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REPORT TO THE DIRECTOR GENERAL
ON THE 45th SERIES OF SAGSI MEETINGS

VIENNA, 1 0 - 1 4 November 1997

INTRODUCTION

Mr. Graham Andrew chaired the 45th Series of SAGSI Meetings. Seventeen members
of SAGSI attended the meeting, which was held in Vienna from 10 to 14 November
1997. Two SAGSI members were unable to attend (list attached). The Secretariat was
represented by Mr. R. Hooper, Director of the Division of Concepts and Planning, and
other senior staff.

SAGSI addressed the items on the agenda approved by the Director General, considered
its work programme for the next period, and recommended an agenda for the next SAGSI
meeting. This report to the Director General was prepared using drafting groups and was
approved in plenary. Highlights of the 45th Series of SAGSI Meetings are presented on
page 2. The full results of the meeting are reported as follows:

Highlights of the 45th Series of SAGSI Meetings p. 2

1 . Safeguards implementation p. 3

1.1 Implementation of Part 1 measures, including p. 3
information review and evaluation

1.2 Preparation for implementation of the Protocol p. 8

1.3 Incorporation of assurances relating to p. 15
completeness in the SIR

2. Development of an integrated safeguards system p. 20

3. R&D and Implementation Support Programme p. 26
for 1999 -2000

4. Application of satellite imagery to safeguards p. 29

5. Next meeting of SAGSI p. 32

Annex 1: Basic factors to be considered in integrated p. 34
safeguards
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STANDING ADVISORY GROUP ON SAFEGUARDS IMPLEMENTATION

HIGHLIGHTS OF THE 45th SERIES OF SAGSI MEETINGS
10-14 November 1997

DEVELOPMENT OF AN INTEGRATED SAFEGUARDS SYSTEM

Following the adoption of new measures under existing authority, starting in 1992, and of the
Protocol in May 1997, the Agency is now in the process of deploying a strengthened set of
safeguards measures. The challenge now is to define the optimal integration of the different
measures, taking into account resource limitations and effectiveness, and to prevent their
unnecessary layering. SAGSI spent a sizable part of its meeting on the conceptual basis for such
an integration. Building on the advice given during its previous meeting, it recommends that the
Secretariat give a higher priority to this integration. A coordinated programme should be initiated
within the Secretariat with assistance of SAGSI and Member States Support Programmes to
identify and evaluate alternative approaches in terms of effectiveness, efficiency and costs. It
will require the establishment of a strategic work plan and milestones.

SAFEGUARDS IMPLEMENTATION

SAGSI had the benefit of GOV/INF/819, which describes clearly the progress the Secretariat has
made with the implementation of the Strengthened Safeguards System up until September 1997.
Moreover SAGSI was briefed on the status of

- environmental sampling, on present baseline sampling, as well as on the ongoing
evaluation of Wide Area Environmental Sampling for safeguards purposes;

- remote monitoring;
- information review and evaluation; and
- the Reporting Scheme for voluntary provision of import/export information.

At the request of the Secretariat SAGSI reviewed the guidelines for the submission of Protocol
declarations that have appeared in August. It noted that the document had been prepared in a
thorough and professional manner. SAGSI supported the Secretariat's intention to revise these
guidelines, once Member States have gained experience using them and communicated the
results to the Agency. SAGSI provided a number of specific suggestions for such a revision and
recommended to provide simplified guidance to ("suspension protocol") States with no or limited
nuclear material holdings.

In the context of the guidelines SAGSI noted that present information requirements for R&D
activities with nuclear material appear to be less than those without nuclear material required by
the Protocol and that these requirements should be reviewed.

SAGSI advised that conclusions on the Agency's activities establishing the absence of undeclared
nuclear material and activities deserve prominence in the SIR, but that conclusions in terms of
assurances be made with appropriate caution.

APPLICATION OF SATELLITE IMAGERY TO SAFEGUARDS

SAGSI had an interesting discussion with the Secretariat on the potential of satellite imagery for
the application of safeguards. The discussion was timely, as the DDG Safeguards just had
approved a work plan on the subject. The work plan foresees that information on imagery
commercially available now and in the near future be collected, that potential safeguards
applications are to be assessed and that a policy paper be drafted. Results are to be expected in
the first half of 1998. SAGSI listed a number of considerations and advised to take these into
account in the upcoming work.
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1. SAFEGUARDS IMPLEMENTATION

1.1 IMPLEMENTATION OF PART 1 MEASURES, INCLUDING INFORMATION REVIEW
AND EVALUATION

INTRODUCTION

SAGSI had for its consideration an overview of the current implementation status of Part
1 measures provided in GOV/INF/819 ("Implementation of the Strengthened Safeguards
System") and the benefit of a briefing by the Secretariat on additional information
specially requested. This and the advice provided in SAR-24 formed the basis of the
discussions.

ADVICE

1. SAGSI commends the Secretariat for the development of comprehensive
Guidelines for Member State Declarations under Articles 2 and 3 of the Model
Protocol. SAGSI advises that consideration be given to the development of
comparable guidelines for reporting of nuclear fuel cycle-related R&D activities
involving nuclear material at nuclear facilities and L OFs. It is anticipated that these
guidelines would be similar in content to those for the R&D activities reported
under the Model Protocol.

2. SAGSI noted that the extensive advice on information review and evaluation
provided in SAR-24 has been well received by the Secretariat and that efforts are
underway consistent with this Advice. SAGSI continues to view this area as
crucial for effective utilization of information made available to the Agency,
including that to be provided under the Protocol, and advises that high priority
effort continue in conformity with earlier SA GSI advice. Further considerations are
provided in the section 3. of the Background.

BACKGROUND

Discussion centered on the following subjects:

• Overview of the implementation of Strengthened Safeguards;

• The necessity of additional guidance for Part 1 information requirements;

• Information review and evaluation; and

• Information supplied on SAGSI's request, relating to baseline environmental
sampling, remote monitoring, the reporting scheme and related subjects.

1. Overview of the implementation of strengthened safeguards

GOV/INF/819 provides an overview of the current status of strengthened
safeguards implementation under the general headings of Information, Access for
Inspection, System Optimization and New Technology. The overview relates
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specifically to Part 1 measures, now called "Measures prior to May 1997", as no
Protocol implementation is yet in force. It is expected that similar documents,
using the general framework, will be provided in future, mainly during the
transition to a fully-fledged strengthened safeguards system with wide application.
Thereafter the type of results reported would mostly appear in the SIR and the
need for the document would no longer exist.

SAGSI took note of GOV/INF/819 but did not discuss it in any detail. At its
request, SAGSI was briefed on certain aspects contained in the document.

(i) Baseline Environmental Sampling

SAGSI was provided with an overview of the status of sample evaluations
and baseline studies and was encouraged by the percentage of
measurement results reported and evaluation reports prepared, relating to
enrichment plants and hot cell facilities, especially in view of the large
number of samples submitted for analysis. Results were consistent with
State's declarations of the use of the facilities and some unexpected results
were followed up with States and adequately explained. There is an issue
related to the time required for analysis. Considering the large number of
samples submitted for analysis during the baseline study, this is not
surprising and it is expected that the smaller number later to be routinely
analyzed, the possible extension of the Network of Analytical Laboratories
and the introduction of Secondary lonization Mass Spectrometry (SIMS)
could improve the waiting time.

Samples taken from inside the cells yield more information than samples
taken outside hot cells. These samples are, however, radiologically hot and
pose handling and transport problems. A project is underway with a
Member State to find a solution.

In moving to routine implementation another question to be solved is how
environmental sampling will eventually fit in with the safeguards approach
under the Strengthened Safeguards System (SSS).

SAGSI was also informed, and took note, of data evaluation and of progress
with inspector training in this field.

(ii) Remote. jyionitQ.r. ing

SAGSI was briefed on the objective, field trials and implementation plans of
various types of equipment operated remotely in an unattended mode and
providing real-time information to Agency field offices and/or the
headquarters. Applications presently foreseen cover the storage of sensitive
materials such as HEU and activities at certain power reactors, and it is
expected that remote monitoring at such facilities will be phased in as a
formal safeguards implementation measure from 1 998 onwards.

A distinct advantage of remote monitoring systems in comparison to
present surveillance systems in which failures could exist for up to three
months before being detected, is the quick response that could be initiated
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in the event of equipment failure or operator induced problems. This
promotes certain effectiveness in repair activities to meet timeliness criteria
and also efficiencies in maintaining continuity of knowledge.

The Secretariat is of the opinion that there will be substantial cost savings
due to a decrease in inspections, especially interim inspections at certain
power reactors and storages of direct-use material. The replacement of
outdated analogue equipment with digital equipment has to take place in the
normal course of events and will not add to the costs. SAGSI was informed
that the Agency will not require unannounced inspections at these facilities.

SAGSI may wish to revisit the issue once more practical experience has
been accumulated.

(iii) Response to SSAC Questionnaire

The Secretariat informed SAGSI that the primary usefulness of the SSAC
Questionnaire was as a forcing function for substantive consultations. In
response to a question by SAGSI that some States are frustrated because
no reaction to the information supplied is forthcoming, the Secretariat
indicated that some responses were made and that closer co-operation is
being implemented in a few cases and that consultations will continue.

