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EVALUATION METHODOLOGY (ISEM)

Joseph F. Pilat and Kory Budlong Sylvester
Los Alamos National Laboratory

Los Alamos, New Mexico 87545 USA

Abstract
The Integrated Safeguards Evaluation Methodology (ISEM) is designed to be a flexible tool capable
of meeting as yet undefined requirements for the evaluation of a range of integrated safeguards
proposals (ISPs), irrespective of the precise scope, the author of the proposal or the level of analysis
desired. Its objective as a tool is to allow the International Atomic Energy Agency (IAEA) to make
informed decisions on integrated safeguards that strengthen the international safeguards system and
maximize its efficiency. The ISEM can be used to evaluate generic facility or State-wide ISPs in
support of integrated safeguards criteria development and to evaluate ISPs for implementation in
specific states.

Reflecting the interests and needs of the Agency, ISEM has been used to evaluate generic, single-
facility ISPs. This role, with a hypothetical State assumed, was the basis for the March–April and
September 2000 exercises undertaken to evaluate an Agency proposal for LWRs without MOX and
Agency ISPs for research reactors and critical assemblies, respectively. It was also the basis for
Agency evaluation of its ISP for spent-fuel storage. In a similar fashion, the methodology could be
used to evaluate multiple-facility ISPs. However, the primary use of ISEM envisioned during its
creation was for the evaluation of State-wide ISPs, both generic and State-specific. A simple State-
level ISP was evaluated as the first illustrative application of the ISEM. A generic State-wide
approach can reflect any number of real-world fuel cycles, or it might usefully be limited to
considerations of a small number of representative groupings of facilities. It allows an evaluation of
tradeoffs as well as optimization of cost and effectiveness in general terms. For any of these uses,
and perhaps others, ISEM can help the Agency to filter and to optimize proposals, and to focus
information analysis and complementary access.

Introduction
The Integrated Safeguards Evaluation Methodology (ISEM) is designed to be a flexible tool capable
of meeting as yet undefined requirements for the evaluation of a range of integrated safeguards
proposals (ISPs), irrespective of the precise scope, the author of the proposal or the level of analysis
desired.1 Its objective as a tool is to allow the International Atomic Energy Agency (IAEA) to make
informed decisions on integrated safeguards that strengthen the international safeguards system and
maximize its efficiency. The ISEM can be used to evaluate generic facility or State-wide ISPs in
support of integrated safeguards criteria development and to evaluate ISPs for implementation in
specific states. The ISEM takes into account the detection capabilities for undeclared activities in a
State. Used in an acquisition path framework, ISEM can determine where safeguards on undeclared
activities complement traditional measures. It can help the Agency to filter and to optimize
proposals, and to focus information analysis and complementary access. It can play these roles for
ISPs at multiple levels.



Possible Applications of ISEM
Generic, Single- or Multiple-Facility Applications
The prospect of evaluating ISPs with proposed changes to safeguards involving a single facility or
class of facilities was envisioned at the time ISEM was being developed. This role, with a generic
State assumed, was the basis for the March–April and September 2000 exercises undertaken to
evaluate an Agency proposal for LWRs without MOX and Agency ISPs for research reactors and
critical assemblies, respectively. The ISEM has proven useful in this role, and the Agency appears
to remain interested in going through the key fuel-cycle facilities to provide a basis for changes (if
necessary) to current safeguards criteria. It now appears the Agency will develop such new
“criteria” describing measures for each facility type and then utilize these criteria in developing
approaches for States that have signed the Additional Protocol and for which “credible assurance”
has been attained.2 On this basis, applying the approved integrated safeguards approaches in States
will be dependent on the attainment of credible assurance.3 This is the case for the integrated
safeguards that are at present being provisionally applied in Australia (see below).

