of Korea (DPRK). By

the end of 1992, the Agency was able to alert the international community to the

possibility of undeclared plutonium in the DPRK. In reaching that conclusion, the

IAEA made use of all the tools available to it: enhanced analysis of data, including

information provided from a third party; a request for a special inspection of

additional sites and additional information; and interaction and dialogue with the

Security Council.

Subsequent bilateral negotiations between the United States and the DPRK resulted

in an "Agreed Framework" in 1994 under which the DPRK would "freeze" further

development and operation of its key nuclear facilities, including its graphite-

moderated nuclear reactors and related

facilities, and would receive two light-

water nuclear power reactors. The UN

Security Council assigned the IAEA the

duty of monitoring the "freeze" and it

has carried out this task ever since.

Although the DPRK withdrew its

membership from the IAEA, the Security

Council confirmed that the DPRK's

safeguards agreement with the IAEA

remained binding and in force. Under

that agreement, the IAEA is obliged to verify the correctness and completeness of

DPRK's initial report in respect of all nuclear material in the country. Several

rounds of technical discussions between 1994 and the present have made only

limited progress. The DPRK has accepted some verification activities, such as IAEA

containment and surveillance measures to verify the freeze. But it has rejected

sampling and measurements requested by the Agency. As of mid-1997, the IAEA is

still not able to verify the correctness and completeness of the DPRK's initial safe-

guards declaration, and the UN Security Council is fully apprised of the situation.

14 INTERNATIONAL ATOMIC ENERGY AGENCY
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Thus, while the case of Iraq can be characterized as late detection of undeclared

activities in the context of prompt military action by the international community,

the case of the DPRK was one of prompt detection of undeclared activities followed

by a measured international diplomatic response.

VI Can the IAEA Prevent the Diversion of Declared Material?

THE IAEA'S VERIFICATION SYSTEM cannot physically prevent diversion of nuclear

materials or the setting up of an undeclared or clandestine nuclear weapons

programme. Under its current mandate, the IAEA acts not as an executive force but

as an inspection, detection and alarm mechanism. It can neither force countries to

sign the NPT or similar treaties, nor can it prevent a country from withdrawing

from such treaties and IAEA membership. Moreover, the IAEA cannot prevent

States which have signed only INFClRC/66/Rev.2 agreements from building and

operating unsafeguarded facilities.

The ability of the safeguards system to detect diversion of declared material or the

existence of clandestine nuclear activities is limited by technical considerations, by

the resources made available by the IAEA Member States and by the extent of the

verification which States are prepared to accept. The IAEA aims to have a high level

of assurance that the safeguards system in a non-nuclear weapon State would detect

the diversion of a "significant" quantity of nuclear material that could be used to

produce a nuclear explosive device.

IAEA accountancy begins with the determination by the operator of the stock of

nuclear material in a facility and the recording of that stock to which subsequent

changes are also added. The results of periodic stock-taking by the operator and

their relation to the corresponding inventory record are fundamental to nuclear

material accountancy and to subsequent verifications by the IAEA. Any difference

between the book stock and the physical stock is called "material unaccounted for"

(MUF). MUF may arise from measurement uncertainties or other explicable techni-

cal reasons. If the MUF cannot reasonably be attributed to such causes, the IAEA

must consider the possibility that a diversion has taken place.

The conclusions drawn from the nuclear material accountancy and the other

measures used by the IAEA inspectors are sent by the IAEA to the State concerned.

If there were evidence that a diversion of nuclear material might have occurred,
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a report would be made by the Director General to the Board of Governors. If the

Board finds that the IAEA is not able to verify that there has been no diversion of

nuclear material required to be safeguarded under the agreement, the Board may

take the actions provided for in the safeguards agreement, such as reporting to the

General Assembly of the United Nations and to the Security Council, the only UN

body with executive power to impose sanctions.

VII How Has the Safeguards System Been Strengthened?

Measures aimed

at detecting

undeclared

facilities will

be accompanied

by improved cost

effectiveness.

EVER SINCE ITS INCEPTION over 30 years ago, the IAEA safeguards system has evolved

and been strengthened by the regular introduction of new methods and techniques,

improving both its effectiveness and efficiency. With the end of the Cold War, the

international community has undertaken a number of actions with the goal of

eliminating the risk posed by weapons of mass destruction. Against this backdrop

and prompted by experience in Iraq and the DPRK, the Member States of the IAEA

have indicated their willingness to accept new obligations and associated technical

measures that greatly strengthen the nuclear safeguards system.

Ultimately the strength of the safeguards system depends upon three interrelated

elements:

• the extent to which the IAEA is aware of the nature and locations of

States' nuclear and nuclear-related activities;

• the extent to which 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 will of the international community, through IAEA access to the United

Nations Security Council, to take action against States that are not complying with

their non-proliferation commitments.