(iv) Voluntary Reporting Scheme

SAGSI was briefed on the status and implementation of the Voluntary
Reporting Scheme endorsed by the Board in 1993 (GOV/2629). Since the
establishment of the Scheme in 1993 there has been a slow but steady
growth to more than 50 participating countries. Due to the nature of the
scheme in which countries can choose among various reporting categories
and the allowance made for countries who cannot report imports due to the
lack of import controlling mechanisms, the reporting varies greatly in
volume, substance and format. In some cases the level of detail on the
exports of nuclear equipment and non-nuclear materials is too general to be
of much use. In spite of these limitations, some positive results have
emerged:

The manpower requirement (less than one person-year per year) is much
less than originally expected. This, however, is partly due to a lower
volume of reporting than originally expected;

Some States without a comprehensive safeguards agreement are
reporting under the Scheme (for example some States without
significant nuclear activities but who export yellowcake) and will
probably continue to do so on a voluntary basis; and

The information is already being fed into the system of country
evaluations.

The Secretariat's attention was drawn to the fact that certain discrepancies
appear in Annex 1 of GOV/INF/819. In conclusion it appears that in spite of
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the wide variation in reporting, the Scheme does serve the important
purpose of providing a valuable learning experience towards the wider
implementation of the Protocol under which reporting of this nature will be
obligatory and more specifically defined.

2. Guidance for the provision of information under Part 1 measures

In its advice in SAR-24, SAGSI addressed the various information requirements
under Part 1 measures, i.e. on the SSAC, the State's nuclear fuel cycle and on
decommissioned facilities/LOFs, and those required by the Protocol and advised
on the possible consolidation of guidelines on all information requirements in a
single document, analogous to the previous "Annotated Outline of the Expanded
Declaration" (GOV/2863, Annex II). However, SAGSI understands that the
Secretariat wished to establish guidelines on Protocol-relevant information
requirements as a matter of priority.

SAGSI discussed the various Part 1 information requirements in relation to the
Protocol information Guidelines and its previous advice, and came to the following
conclusions in relation to the categories of Part 1 information identified in
GOV/2863, Annex II:

(i) Information on the SSAC

Basic information regarding administrative, legal and technical aspects
change very little over time and the previous SSAC Questionnaire can be
seen as a once-off event, not requiring further guidance. With regard to
updating information on the scope and timing of SSAC inspections and
related activities, there is an adequate, existing understanding not needing
further guidance.

(ii) Information on past nuclear activities

This is required for establishing the completeness and correctness of Initial
Reports on nuclear material and facilities for new Safeguards Agreements.
The information is not an automatic requirement for all historical data, but
is only necessary to substantiate current declarations where appropriate.
Due to the ad hoc requirement of this type of information, it is difficult to
supply guidelines.

(iii) Information presently routinely provided

Most of the information requirements relating to design information for
facilities, LOFs and closed-down facilities and LOFs are specified in facility
attachments and DIQs. The Secretariat stressed the potential usefulness
of additional information regarding surveillance equipment, advance
operating information to be used in conjunction with remote monitoring, etc.

(iv) Information presently not routinely required

This would include general information on the nuclear fuel cycles in States
and specific information on nuclear fuel cycle-related R&D involving nuclear
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material. With respect to the former, States were required to submit
general information - of a type which changes slowly with time. It is
consequently not deemed necessary to draw up guidelines for this type of
information.

With regard to information on nuclear fuel cycle-related R&D with nuclear
material, this would complement the information requirement in the Protocol
for similar activities but without nuclear material. Information on the former
is automatically required in terms of a DIQ to be submitted, either as a
"LOF" (less than one effective kilogram) or as a "Research and Development
Facility" with more than one effective kilogram. The information submitted
in the DIQ would not, in general, include the degree of information, standard
format and the annual updating identified in the guidance for the Protocol
declaration requirements on R&D in Articles 2.a(i) and 2.b(i). SAGSI
therefore advises that consideration be given to the development of
comparable guidelines, similar in content to those reported under the
Protocol.

3. Information review and evaluation

SAGSI provided advice on this topic in SAR-24 and requested the Secretariat for
an oral briefing regarding its response to the advice.

A work plan for State evaluations and related issues for 1997 was drawn up and
approved by the DDG for Safeguards. This covers evaluations for 14 States and
a similar number of development projects. A project plan with milestones and
target dates was drawn up for the latter. A third, new training course on
evaluation is being added to the existing courses on proliferation indicators and
observational skills. The responsibilities of Country Officers are being better
defined through practical experience and due to the learning process to go through,
it is felt that too early formalization of the responsibilities would not be
appropriate.

Further developments which were noted by SAGSI include:

The review of a number of States with smaller nuclear programmes has
been completed and States with more substantial programmes are now
under review. As can be expected, the resources required for this are also
more substantial. This experience, which includes Part 1 type information,
is a valuable preparation for review of information to be provided under the
Protocol;

In view of new measures being adopted, Inspectors will spend increased
time at Headquarters. This affects resource planning on the basis of PDI's
which has its origin in INFCIRC/153. Moving to a new concept is being
initiated; and

In the foreseeable future, during which some States will join the Protocol
and some not, a double track system will exist, the difference not being in
the evaluation process but in the amount of information to be evaluated.
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SAGSI reviewed the extensive advice provided in Section 1.2 of SAR-24 concerning
Information Review and Evaluation activities. No significant changes to modify this
advice was identified. SAGSI did identify the following matters that should be considered
in relation to the earlier advice:

1) in relationship to the second advice (development of supporting software and
supporting information processing), it is also germane to emphasize the importance
of the human judgement element;

2) in relation to the third advice (Country Officer responsibilities), it is important to
emphasize ongoing evaluations as well as annual country evaluations; and

3) in relation to the fourth advice (impact of the time required for country evaluations
on inspection activities), the workload that serves as a basis for this evaluation
should be consistent with the pace of country evaluations identified in paragraph
28 of GOV/INF/819, i.e., 2-3 years to complete the initial evaluations for all
countries, as well as the time requirements associated with ongoing evaluations.

1.2 PREPARATION FOR IMPLEMENTATION OF THE PROTOCOL

In its review of preparations for the implementation of the Protocol, SAGSI considered
two Secretariat documents, i.e., "Protocol Implementation Action Plan, Rev. 97-07-14"
and "Guidelines and Format for Preparation and Submission of Declarations Pursuant to
Articles 2 & 3 of the Model Protocol Additional to Safeguards Agreement (August 1997)"
(referred to as "the Guidelines".) SAGSI also had the benefit of information provided by
Mr. R. Hooper, Director SGCP, concerning the current status of the "Action Plan" and
information on a number of issues relating to the "Guidelines".

SAGSI conducted a detailed review of the Guidelines document, and notes that this
document was prepared in a thorough and professional manner, and that it was prepared
in a short time in recognition that some States will be implementing the Protocol in the
near future. The document is appropriately specific and explanatory to be of significant
assistance to Member States with active nuclear programs in their development of
reporting instructions and development of systems needed for processing the information
received, and reporting the results to the IAEA.

ADVICE

1. SAGSI advises that, in addition to the extensive guidelines that have been
developed, simplified guidance he developed that would more specifically focus on
the declarations applicable to States that operate under a suspension protocol
because they have no or limited nuclear material ho/dings.

2. SAGSI advises that the Secretariat consider, in its planned revision of the
Guidelines document, SAGS! comments identified below relating to: (1) certain
aspects of the "Explanation" sections of the Guidelines document; (2) correction
procedures; (3) format for Member State responses to specific requests; (4) table
of contents; and (5) desirability of introductory language regarding the degree to
which the identified information elements are mandatory.
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3. SAGS! advises that, in the Interest of further facilitating the uniform and useful
reporting of declarations under the Protocol, Secretariat consideration be given to:
(1) appropriate training of staff to ensure consistent and useful feedback to
Member States to foster evolutionary improvements; (2) providing further
guidance through SSAC training or seminars; and (3) developing a sample set of
reporting Instructions for industry and sample State Information processing
procedures, and associated training.

4. If the reporting under Model Protocol Article JO.c Is considered to not Involve the
reporting on the basis of all the information available to the Agency, but limited to
the reporting of the conclusions reached based on only complementary access,
SAGS/ advises that. In addition to the Article lO.c reporting, the Secretariat
consider Informing Member States of the results of the annual country evaluations
(which considers all the Information available to the Agency.)

5. SAGSl advises that the Secretariat continue its effort to consult with Member
States on the whole range of Issues under the Protocol, Including matter relating
to complementary access.

BACKGROUND

Action Plan

The "Protocol Implementation Action Plan" covers task areas associated with: (1)
Secretariat preparations for negotiations; (2) planning for implementation; (3)
preparations for submission of information; (4) preparations for complementary access;
(5) preparations for reporting, and (6) guidelines for communications systems. In the
course of SAGSI's review of the Protocol Implementation Action Plan, matters considered
by SAGSl included:

1. Simplified guidelines and format for submission of declarations pursuant to Articles
2 and 3 of the Model Protocol for States that have nuclear material holdings less
than specified quantities that operate under a suspension protocol - SAGSl was
informed that there are approximately 100 States that operate, or potentially will
operate, under a suspension protocol due to their limited nuclear holdings (this
includes States that have a safeguards agreement in force with a small quantity
suspension protocol; States which have a safeguards agreement with a small
quantity protocol, but the agreement has not entered into force; and States that
currently have no safeguards agreement, but when one is concluded, it would have
a small quantity protocol.) The Model Protocol would ultimately be pertinent to
these States, and these States would be required to make periodic declarations.
However, it is recognized that, while the detail in the "Guidelines Document" is
needed for States with significant nuclear activities, simplified guidance would be
desirable for States under a suspension protocol. This guidance could recognize
that not all Model Protocol provisions would be pertinent to such States (e.g.,
information on buildings on nuclear sites), and that the general situation would be
"no declared items" which possibly could be provided in one combined format.
Simplified guidance prepared along these lines would be less intimidating to these
States by providing a clearer understanding of the limited declarations they would
need to make, and by providing them with a simplified means for making the
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declarations. Accordingly, these simplified guidelines would have the potential of
facilitating acceptance of the Model Protocol obligations by the States with no or
limited nuclear activities.

2. Guidelines for Complementary Access -- On the basis of the Secretariat
presentation, SAGSI understands that draft guidelines for complementary access
are scheduled to be available in December for internal Secretariat review. It is
contemplated that this document will be designed for internal guidance and will
not be distributed to Member States. SAGSI understands that a summary
document will eventually be prepared for the information of Member States.
SAGSI considers the distribution of this summary as a useful part of the
consultative process in the interest of facilitating cooperation. SAGSI understands
that the guidelines will primarily deal with complementary access at sites where
nuclear material is present. The guidelines will be developed for various site
situations (types) and the activities identified will be directly tied to the
conclusions to be drawn on the basis of the access. One issue identified by
SAGSI is the degree to which the guidelines should address less routine
complementary access to other locations.

3. Communications to States -- Model Protocol Article 1O.c calls for annual reporting
by the Secretariat to the Member State of the "conclusions it has drawn from its
activities under this Protocol." SAGSI understands that in the context of the
Model Protocol, the conclusions would be limited to those reached on the basis of
complementary access. By itself, this could result in a misleading perception of
the Agency's conclusions on the basis of all information available to it.
Accordingly, in addition to the reporting under Article 1O.c of the conclusions
based on complementary access, SAGSI considers it desirable for the Secretariat
to report to the Member States the results of the annual country evaluations which
considers all the information available to the Agency. This perhaps could be
coupled with the Secretariat informing the Member State of how the results of
their country evaluation will be considered in the SIR.

Guidelines

SAGSI conducted a detailed review of the document, "Guidelines and Format for
Preparation and Submission of Declarations Pursuant to Articles 2 & 3 of the Model
Protocol Additional to Safeguards Agreements". SAGSI comments are identified below.

1. SAGSI noted that, overall, the Guidelines document was prepared in a thorough
and professional manner, and noted that it was prepared in a short time to be
responsive to Member State needs and in recognition that some States will be
implementing the Protocol in the near future.

2. For the most part, SAGSI considered the document to be sufficiently specific and
explanatory to be of significant assistance to Member States in their development
of reporting instructions and development of systems needed for processing the
information received, and reporting the results to the IAEA.

3. SAGSI understands that the Secretariat eventually plans to revise the Guidelines
document based on consideration of Member State comments on their experience
in having tried to utilize the Guidelines. In this regard, the letter transmitting the
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Guidelines document to Member States stated, "This document will be subject to
future improvements on the basis of the experiences of both States and the
Agency. The Agency would welcome any suggestions or comments." SAGSI
considers this a useful approach, and believes that the Secretariat should follow-up
on this request at some appropriate time with those Member States it knows are
working with the guidelines. In addition, based on its review, SAGSI considers
that the following matters might be considered by the Secretariat when it revises
the Guidelines document:

• While the organization of the Guidelines document corresponds to the order of
the Protocol Article 2 items, to facilitate its utilization as a reference document,
it would be helpful to add a table of contents together with the addition of
document section numbers corresponding to Article 2 items.

• The Guidelines document, by it very nature, means that all its content is not
necessarily mandatory. As is appropriate and useful, the text of the
"Explanations" sections of the document identifies information elements to be
reported that is more specific than the Model Protocol language. At the same
time, the text of the "Explanation" sections is written in terms of the
information elements that "should" be provided, which could be interpreted as
an assertion that reporting of all the identified specific information is
mandatory. It may be helpful to provide a brief explanation of this matter in
the introductory section of the Guidelines document. For example, at the end
of the last paragraph of the introductory section (p. 3), where the
"explanations" are first referred to, text along the lines of the following could
be considered:

"The explanations are intended to provide helpful guidance as to the
nature of the information to be reported. The specific information
elements identified are based on the text of the Model Protocol, the
oral record of Committee 24, and corresponding examples identified
in previous communications to the Board (e.g., GOV/2863). The
"Explanation" sections of the document are written in terms of
"should", but this does not necessarily imply that all the specific
information elements are mandatory."

• Some Protocol articles relate to Member State responses to specific Agency
requests, e.g., Agency request for confirmation of a reported export to the
State [1 .a(ix)(b)] and Agency request for information about locations considered
functionally related to the activities of a site [2.b(ii)]. In these cases, a formal
letter in response to the Agency, or a response on a pre-prepared form
transmitted with the Agency's request, may be sufficient for the Agency's
purposes, and this more simplified reporting approach may facilitate more
timely reporting (confirmation of imports are to be provided in 60 days under
Article 3.g, and information on functionally related activities is to be provided
"in a timely fashion").

• On the basis of information provided verbally by the Secretariat, SAGSI
understands that corrections are to be handled by a State resubmitting the
complete declaration with the error corrected, at the time the error is identified.
This appears to be a reasonable approach, but it does not appear that the
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current version of the guidelines adequately addresses this procedure.

The "Explanations" section of the Guidelines is essentially a set of reporting
instructions for the State, and represents the most significant aspect of the
guidance document. There are some matters relating to the specifics of these
explanations that should be considered in the revision of the Guidelines
document, as follows:

Article 2.a.(i)

Paragraph 2: additional guidance needs to be provided on what types of
reactor safety research is to be included under this item. In particular, SAGSI
understand that the reactor safety research of interest is that relating to fuel
cycle process development and not that relating to more theoretical matters,
e.g., reactor safety probabilistic risk analysis research.

Paragraphs 8.e and 8.f: the text in the explanation section concerning the
degree to which the objective of the R&D have been met and the intended
application of the results is of some concern, not by itself, but when read in the
context of the example provided. The degree of detail provided in the example
should not be viewed as the norm. (Note, the same comment applies to the
paragraphs 8.d and 8.e of Article 2.b.(i).)

Paragraph 8.g: the "location" within another country may not be known.
Perhaps inclusion of the phase, "if known" would be helpful. (Note, the same
comment applies to paragraph 8.f of Article 2.b.(i).)

Article 2.a.(iii)

Paragraph 5.a: providing information on the "approximate size of the building"
would not seem to require information on the specific total square meters of
space. Perhaps this explanation should be reworded to read, "the approximate
size of the building, in terms of the number of floors and the approximate
area." The level of detail provided in the example should not be considered as
the norm.

Paragraph 6: the Protocol language refers to "essential services" whereas the
text of this paragraph refers only to "services".

Article 2,

paragraph 2: the request for information on locations engaged in
manufacturing tritium, beryllium and boron-10 is not covered by the Protocol.
SAGSI understands that the Secretariat's inclusion of these materials is
intended to be voluntary, and responsive to the Chairman's statement in
GOV/COM.24/OR.44. Perhaps the text should more clearly state that this
reporting is voluntary, e.g., "is voluntary, but strongly encouraged".

paragraph 4.b: The term, "scale of operations", was developed in the course
of the Committee 24 deliberations, but was not further defined. It replaced
more specific language, which included "production" and "capacity." Although
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information on the approximate production and capacity would be useful, in
light of the experience in Committee 24 discussions, some States may be
reluctant to provide such information. If such objections are raised, the
"approximate production and capacity" could be identified as an example of
"scale of operations".

Article 2.a.(v)

Paragraphs 5: an indication could be made that the quantities do not have to
be based on "detailed nuclear material accountancy" (Protocol language).

Article 2,a,(vi)

Paragraph 2: an indication could be made that the quantities do not have to
be based on "detailed nuclear material accountancy" (Protocol language).

paragraph 3: this paragraph requires that the initial declaration reflect the
situation on the date of entry into force. As reflected on p.31 of the Guidelines
document, the Protocol offers more flexibility, i.e., the "as-of" date may be any
date between entry into force of the Protocol and 180 days after entry into
force."

paragraph 7: the Protocol requires only the reporting of the destination of the
export. It is not clear what is meant by "interim destination". Perhaps
"ultimate destination" is the information of interest, but this may not always
be known at the time of export.

Article 2.a.(vii)

paragraph 3: this paragraph requires that the initial declaration reflect the
situation on the date of entry into force. As reflected on p.36 of the Guidelines
document, the Protocol offers more flexibility, i.e., the "as-of" date may be any
date between entry into force of the Protocol and 180 days after entry into
force."

4. As noted above, the Guidelines document is sufficiently specific and explanatory
to be of significant assistance to Member States in their development of reporting
instructions for their industry and development of information processing systems.
This, by itself, will make a significant contribution to the uniform and useful
reporting of declarations under the Protocol, and will correct many of the problems
associated with the lack of uniform reporting under the voluntary reporting scheme
(as described in paragraph 12 of GOV/INF/819.) However, the guidelines could
still be subject to varied interpretations, and in any case, as guidelines, they are
not mandatory (in the legal sense). SAGSI considered the matter, in addition to
the development of the Guidelines, of what can be done to facilitate uniform and
useful reporting of declarations under the Protocol. Means considered included
evolutionary improvements; development and conduct of SSAC training or
seminars; development of a sample set of reporting instructions for industry and
a sample set of information processing procedures and software and associated
training; and reference to the guidelines in Subsidiary Arrangements.
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Evolutionary improvements: Once Member States commence reporting under the
Protocol, they will routinely receive feedback from the Secretariat concerning
requests for clarifications or need for further details on information reported, and
identification of omissions or incorrect entries. With this feedback, assuming that
it is reasonable and consistent and that Member States are responsive, the
reporting will become more uniform and useful over time. This suggests the need
for appropriate training and coordination of Secretariat staff who will be providing
feedback to Member States.