Since 1991, IAEA access to the Security Council has been re-affirmed, and the

IAEA Board of Governors has approved a number of specific measures that greatly

increase IAEA access to information and to locations. Some of the new measures

are being implemented under existing safeguards agrements. Other measures

16 INTERNATIONAL ATOMIC ENERGY AGENCY
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require new legal authority provided for in a Protocol Additional to Safeguards

Agreements approved by the Board of Governors in May 1997.

Measures being implemented under existing legal authority include additional

information from States regarding facilities that once contained or will, in the

future, contain nuclear material subject to safeguards, the expanded use of unan-

nounced inspections, the collection of environmental samples at locations where

inspectors now have access and the use of advanced technology to remotely

monitor the movements of nuclear material.

Measures provided for in the newly approved Model Protocol Additional to

Safeguards Agreements include:

• information about, and inspector access to, all aspects of States' nuclear fuel

cycle, from uranium mines to nuclear waste and any other locations where nuclear

material intended for non-nuclear uses is present;

• information about, and inspection mechanisms for, fuel cycle-related research

and development;

• information on, and short-notice inspector access to, all buildings on a

nuclear site;

INTERNATIONAL ATOMIC ENERGY AGENCY 1 7
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• information on the manufacture and export of sensitive nuclear-related technolo-

gies and inspection mechanisms for manufacturing and import locations;

• collection of environmental samples beyond declared locations when deemed

necessary by the IAEA; and

• 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.

Parties to safeguards agreements will subscribe to the Additional Protocol through

the same process used for the safeguards agreements.

The measures as practiced before 1992, the measures subsequently implemented

under existing authority and those provided for in the Additional Protocol are

being integrated into a strengthened

safeguards system. Safeguards has

always required concerted actions by the

IAEA Inspectorate, State authorities and

nuclear facility operators. The strength-

ened safeguards system places an even

greater emphasis on co-operation. It is

still too soon to predict just how rapidly

parties to safeguards agreements will

subscribe to and implement the Addi-

tional Protocol. However, the ingredi-

ents are now in hand for a greatly

strengthened and more efficient safe-

guards system.

I' IT v '"> s<' ' " r'<
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Environmental Sampling: Powerful New Tool

Sensitive environmental sampling techniques can help to detect the presence of certain types of unde-

clared activities. Samples can be taken from surfaces of equipment and buildings and may also be taken

from air, water, sediments and vegetation. Their applicability to the detection of undeclared activities,

especially those relating to uranium conversion, fabrication and enrichment, is being steadily improved

through the enhanced capabilities of the IAEA's Safeguards Analytical Laboratory (SAL) in Seibersdorf,

Austria. Field trials carried out by IAEA in a dozen Member States in the early 1990s have demonstrated

that they are technically feasible, reliable and extremely sensitive.

INTERNATIONAL ATOMIC ENERGY AGENCY 19
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Vm How Much Do Safeguards Cost?

DKSPITE A RKGUI.AR INCREASE in the amount of nuclear material and the number of

facilities to be safeguarded, IAEA Member States have essentially applied a policy of

zero real growth to the IAEA's budget, which has not increased in real terms since

1985. The 1996 budget for safeguards, however, rose to US$86 million; in addition

some US$14 million in extra-budgetary resources was contributed by individual

Member States (see chart: Growth in the Amount of Nuclear Material under IAEA

Safeguards and the Number of Safeguards Staff). A number of Member States also

continue to offer valuable voluntary extra-budgetary support to safeguards in the

form of expertise, equipment and analytical services.

In 1996, the IAEA's Department of Safeguards consisted of approximately 250

professional staff and 216 supporting staff. About 200 were field inspectors; the

rest carried out a variety of support activities. Approximately 2,500 individual

inspections were carried out at 574 facilities and other locations in 68 countries.

In theory, the material safeguarded could be enough to make approximately 65,000

nuclear explosive devices; but it must be noted that most of the material was not in

a form that could be used for this purpose without considerable further processing.

Increases in the amount of material under safeguards, the requirement to apply

safeguards under additional comprehensive safeguards agreements (e.g. in the newly

independent States of the former USSR) and the enhanced measures to detect

undeclared nuclear activities will initially require more resources. These will be

sought, as far as possible, from resource reallocation while ensuring that there is no

diminution in either the effectiveness of the safeguards system or the confidence that

States are complying with their non-proliferation commitments.
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Amount of Nuclear Material Under Safeguards and the Number of Safeguards Staff
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NX.
IX What is the Future of IAEA Verification?