SSAC training or Seminars: To prepare Member States for reporting under the
Protocol, consideration could be given to conducting SSAC training or seminars
where the content of the Guidelines document would be reviewed in detail. It
would be anticipated that the participants would be the Member State officials
responsible for establishing the reporting system, and that the session would be
interactive, where the representatives would likely seek clarification of the
explanations in the Guidelines as they would relate to their country.

Simple set of reporting instructions for industry and sample set of information
processing procedures and software, and associated training: Member States will
have to develop reporting instructions to enable collection of the information from
their industry, and will have to process the information for reporting to the IAEA.
If the Secretariat could develop a sample set of reporting instructions that could
be adapted by Member States for their own purposes, and develop a sample set
of procedures and software for the processing of the Protocol data, this could
substantially reduce Member State efforts, and also foster early and more
consistent reporting. In addition, the provision of training to Member States on
these sample instructions and processing procedures and software could facilitate
their utilization. If needed, these Secretariat activities could possibility be assisted
by Member State Support Programs. Perhaps an alternative would be the conduct
of a seminar after some States have developed their instructions and processing
systems to share the results of these developments with other States, but this
potentially would not be as timely and may not reflect all the desired practices.

Reference to the Guidelines in the subsidiary arrangements: This approach would
involve making reference to the Guidelines in the subsidiary arrangements. The
manner in which the Guidelines are referenced could take various forms, involving
conditional commitments or total commitments. Total commitments to the
Guidelines in the subsidiary arrangements is clearly the most effective means of
assuring uniform reporting, if agreement to this approach on a broad basis could
be accomplished without foregoing the benefits of the specificity in the guidelines
document. In any case, agreement to such an approach on a broad basis would
likely require extensive consultations and would be difficult to accomplish in the
near term. It might be worthwhile to pursue this approach after there has been
some reporting experience under the Guidelines, and the appropriate modifications
are made on the basis of this experience.
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1.3 INCORPORATION OF ASSURANCES RELATING TO COMPLETENESS IN THE SIR

INTRODUCTION

In its report SAR-24 of May 1997 SAGSI advised that "the structure and content of the
future SIRs incorporate the activities related to increasing the Agency's assurances on
the absence of undeclared nuclear materials and activities and associated conclusions".
It added that it planned "to develop more specific advice at its November 1997 meeting".

SAGSI's discussion started with the assumptions that the distinction in the safeguards
system between "completeness" and "correctness" is important; that it is desirable to
place increased emphasis on verifying the completeness of States' nuclear material
declarations and on detecting undeclared nuclear material and activities; that the Protocol
accepted in May 1997 is an important - but not the only - vehicle for the Agency to do
so; and that this increased emphasis should be reflected in the SIR.

ADVICE

1. SAGS/ advises that incorporating information on increased IAEA efforts to ensure
completeness does not require a fundamental change in the structure of the SIR
in the next few years. In quite a number of places in the SIR, however, changes
and additions can and should be made where the activities carried out with regard
to completeness are described. The background contains suggestions for how this
could be done.

2. SAGSI advises that conclusions with regard to the absence of undeclared nuclear
material and activities in a State, i.e., with regard to completeness, deserve more
prominence. However, conclusions - at least in the near term - expressed in terms
of level of assurance need to be drawn with caution.

BACKGROUND

1. No need for near-term structural change

The strengthening measures adopted in recent years, under existing as well as under
complementary authority, will lead to an increased emphasis on IAEA efforts to detect
undeclared nuclear material and activities. SAGSI considers it important that these
increased efforts be reflected properly in the SIR, recognizing that it might not be possible
to reflect them in quantitative results (though the intensity of the efforts can to some
extent be quantified). At the same time, it is important to keep the (largely quantitative)
information resulting from traditional safeguards in the SIR, in particular in the Sections
III and IV.

The Protocol will gradually come into effect for more and more Member States over the
coming years. Therefore the Secretariat efforts to enhance assurances with regard to
undeclared nuclear activities or the completeness of State declarations will gradually
increase. Enhancing assurances with regard to completeness does not only depend on
the Protocol - for example analysing the nuclear activities of States from a broader
information base is an important tool. However, even in these areas, efforts by the
Secretariat will only increase gradually for practical reasons; a lot of work still has to be
done, e.g., software still has to be developed, staff has to be trained and baseline
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measurements have to be finalised. Much of this work is underway, but some years will
pass before the strengthening measures will be applied routinely.

On these grounds - the new measures leave large parts of the SIR unaffected and will
only come into effect gradually - a major structural change in the SIR in view of increased
completeness efforts does not seem necessary in the near term. There might be other
reasons to change the SIR in a structural way (financial reasons; increased
transparency/"naming names"), but those fall beyond the scope of the present
discussion.

2. Describe the completeness activities carried out

In SAR-21 (1995) SAGSI advised that
"the summary to be provided in SIRs concerning the results of inspection activities
performed with the aim of detecting undeclared nuclear material/nuclear activities
should be factual, describing what has been done and what indications (if any)
were found. One way of doing this would be along the lines: "Activities X, Y and
Z were performed at the particular facility types/sites in States A, B and C, as
described in table The Agency did/did not find any evidence of undeclared
nuclear activities". Another possibility might be a simple statement of the form:
"Activities [described in/pursuant to] .... [reference to Part I and II measures]
were undertaken and did/did not yield evidence of undeclared nuclear activities."

SAGSI considers that these conclusions are, to a large extent, still valid. One comment
is that the formulations focus on "inspection" activities performed in States, and thereby
on the Protocol, whereas it has been already noted above that the activities aimed at
establishing completeness are not only related to the Protocol, and that not all activities
are taking place in States. Another comment is that first formulation is dealing with on
site type of activities only.

To what extent activities performed in States should be listed in tabular form depends
on practical and principle considerations. Practically there is the aspect of the volume of
reporting. Of a more principle nature is the question whether States should be listed in
the SIR or the STR. The question of naming States has been debated in the Board and
further guidance should come from there. Alternatively, activities carried out might be
grouped in types of activities for all States together. Those activities might be split in
activities on a site (subdivided according to type of site) and the ones not on a site.

Relevant in this context is the fact that the Protocol has now (other than foreseen in
1995) an article (Article 10) that specifies three types of information that the Agency
shall provide to the Member States for which the Protocol has entered into effect,
describing a) the activities carried out under the Protocol, b) the results of those activities
and c) the conclusions drawn from them. Clearly, there should be a correlation between
the information provided in SIR-tables and (some form of aggregation of) the Article 10
statements. There is also a correlation the other way around: if the SIR contains
aggregated information on the results of country evaluations, the Member States involved
should receive the (summarized) results of their country evaluation.

If the conclusion would be that the list with the specific Member States conclusions
would not be included in the SIR (keeping the possibility open that they will be mentioned
in the STR), the information in the SIR could be of the following type:
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The Secretariat used all information available in verifying the completeness of
States' nuclear material declarations. For X States this information included the
information requested under the Protocol. Sometimes further clarification of
questions or inconsistencies was needed and was pursued by the Agency. In some
instances these clarifications needed Complementary Access (or special
inspections), and this access was obtained. The types of activities performed in
different States are listed in table ....

In other words, the Secretariat describes in general terms what it has done without
attaching specific conclusions to it. One could also go a step further and have the
descriptive sentence above complemented by a sentence like:

None of these activities indicated the presence of undeclared nuclear material or
activities.

SAGSI identified that there might be circumstances in the future, in which the Secretariat
has to concentrate a substantial part of its Complementary Access efforts with regard
to the detection of undeclared activities in one or a few States. Of course the Secretariat
would have to have good grounds for concentrating its Complementary Access activities
in a few States, and if necessary must be able to defend its policy in the Board. The
question then arises whether and how such a state of affairs would have to be recorded
in the SIR. The problems might have received wide press coverage and/or might have
been before the Board. SAGSI considers that in such situations the SIR might single these
States out. However, it is premature to suggest precise language for such a situation.

3. State level assurances

The goal of the safeguards system in a State with a comprehensive safeguards
agreement is to verify that nuclear material - all nuclear material, whether it is declared
or not - is not diverted to nuclear explosive use. The Protocol was mainly designed to
enhance assurances that undeclared nuclear activities will be detected. Increasing such
assurances is important. The formulation that was accepted in the Board in March 1995
can be seen as setting the stage:

The safeguards system for implementing comprehensive safeguards agreements
should be designed to provide for verification by the Agency of the correctness
and completeness of States' declarations, so that there is credible assurance of the
non-diversion of nuclear material from declared activities and of the absence of
undeclared nuclear activities.

On the one hand, with regard to non-diversion of declared nuclear material, firm
assurances can be given. On the other hand, those concerning the absence of undeclared
nuclear activities in the State as a whole will not only be influenced by factors such as
the features of the fuel cycle in a State, but also its technical sophistication and the
transparency and openness in that country. Therefore the bridge between safeguards
activities and the overall conclusions in the Safeguards Statement is longer for the
absence of undeclared material than for non-diversion, and conclusions in terms of level
of assurance with regard to undeclared material and activities in a State as a whole
should be made with greater caution.

Conclusions in future SIRs could state that none of the Agency's activities suggested the
diversion of nuclear material under safeguards or the presence of undeclared nuclear
material or activities. The problem with such a sentence is that it does not fully reflect
the new dimension of the safeguards regime. In the near future, as the Protocol enters
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more widely into force, assurances regarding the absence of undeclared nuclear activities
in a State will be enhanced. Therefore, it seems warranted to draft gradually stronger
conclusions and to say that assurances have increased with regard to completeness and
the absence of undeclared nuclear material and activities. Caution should be exercised
using formulations like "credible assurances" or "sufficient assurances". "Increased
assurances" is less problematic, because it is a relative statement and less of a value
judgment. It is to be expected that over time the Strengthened Safeguards System may
make significant headway towards the goal of providing credible assurances of the
absence of undeclared nuclear material and activities.

4. A specific proposal

The present period is a transitional one in which the Agency is not yet applying the
Protocol. Despite the fact that the some 6 States have recently approved the Protocol,
none has actually entered into force and the first Expanded Declarations can only be
expected by 1998.

Nevertheless it seems useful - also because strengthening measures with regard to
"undeclared" do not only depend on the Protocol - to indicate where in present SIRs
paragraphs modifications could be made to more fully reflect IAEA activities relating to
"undeclared activities" and associated conclusions. The suggestions below are ideas and
should not be considered as recommendations. In line with the above, the structural
changes proposed are minimal. The reference is the SIR for 1996.

Safeguard^ Statement
The Safeguards Statement refers in the third paragraph to "undeclared" elements.
In the future it might say that "the Agency continued to strengthen its capability
for detecting undeclared nuclear material and activities", to be followed by a few
sentences describing the state of affairs with regard to implementing the
strengthening measures and the Protocol and ending with an "increased
assurances" conclusion. In due course this para might become the opening
paragraph.

LA Derivation,^ Safeguards Conclusion
This section of the SIR could be expanded to address the general activities for
reaching "undeclared" conclusions concerning facilities, sites, and other locations.
SAGSl notes that the last bullet under paragraph 3 of the SIR already touches
upon the facility aspect. Paragraph 4 refers to Annex 1, which also could be
expanded.

\._Q Measures fojLSjtrgngthening Safeguards
Para 17 could be adapted to progress with Protocols' entry into force and
implementation.

1LA Strengthening of Safeguards
Text could be adapted similarly.

Ml Safeguards Implementation
Statistics with regard to Protocol conclusion and entry into force to be added in
subsection A, on Complementary Access in subsection C (paragraph 64) and on
inspector efforts in subsection E (table 111.1). Subsection C (Safeguards Activities)
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might be the place for mentioning the descriptive sentences as mentioned above
with the number of countries in which Protocol measures were applied, the
number of countries in which complementary access (on site / off site) was
obtained.

IV, .Safeguards Performance
The first para of this Section would be the place to present in some way the
results of the country evaluations.

The current discussion in this Section primarily focuses on meeting the inspection
goals for declared material. There are at least two possibilities for expanding this
discussion to address undeclared material or activities. One is to treat the current
text as a discussion of the declared (removing any discussion of undeclared) and
adding a new section addressing the undeclared aspect. This new section could
address the facility, the site and the country as a whole. An alternative is to
consolidate the discussion with the current paragraphs on the facility (Subsection
A-C) and state level (Subsection D).

Subsection D would be the place where results of requests for complementary
access (outside sites) could be reflected. This Section in the SIR could also provide
an overall perspective on the development of criteria or guidelines for the
"undeclared" objective.

Y*. Problem Areas
This Section could be expanded to deal with some of the implementation problems
associated with the strengthening measures. It could also address where the lack
of sign-ups for the Protocol was constraining the Agency.

Anne* 1 Elements of the Safeguards System
As mentioned above, this Annex could be expanded to include a description of the
elements of the safeguards system that are focused on verifying completeness and
on detecting undeclared nuclear activities. This could include the current facility
measures (continuing design verification, enrichment, and reprocessing measures
for undeclared detection), as well as a description of what the Agency would do
for a site, and a State as a whole. In the latter area, this should cover in particular
evaluation of all information available for consistency with the declared programs,
consistency of export reports with stated programs, and investigation and
resolution of any apparent questions or inconsistencies.

Annexes 3 and 4 (Early provision of design information and reporting scheme)
Participation in these would need to be updated in the sense that as States
subscribe to the Protocol, it would remove them from the list.

Annex 5 (NPT States without safeguards agreements)
This annex could be expanded, or an additional annex could be provided, that
would give the status of adoptions of the Protocol.

New Annex (Experience with implementing SSS)
This annex could describe the implementation of safeguards in States before and
after acceptance of the Protocol from the point of view of improving effectiveness
and efficiency.
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2. DEVELOPMENT OF AN INTEGRATED SAFEGUARDS SYSTEM

INTRODUCTION

At the 44th series of SAGSI meetings in May, 1997, there was considerable attention
focussed on the need for integrating the new safeguards strengthening and efficiency
measures with the traditional safeguards measures that have been practised since the
introduction of INFCIRC/153. This attention is reflected in SAR-24 not only in the
discussion and formal advice given in Sections 1.1 and 3, but also in Sections 2 and 5.

In pursuing its deliberations of the issue, SAGSI was made aware of ideas concerning the
evolution of the safeguards system contributed recently in various fora by a number of
senior representatives of the Agency.

ADVICE

1. With regard to operative paragraph 4 of General Conference resolution
GC(41)/RES/16 on strengthening the effectiveness and improving the efficiency
of the safeguards system with the emphasis on rapid implementation, SAGSI
strongly advises that work concerning the integration of safeguards measures he
given higher priority within the Secretariat and in SAGSIrs own work program.

2. SAGSI advises that the development of concepts and the integration of measures
he pursued in a deliberate and methodical way that includes the formulation of an
appropriate decision-making framework for integrating safeguards measures.
SAGSI has given preliminary consideration to this issue fsee Annex 1), although
further review is needed. SAGSI advises that, in parallel with this work, it would
be helpful to define, without delay, candidate proposals for integrated safeguards
systems that embody all ideas including far-reaching changes in the way of
implementing safeguards. Candidate proposals should cover the spectrum of
State-as-a-whole and generic facility-type approaches that take account of all
safeguards measures available to the Agency.

3. In order to provide impetus to these activities and to sustain momentum, SAGSI
advises that a coordinated program be initiated within the Secretariat with
assistance from SA GSI and Member State Support Programs. This program should
identify and evaluate alternative approaches in terms of effectiveness, efficiency
and costs and will require the establishment of a strategic work plan and
milestones.

BACKGROUND

Historical Developments

In the years following the negotiation of INFCIRC/153, the accepted practice in
implementing the Agency's safeguards system became, primarily, the application of
safeguards measures to declared nuclear material for the purpose of verifying that such
material remains present and accounted for. Through the systematic application of
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clearly defined nuclear material accountancy techniques, complemented by containment
and surveillance measures, the Agency has been able, except in a few instances, to draw
conclusions concerning the non-diversion of declared nuclear material to nuclear explosive
use or for purposes unknown.

Events during the 1990s led the Agency and the Member States to negotiate new rights
and obligations concerning strengthened safeguards measures designed to address
directly the issue of undeclared nuclear material and activities in States subject to
comprehensive safeguards agreements. At the same time, the Board of Governors
continued to call for improvements in the efficiency of Agency safeguards. During these
deliberations, the Board re-affirmed the Agency's right to undertake special inspections
at any location in a State and to ensure that all nuclear materials in peaceful nuclear
activities are under safeguards, and agreed on the early provision of design information
and the establishment of a voluntary reporting scheme to enhance transparency. Later,
in 1995, the Board of Governors agreed on a new set of strengthening and efficiency
measures that were considered to be within the existing legal authority of the Agency.

Subsequently, in May 1997, the Board of Governors adopted a Model Protocol giving the
Agency the necessary complementary legal authority for further increased access to
information and locations. At the 41st General Conference in September 1997 an
important resolution was adopted on strengthening the effectiveness and improving the
efficiency of the safeguards system. The resolution in particular stressed the need to
implement rapidly the strengthening and efficiency measures with respect to detecting
undeclared nuclear material and activities and the need for the prompt conclusion of
Protocols by concerned States and other Parties to safeguards agreements.

Process for Integrating Safeguards Measures

In SAR-24, SAGSI took note of various parallel efforts underway by the Secretariat to
implement new strengthening and efficiency measures under INFCIRC/1 53 and to prepare
for the implementation of Protocol measures. However, SAGSI was concerned that
sufficient consideration should be given to the scope for integration of the new measures
with existing ones into a new system. Accordingly, SAGSI advised that the issue be
given adequate attention to enable the effectiveness and efficiency benefits of a new
integrated safeguards system to be exploited to the full.

The Agency has since adopted the expression "Strengthened Safeguards System" (SSS)
encompassing everything from earlier safeguards arrangements to the implementation of
the Protocol in States that have adopted it. Accordingly, the Secretariat foresees two
levels of integration of safeguards measures corresponding to the different situations
prevailing in States that have only a safeguards agreement in force and in States that
have adhered to the Protocol in addition to the safeguards agreement. For some time,
there will be a range of situations until most States adhere to the Protocol, but in any
event, there will be increased emphasis on the evaluation of all information available to
the Agency, much of it being qualitative in nature.