In the United

States, some

12 tons of

plutonium and

highly enriched

uranium are now

subject to IAEA

safeguards.

IAEA's EXPERIENCE AND EXPERTISE in the application of safeguards might be employed

in a number of important areas in the near future.

One area is further development of verification arrangements under regional

nuclear weapon-free zone treaties. Such treaties are already in place in Latin

America, Africa, Southeast Asia and in the South Pacific. Negotiations might lead

to other regional treaties in South Asia, the Middle East and on the Korean penin-

sula. The requirements of such agreements will vary according to the needs of the

region, and a range of models and options exist. One option involves using joint

inspection teams of IAEA inspectors and national inspectors from the zone, thus

providing added confidence to those States that no undeclared activities relating to

the development of nuclear weapons were being undertaken by other States in

the region.

Second, steps are underway to establish — in the United States and Russia —

an international verification of fissile material removed from nuclear weapon

programmes. While some of these verification activities are already performed, the

international community, and the IAEA in particular, will need to find new ways to

meet this new verification challenge. Already, in the United States, some 200 tons

of plutonium and highly enriched uranium have been declared surplus; as of mid-

1997, some 12 tons are now subject to IAEA safeguards. In Russia, a new storage
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facility is being built which will house around 40 percent of Russia's stocks of

weapons-grade plutonium from dismantled nuclear weapons. Russia's President has

pledged that, upon completion, the material at this storage facility will be placed

under IAEA verification. Once submitted, IAEA verification would continue to

assure that those ex-weapon fissile materials are not re-used for nuclear explosive

devices.

Third, pursuant to a request by the United Nations General Assembly to the IAEA,

the possibility exists of some form of future Agency involvement in verification

arrangements for a multilateral and internationally verifiable treaty banning all

further production of fissile material for nuclear weapons or other nuclear explo-

sive devices. A treaty of the kind envisaged would clearly be an important addi-

tional measure, both in terms of arms control and of non-proliferation.

Last but not least, the peaceful uses of the increasingly large stockpiles of pluto-

nium from civil and military inventories also need to be managed. In States with

comprehensive safeguards agreements such stockpiles are subject to IAEA safe-

guards. However, additional measures may be proposed by the producers and users

of such material, and the IAEA's experience could be put at the service of an

international management system. Such a system could be based on voluntary

undertakings by participating States. The form of the legal arrangements for such

a system will depend upon what the participating States propose.

Tokoi power station is one

of many avii nuclear facilities

m Japan that is routinely

inspected by the IAEA.
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Conclusion

!HF. INTERNATIONAL COMMUNITY AND THE IAEA have faced some serious chal-

lenges in maintaining the global non-proliferation regime, especially in the

1990s. But the end of the Cold War, the revelations of Iraq's secret nuclear

weapons programme and the emergence of new democracies with new security

perceptions have together provided the impetus for strengthening the Safeguards

System — today it possesses greater capabilities to detect both clandestine diversion

and production of nuclear materials. With the adoption of the new Model Protocol

to safeguards agreements, countries around the world will — one by one — help to

move beyond an era when the threat of nuclear weapons and their proliferation

was a dominant feature of the international landscape.

A German government repre-

sentative presents safeguards

equipment to Mr. Bruno

Pe!'au<1 (right). IAEA Deputy

Director General Department

of Safeguards
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Further Reading

More detailed information on the IAEA safeguards system can be found in the

following documents, which can be obtained from the IAEA Division of

Publications:

• The Agency's Statute

• The Non-Proliferation Treaty, IAEA document INFCIRC/140

• The Agency's Safeguards System (1965, as provisionally extended in 1996 and

1968), IAEA document INFCIRC/66/Rev.2

• The Structure and Content of Agreements between the Agency and States Re-

quired in Connection with the Treaty on the Non-Proliferation of Nuclear Weap-

ons, IAEA document INFCIRC/153 (Corn)

• Model Protocol Additional to the Agreement(s) between State(s) and the Interna-

tional Atomic Energy Agency for the Application of Safeguards, IAEA document

INFCIRC/540

• IAEA Safeguards: Glossary, IAEA/SG/INF/1 (Rev.l)

• IAEA Safeguards: Guidelines for States' Systems of Accounting for and Control

of Nuclear Materials, IAEA/SG/INF/2

• International Nuclear Verification Series No. 1, Safeguards Techniques and

Equipment

• International Nuclear Safeguards 1994: Vision for the future, Proceedings of the

IAEA Symposium held in Vienna, 14-18 March 1994

• Safeguards and Industry, IAEA Bulletin, Vol. 38, No. 4, 1996

• IAEA Yearbook 1997: Part E: IAEA Safeguards
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