The challenge now is to meet the expectations of the Board of Governors and Member
States that the safeguards measures of the SSS will be integrated in a manner which will
permit the Agency to fulfil more effectively its right and obligation in Article 2 of
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INFCIRC/153 while at the same time further improving overall cost efficiency {including
consideration of the impact on States and facility operators). Member States have clearly
signalled their assertion that the new safeguards measures in the Protocol should not be
applied simply in an additive fashion to existing safeguards measures under
comprehensive safeguards agreements and that the size of a State's nuclear fuel cycle
should not determine the level of verification effort.

SAGSI considered that the integration of safeguards measures under the SSS, including
the implementation of the Protocol, is a critical activity at this juncture in the evolution
of the international nuclear non-proliferation regime, particularly in anticipation of the
2000 NPT Review Conference. Member States have begun to conclude Protocols with
the Agency and experience must be gained with the new strengthening measures so that
informed decisions may be taken on how further efficiencies may be achieved. While
SAGSI recognized the urgency in making progress in light of these exigencies, SAGSI
also considered it important to identify clearly, and early, the process by which
fundamental features of integrated safeguards should be developed. SAGSI considered
that a thorough, measured approach should be taken on a high priority basis taking
account of the resources available at any particular time. To this end, SAGSI can play
a useful role in advising and assisting the Secretariat not only in identifying a suitable
process, but also, in parallel, in examining possible structures and components of an
integrated safeguards system. The sooner progress is made on the development of
integrated safeguards, the more understanding will be promoted among Member States
contemplating the conclusion of Protocols with the Agency.

SAGSI considered that the meaning of "integrated safeguards", its overall objective and
key requirements for integrated safeguards should first be clarified. A fundamental issue
is the need to quantify better the costs of implementing the various measures in the
Protocol, and particularly the costs of evaluating all information available to the Agency,
in order that the impact of any resource constraints may be taken into account. SAGSI
recalled the expectation by the Board of Governors of ultimately achieving cost-neutrality
in the overall safeguards system. However, the resources available for discharging the
Agency's verification responsibilities are an on-going matter for the Member States. The
next step should involve the identification of the most cost-effective set of safeguards
measures for particular circumstances that will achieve the safeguards objective and
satisfy the key requirements. In practice, the optimum combination of measures will be
determined by judgement, taking into account various relevant factors, including the
available resources.

Basic Ground rules. Framework and Factors for Integrating Safeguards

On an interim basis and subject to further review, a working definition of the term
"integrated safeguards system" was considered for the purpose of discussion by SAGSI
as follows:

"integrated safeguards system is the optimum combination of all safeguards measures
available to the Agency, including those from the Protocol, which achieves the maximum
effectiveness and efficiency within the available resources in fulfil/ing the Agency's right
and obligation in Article 2 of INFCIRC/153."
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With respect to the overall objective of integrated safeguards, the Board of Governors
determined that the strengthened safeguards system should provide for verification by
the Agency of the correctness and completeness of States' declarations, so that there
is credible assurance of the non-diversion of nuclear material from declared activities and
of the absence of undeclared nuclear activities. Inherent in this formulation of the
Agency's task are two separate but complementary sub-objectives of safeguards -
correctness and completeness. When combined, it is clear that the overall objective of
Agency safeguards measures is to verify that nuclear material in a State as a whole,
whether declared or undeclared, is not diverted to nuclear explosive use. SAGSI noted
that such an objective might permit a shift in focus in the way Agency safeguards are
implemented. For example, SAGSI envisaged that it might be possible to reconsider the
balance between the nature of nuclear material accountancy verification on nuclear
materials that are not directly usable for nuclear explosive use and measures to detect
the undeclared upgrading of such materials to directly usable materials.

While INFCIRC/153 and the Protocol provide the necessary framework and flexibility for
integrating safeguards in the SSS, SAGSI considered that there is value in identifying a
number of requirements for integrated safeguards that are of particular significance,
recognizing that in the final analysis, all safeguards agreement provisions need to be
adhered to, although perhaps in a different way. On the basis of preliminary discussions,
SAGSI suggests that integrated safeguards should:

(i) provide a comprehensive approach whereby the responsibility of Article 2 of
INFCIRC/1 53 with respect to all nuclear material in a State, as affirmed by the
Board of Governors, can be satisfied;

(ii) be consistent with Article 4 of INFCIRC/153 by avoiding undue interference in the
operation of nuclear facilities and by complying with prudent management
practices for the economic and safe conduct of nuclear activities;

(iii) provide for the protection of commercial and industrial secrets and other
confidential information coming to the knowledge of the Agency in accordance
with Article 5 of INFCIRC/1 53 and with Article 1 5 of the Protocol;

(iv) be consistent with Article 6(c) of INFCIRC/1 53 which advocates the concentration
of verification procedures on those stages in the fuel cycle involving the
production, processing, use or storage of nuclear material from which nuclear
weapons or other nuclear explosives could readily be made;

(v) provide for enhanced cooperation with SSACs/RSACs, where appropriate, and for
taking due account of the technical effectiveness and findings of SSACs/RSACs
in accordance with Articles 7 and 31 of INFCIRC/153 in satisfying the needs
associated with Articles 28, 29 and 30;

(vi) take due account of the characteristics of the nuclear fuel cycles in States and
their international interdependencies in accordance with Article 81 (c) and (d) of
INFCIRC/1 53;
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(vii) make substantive use of the additional access to information and locations in
accordance with all provisions of the Protocol in order, inter alia, to satisfy Article
4.a. of the Protocol;

(viii) provide a framework within which resource expenditure can be managed to ensure
that the most cost-efficient set of safeguards measures available to the Agency
are combined while maintaining or improving present levels of overall effectiveness
and avoiding unnecessary layering of safeguards measure upon safeguards
measure; and

(ix) take due account of all pertinent information available to the Agency.

The above list represents an initial attempt by SAGSI to identify important requirements
for an integrated safeguards system.

In selecting the optimum combination of measures, decisions must be taken on how
resources will be allocated to provide the highest possible level of assurance with
available resources. Consideration may need to be given to consolidating the most
effective measures and reducing or eliminating, or placing in abeyance, measures which
make smaller contributions to the overall safeguards objective. Integrated safeguards are,
in the final analysis, achieved through a process of introducing, reducing or eliminating
specific safeguards measures (or combination of measures). New measures may be
introduced to satisfy a need that was not previously satisfied, or not satisfied sufficiently,
or to replace an existing measure for reasons of cost-efficiency or less intrusiveness but
of equal effectiveness. Existing measures may be reduced or eliminated as a
consequence of introducing new measures, or where the contribution of the measures
to achieving safeguards objectives is not justified, in relation to other needs, by the costs
of applying the measures, or where a confidence concerning the absence of certain
undeclared activities obviates the need for the measure.

Basic factors that would need to be taken into account when introducing a new
safeguards measure include the objective of the measure, its costs and benefits, and the
availability of alternatives, comparisons with the existing measure, as appropriate, and
the impact of possible technology advances. Where an existing measure is being
replaced, the reversibility of the decision and the costs of reinstating the original measure
should also be considered in the event the new measure proves to be unsuccessful. A
number of specific questions would need to be addressed when considering these
factors. Further commentary on the basic factors and associated questions to be
considered in integrated safeguards is given in the Annex to this Section.

Generic Facility-type Considerations

Having discussed a preliminary framework for integrating safeguards for the State as a
whole, SAGSI considered it would nonetheless be useful to give initial thought to the
scope for integrated safeguards for LWRs in general, given the scale of the Agency's
inspection effort for LWRs, the growing use of MOX fuel and the potential for
strengthening and efficiency gains. The purpose would be to use the example of generic
light-water reactors more as a tool for testing and further developing the framework
rather than to seek solutions to integrating measures at specific facilities. SAGSI did not
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focus on current safeguards implementation at LWRs given the differences within this
reactor type and the detailed facility- and State-specific issues involved. Instead, with
the generic LWR perspective in mind, SAGSI briefly considered how the new
strengthening and efficiency measures could be taken into account to provide input as
part of the evolutionary process for the longer term. In particular, SAGSI recalled the
ideas discussed by Agency staff in the IAEA Bulletin, 4/1996, and noted that other
possibilities might be considered in the longer term, for example, when even greater
cooperation with the SSAC/RSAC could be envisaged or when spent fuel safeguards
could be better rationalized upon re-assessment of timeliness needs.

SAGSI recognized that the responsibility for developing safeguards approaches for LWRs
rests with the Secretariat. The Agency will need to develop detailed proposals for
strengthening and improving the efficiency of safeguards at LWRs and other facility types
in due course. In this regard, SAGSI's role might be to help catalyse and promote future
analysis by providing some ideas as to how the Secretariat might approach its own
analysis and future programme to develop integrated safeguards for nuclear fuel cycles
involving LWRs. SAGSI noted that one test for proposed integrated safeguards systems
will be how any new proposals might alleviate or avoid some of the problem areas
associated with LWRs. Yet another will be the impact of integrated safeguards systems
on the level of verification effort at LWRs with MOX fuel.

Future Work

SAGSI believed that further work is needed in the development of integrated options for
the longer term. A concerted effort is required by all interested parties in pursuing the
necessary conceptual work in a thorough, stepwise manner, as noted above, that will
result, inter alia, in a framework which will guide and aid in the Secretariat's decision-
making. At the same time, however, SAGSI considered it important to identify as soon
as reasonably possible candidate proposals describing the structure and contents of
integrated safeguards systems that incorporate all ideas including far-reaching changes
that could be contemplated for the implementation of safeguards. Such proposals should
cover alternative safeguards approaches for the State-as-a-whole as well as generic
facility-types taking into account all of the safeguards measures available to the Agency
under safeguards agreements and the Protocol. In order to make rapid progress in this
area, SAGSI thought that one way might be to establish a coordinated program within
the Secretariat with assistance from SAGSI and Member State Support Programs.
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3. R&D and IMPLEMENTATION SUPPORT PROGRAMME FOR 1999-2000

In defining the R&D and IS Programme 1999-2000, the Secretariat invited SAGSI's views
on a number of specific questions. In this connection the Secretariat provided a number
of documents.

The matter was discussed in the Working Group meeting for the 45th Series of SAGSI
meetings, and a number of comments were made on various issues. The Secretariat
prepared a written response on these comments for SAGSI. The matter was discussed
in detail in the Plenary and the Secretariat gave significant input for these discussions.

ADVICE

1. SAGSI advises that the development of the concept of integration of different
elements of the strengthened safeguards system should be given a high priority
in the R&D and IS programme. This is closely related to the advice about initiating
a co-ordinated programme for the Integrated Safeguards System (Section 2, p. 20).

2. SAGSI advises that priority be given to defining R&D Needs for the development
of an Integrated Safeguards System, involving, perhaps, the establishment of a
broad based group to define the Needs in this area.

3. SAGSI advises that consideration should be given to simplifying the structure of
R&D and IS Programme, for example, by removing sub-areas and possibly
consolidating Needs into a shorter list.

4. In the context of Member State Support Programme, SAGSI advises that the
Needs and the related objectives should be clearly articulated and SP-1s
expeditiously finalized.

BACKGROUND

Effectiveness and efficiency of the safeguards system have always been important, but
those qualities have become central to the new safeguards regime based on
comprehensively assessing and evaluating "ALL" nuclear activities in a State. More
specific objectives of the Strengthened Safeguards System (SSS) are:

1. to provide assurance of the non-diversion of declared nuclear material;

2. to provide credible assurance of the absence of undeclared nuclear material and
activities;

3. to ensure the optimal cost-effectiveness of safeguards implementation.

R&D has played a vital role in developing improved new methodologies, and
implementation support has provided a mechanism for field testing these methodologies
for wider application. SAGSI, therefore, welcomes the Secretariat initiative to seek
SAGSI views during the formative stage of the R&D and IS Programme. In this
connection the Secretariat provided the following documents to SAGSI:
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1. The role of R&D and IS Programme in Establishing and Implementing the
Strengthened Safeguards System (SSS)

2. Safeguards R&D and IS Programme 1999-2000 (STRUCTURE)

3. Safeguards Research and Development and Implementation Support Programme
1999-2000 (OUTLINE)

4. General framework for R&D and IS Need Statements

5. General framework for R&D and IS Need Status Report.

In addition to general comments and suggestions, SAGSI's views were sought for the
following questions:

• Is the role of the R&D and IS Programme for establishing and implementing the
SSS reflected in clear and complete terms?

• Is the List of Needs foreseen for the 1999-2000 Programme and as identified in
the STRUCTURE document understandable and reflecting the requirements for
integration and optimization of safeguards measures in a reasonable way?

• Are the intended improvements to all Need Statements as implied by the guidance
and examples considered as reasonable for an annual status report?

• Do the Needs included into the programme structure provide a sufficient basis for
the Protocol implementation? (Needs directly relating to the implementation of the
Protocol measures are identified as follows: IA3.2, IB1.2, IB1.3, IB2.2, IB3.2,
ID2.2 and IE1.2)?

Is the OUTLINE of the 1999-2000 Programme an acceptable basis for drafting?

Instead of limiting itself to the questions raised by the Secretariat, SAGSI decided to
discuss the issue in its totality, which would cover points raised by the Secretariat.

SAGSI noted that in formulating the R&D and IS Programme for 1999-2000 the
Secretariat has been responsive to SAGSI's advice given in SAR-21. In defining the
programme, consideration has been given to various elements which would provide
efficiency and effectiveness benefits to the new safeguards system. In particular, the
Secretariat has emphasized the need for new concepts and advanced technology. While
most of the Programme Needs have been broadly identified, it is necessary to provide
more detailed Need statements and to define Needs for integrating various elements.
In defining the general framework of R&D and IS Need Statements, SAGSI suggests that
some improvement can be made by asking questions like: what is required; where will
the results of this Need be applied; and what is the background of the Need? This would
be very useful in clearly defining the technical objective. Priority to various Needs should
be given on the basis of the importance of the Need in the Strengthened Safeguards
System.

-27-



In defining the framework of R&D and IS Need Status Report there could be questions
like: what are recommendations for future work; and, how are the results being used?

SAGSI made detailed comments on the STRUCTURE for the R&D and IS Programme
formulated by the Secretariat. One major theme was the simplification of the structure,
e.g. by removing the sub-areas, articulation of the Needs in a clearer fashion, and
possibly consolidating Needs into a shorter list. SAGSI was informed that the structure
would be revised; Group I Needs would relate to the developmental aspects, Group II to
application aspects and Group III to management support. Normally a Group II Need
would emerge from a Group I Need. However, in the interest of expediting the R&D
process, related Needs may be operational under Group I and Group II, for example:
remote monitoring of LWRs. Reference to Iraq and DPRK in Group IV, as provisionally
formulated by the Secretariat, would be dropped.

SAGSI understands that at present, in order to manage the R&D programme and to
ensure that, for example, there is no unnecessary duplication of effort devoted to
addressing a particular need or that the final output of a task will fully satisfy the need,
the responsible Director is assisted by Needs Officers who monitor the progress of the
tasks and other activities related to the Need. The R&D Committee (R&DC) review the
results. Although this scheme seems to be well structured and resulted in completion of
several tasks directly related to Programme 93 + 2 in the last three years, in the view of
SAGSI further improvement may still possible. This arrangement tends to put significant
responsibility on the staff from the Operations Divisions in not only execution of tasks
in the MSSP programmes but also in the conceptual and methodological aspects. SAGSI
suggested that the Secretariat look into the need for changing management
arrangements, including the possibility of establishing a stronger central R&D
management unit. The identification of Needs by a central group instead of by each
responsible Division might contribute to further improvement of the R&D programme.

Ultimately the ideal should be that both the internal and external resources available to
the Agency are coordinated such that they are used to their best effect and the Needs
are adequately addressed. SAGSI noted that the magnitude of external resources devoted
to the R&D programme is considerable. To help ensure optimum use of these resources
by the Agency, SAGSI wondered whether the R&DC might take a more active role in
oversight and coordinating all the needs to assure that the final goal is obtained. This
might be helpful for example for Group I Needs given their importance. SAGSI recognized
the importance of SP-1s being prepared as early as possible to facilitate Member State
planning and budgeting for the support of Agency Needs. There appears to be indications
that in the view of some Member States this process could be further improved.

In connection with SAGSI's review of the R&D and IS Programme 1999-2000, it would
be helpful if the Secretariat could provide a draft R&D and IS Programme document for
discussion by SAGSI Working Group, and subsequently by SAGSI, with a particular
emphasis on the progress made in connection with the first two elements of the ADVICE.
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4 . APPLICATION OF SATELLITE IMAGERY TO SAFEGUARDS

INTRODUCTION

SAGSI had for its consideration the Secretariat discussion paper, "Potential Safeguards
Applications of Commercial Satellite Imagery". In addition, SAGSI was provided with a
copy of a paper by Phillip J. Baines, titled "Exploration of Commercial Satellite Imagery
for IAEA Safeguards Analysis", which was presented to the Seminar on Open Source
Information, held by the Agency in September 1997, to cover the subject matter of this
agenda item.

Mr. K. Chitumbo, Director SGIT, gave a briefing on the current review activities of the
Secretariat with regard to the safeguards application of satellite imagery, including the
related work plan that has recently been approved by the DDG Safeguards.

ADVICE

SAGSI advises that in carrying out its current review, the Secretariat take due account
of SAGS/'s comments related to:

1. the clearer definition of the need for and the basic requirements of application of
satellite imagery to safeguards;

2. the "authenticity" issue;

3. the more detailed exploration of the "confidentiality" issue;

4. whether there is a need for familiarisation and interpretation training of Operation
Divisions staff;

5. the relationship between the available resolution of satellite imagery and what can
be accomplished with it in Agency safeguards;

6. the ad hoc purchase of sate/lite imagery from a consulting firm or other
organizations with analytical capability;

7. the use of an aerial observation picture by an aircraft as a cheaper alternative in
some cases; and

8. the potential Government restrictions on commercial providers of satellite imagery.

BACKGROUND

In its report SAR-17, SAGSI advised the IAEA Secretariat in March, 1994, to include as
part of the Programme 93 + 2 an assessment of the usefulness, technical feasibility,
associated costs and acceptability to Member States of the Agency obtaining satellite
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photographs from commercial sources. Subsequently, the Agency requested its Member
States to advise it on the subject matter through establishing a task in the Member
States Support Programmes. UK and Germany responded to the request, embarked on
a joint task, and presented their findings in a pilot study report in November 1996.

The use of satellite pictures for verification purposes was also a topic of the seminar held
by the Agency in September 1997 on the application of open source information. The
Secretariat is currently engaged in the review of the potential contribution to safeguards
offered by commercial satellite imagery and some of the associated issues. Against this
background, SAGSI proposed the subject for its agenda at this meeting.

Drawing from conclusions of various studies conducted, SAGSI noted the assessment
that have been made on the application of satellite imagery to safeguards in terms of:

1) technical capabilities (e.g. salient features identified in the satellite images of some
nuclear facilities, potential indication of the operational status of a declared facility
through the use of thermal infrared images and assessment of the development
and operational characteristics of a facility through observing the image changes
over time);

2) cost estimations, including the overall cost of setting up and operating a typical
system for satellite imagery acquisition and evaluation; and

3) potential applications in the context of declared and undeclared nuclear facilities.

Further, SAGSI noted the potential of satellite imagery information as a complementary
measure in detecting undeclared nuclear facilities, but also noted some technical
limitations (e.g. shielding from view, observable size of a facility in terms of monitoring
its operational status through the analysis of its thermal releases into the environment)
as well as cost limitations associated with the application of satellite imagery to
safeguards.

SAGSI had the benefit of a briefing by the Secretariat on its review efforts that are under
way, e.g. collection of basic information on satellite imagery such as its cost, commercial
suppliers and available software packages for image analysis and evaluation, experience
from other international organizations, identification of potential safeguards applications,
and cost-benefit analysis, as well as legal and political issues involved. SAGSI was
informed that, after the completion of the review, a policy paper encompassing all related
issues is expected to be ready by mid-1998. SAGSI may wish to propose this topic for
its future agenda for further review of the subject, including the outcome of the
Secretariat's current review activities.

In view of the fact that commercial imagery is rapidly improving in quality and availability,
SAGSI notes that the current Secretariat review activities are of relevance and notes in
this context that the following points should be properly addressed in its review:

1) The need for and the basic requirements of application of satellite imagery to
safeguards should be more clearly defined;
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2) The "authenticity" issue must be addressed: the commercial satellite image data
are provided in digital form, and digital imagery can be created without reflecting
actual reality, nor leaving a trace of falsification. Now the digital technique has
advanced to the point that not only a still image but also a motion picture can be
created. With such a background, a country may counter-argue that a satellite
image presented as evidence of an undeclared facility is a fake picture created by
computer graphics;

3) While the Secretariat's view on the "confidentiality" issue is described in their
paper, the issue will need to be addressed more fully;

4) In relation to the need for the familiarisation and interpretation training of
Safeguards personnel, the briefing of the Operation Divisions staff would be of
more value than their actual training in the related techniques;

5) More detailed consideration should be given to the relationship between the
available resolution of satellite imagery and what can be accomplished with it in
the Agency's safeguards activities;

6) Where the Agency receives credible information from external sources of the
existence of an undeclared nuclear activity at a previously unknown location, ad
hoc purchase of satellite imagery from a consulting firm or other organizations with
analytical capability, such as the WEU Satellite Centre, may be a cost effective
alternative, if the required confidentiality could be properly addressed;

7) In the case where it is permissible, taking an aerial observation picture of a site by
an aircraft may be a cheaper alternative compared to satellite imagery; and

8) Commercial providers of satellite imagery may be subject to Government
restrictions, especially in time of conflict.

As a potential area of application, SAGSI notes that satellite imagery may play a role in
monitoring a final disposal site for spent nuclear fuel, and that it is worthwhile to include
that application as a part of the assessment.
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5. NEXT MEETING OF SAGS!

SAGSI reviewed its work plan and schedule for the next several meetings. At the 44th
Series of Meetings in May 1997, the following division of main agenda items, including
examples of specific topics, had been established.

Main Agenda Topics

A. Safeguards implementation
• Safeguards implementation and performance issues
• SIR documents

B. Integrated safeguards system: implementation of Protocol and Part 1
measures
• Consideration of facility specific safeguards approaches
• Safeguards criteria/guidelines
• Increased cooperation with SSAC/RSAC
• Information review and evaluation
• Remote monitoring

C. Further developments in safeguards
• Wide area environmental sampling
• Safeguards approach on spent fuel repositories
• Application of satellite imagery

D. Possible new Agency verification roles
• Nuclear materials released from weapons programme
• Fissile material cut-off treaty
• Other initiatives

Using that framework, SAGSI agreed on the following proposed dates and agenda items
for its next series of meetings:

46th Series: 18-22 May 1998

1 (B) Development of an integrated safeguards system
a) Stepwise approach - basic factors
b) Development of more far reaching proposals

2(A) Safeguards implementation
a) Current implementation of the SSS

3(C) R&D and Implementation Support Programme for 1 999-2000
a) General review
b) Needs statements for integrated safeguards concept development

4(A) Consideration of the SIR for 1997,
including relevant Safeguards Criteria development

-32-



SAGSI also considered the dates for its second series of meetings in 1 998 and agreed
to tentatively propose 16-20 November 1998.

Nexi.Mee.ting

SAGSI recommends that the first SAGSI meeting in 1998 should held in Vienna from 18
to 22 May 1998 with the following agenda:

Agenda for the 46th Series of Meetings

1. Development of an integrated safeguards system

2. Safeguards implementation

3. R&D and Implementation Support Programme for 1999-2000

4. Consideration of the SIR for 1997

Working ...Group.

The Chairman proposed that a Working Group be convened to prepare for the discussions
at the 46th Series on the subjects identified above and any additional agenda items
requested by the Director General.
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ANNEX 1

BASIC FACTORS TO BE CONSIDERED IN INTEGRATED SAFEGUARDS

Introduction

Integrated safeguards are, in the final analysis, achieved through a process of introducing,
reducing or eliminating specific safeguards measures (or combination of measures). The
situations where measures would be introduced, reduced or eliminated can be
summarized as follows:

I. Introduction of new measures

A. Introduction of a new measure, in addition to existing measures, that
satisfies a need that was not previously satisfied or not satisfied
sufficiently.

B. Introduction of a new measure that replaces an existing measure because
it is more cost-effective1 or less intrusive but equally effective.

II. Reduction or elimination of existing measures

A. Reduction or elimination of a measure that is replaced by a more cost-
effective or less intrusive but equally effective measure (same as I.B).

B. Reduction or elimination of a measure for which the relatively small
contribution to safeguards objectives is not justified by the costs of applying
the measure.

C. Reduction or elimination of a measure that is no longer needed because of
confidence concerning the absence of certain undeclared activities.

Fundamental Factors to be Considered

Some factors that would need to be considered when deciding to make changes in
safeguards measures in each of the above cases are as follows:

Case I.A Introduction of a new measure, in addition to existing measures, that
satisfies a need that was not previously satisfied or not satisfied
sufficiently.

Contribution of measure under consideration

What objective is served by the measure under consideration and how will it contribute
to effectiveness?

1 Cost effectiveness includes consideration of the impact on States and facility
operators.
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Cost-effectiveness

What is the cost of its application? Does the cost justify its degree of contribution? Are
less costly alternatives currently available or likely to be available in the near term? (This
includes consideration of nuclear non-proliferation measures outside of safeguards)

Cases I.B and II.A Introduction of a new measure that replaces an existing measure
because it is more cost-effective or less intrusive but equally
effective.

of mgasyjeunder consideration

What objective is served by the measure under consideration and how will it contribute
to effectiveness?

Cost-effectiveness

What is the cost of its application? How does the contribution of the new measure and
its costs compare to the measure it would replace? Is the net benefit likely to change
with changes in technology contemplated in the near-term or as a result of other
changes? How reversible is the decision and the costs of reinstating the current
measure?

Case II.B Reduction or elimination of a measure for which the relatively small
contribution to safeguards objectives is not justified by the costs of applying
the measure.

Contribution of measure under consideration

What objective is served by the measure under consideration for reduction or elimination
and how does it contribute to effectiveness? Is the measure under consideration for
reduction or elimination part of the minimum set of activities needed to satisfy the
purposes of Article 7 of INFCIRC/153? Do other existing measures provide significant
contributions to effectiveness?

What is the cost associated with the application of the measure under consideration?
How important is the capability provided by this measure in comparison with the
implementation of a measure of equivalent cost that would otherwise not be possible to
utilize due to resource constraints? How important is the contribution of this measure
in light of the fact that the nuclear material covered is relatively easy to acquire from
sources outside the safeguards regime? How important is this measure in light of
capabilities provided by nuclear non-proliferation measures outside the safeguards
system?
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Case II.C Reduction or elimination of a measure that is no longer needed because of
confidence concerning the absence of certain undeclared activities.

Contribution of measure under consideration

What objective is served by the measure under consideration for reduction or elimination
and how does it contribute to effectiveness? Is the measure under consideration for
reduction or elimination part of the minimum set of activities needed to satisfy the
purposes of Article 7 of INFCIRC/153?

Cost-effectiveness

What is the cost of the application of the measure under consideration for reduction or
elimination? How reversible is the decision to reduce or eliminate the current measure
if such a change takes place, e.g., what costs would be involved in this process? What
is the likelihood of having to reverse the decision?

Belevant undeclared activiti.es.

What absence of undeclared activities (e.g., undeclared reprocessing) would obviate the
need for the measure or mitigate the needed intensity of its application? How would the
existence of a corresponding declared activity (e.g., declared reprocessing) affect the
need for the measure?

Level of confidence

What level of confidence concerning the absence of the relevant undeclared activity in
the entire State would be sufficient to justify reduction or elimination of the current
measure? How does the Agency determine when this level of confidence has been
achieved? Would an annual re-evaluation of the level of confidence be sufficient? To
what degree could the Agency rely on ongoing evaluations? How susceptible to change
is the current level of confidence concerning the absence of the undeclared activity? To
what degree does the level of confidence concerning the absence of the relevant
undeclared activity need to consider the possibility of collusion with other States?
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