At this point, it is not clear how the IAEA might further utilize the ISEM to address facility
safeguards. Perhaps it will see no further utility for the methodology once it has done a one-time
evaluation of major fuel-cycle facilities and has developed facility-level criteria. However, ISEM
can play a useful, additional role—even in this context. It can make transparent the link between
credible assurances and integrated safeguards criteria that guide safeguards implementation in
practice. For example, credible assurance can mean that acquisition paths utilizing certain
clandestine facilities may be considered to be of reduced priority for coverage (as they are presumed
not to exist and their construction is difficult and costly). It would, however, be problematic to view
determinations of credible assurance as wholly precluding certain acquisition paths. Accordingly,
differences in the strength of assurance of the absence of various facilities could reasonably be
reflected in the priority for coverage. This would perhaps result in a more specific and nuanced
interpretation of credible assurance than that put forward by many States. Integrated safeguards
criteria can still be standardized across States in that paths of equal priority would be required to
have equivalent strength of coverage (detection capability for timeliness and verification purposes).

Although the fuel-cycle facility approach being pursued by the IAEA is, as noted, currently based
on generic, single facilities, ISEM can be used to explore the impact of multiple facilities and robust
fuel cycles as criteria will apply to all cases or, if not, will need a justification for differences. In this
sense, as in others, ISEM can be used as ISP filter. There has been some interest in exploring this
aspect of ISEM applications, and work continues in this area.

The roles for ISEM in criteria development regarding single and multiple fuel-cycle facilities are
important. Limiting ISEM to these roles is not, however, optimal and does not address the full range
of issues presented by current or expected ISPs (on the basis of IAEA consultants, experts and other
meetings held in the last two years).



State-Wide Applications
The primary use of ISEM envisioned during its creation was for the evaluation of State-wide ISPs,
both generic and State-specific. A simple State-level ISP was evaluated as the first illustrative
application of the ISEM. A generic State-wide approach for practical purposes can reflect any
number of real-world fuel cycles, or it might usefully be limited to considerations of a small number
of representative groupings of facilities. It allows an evaluation of trade offs as well as optimization
of cost and effectiveness in general terms. The prospective role of ISEM discussed above would, in
general terms, remain the same with respect to prioritization, determination of effectiveness, etc.

As suggested, there has been some interest in generic State-wide applications, but the Agency has
already moved ahead with a State-specific approach (on a provisional basis) in the case of Australia.
A State-specific approach has all the advantages of the generic State-wide approach. In addition, it
allows detailed and specific information about the State’s fuel cycle, R&D programs, and other
factors to be addressed in the evaluation, which could affect such matters as prioritization, etc. A
State-specific approach allows a full review of an ISP for completeness of information; targeted
selection of relevant generic acquisition paths; identification of acquisition-concealment scenarios
that address a State’s behavior, technical development, etc.; assignment of relative priorities to
acquisition paths derived from information analysis concerning the State; and a robust, detailed
effectiveness evaluation.1 It is presumed that such factors have come into play in the case of
Australia. In this context but beyond the Australian case, this type of approach clearly can in
principle play a significant role in establishing and prioritizing acquisition paths for a State and
ensuring they take into account relevant concealment strategies. ISEM’s role in assessing the
effectiveness of safeguards, in particular setting or contributing to detection probabilities for paths
involving undeclared facilities and activities, needs to be further assessed, although it logically can
be useful in this arena as well.

ISEM could also play a useful State-wide role beyond ISP design. During safeguards implemen-
tation, an understanding of the strengths and weaknesses in the safeguards system in a particular
State provided by ISEM could be used to focus information analysis and complementary access.
Such an approach would provide a sound basis and a logical structure for making decisions in these
areas.

Regional Applications
Another possible use is for regional ISPs, should they be put forward. Even if EURATOM or any
other regional entity never puts forward an ISP per se, some of their proposals for safeguards
optimization vis-à-vis the IAEA could usefully be evaluated (after being properly translated into
language consistent with an ISP). This prospective role requires further analysis.

Conclusions
The value of ISEM has been demonstrated in illustrative applications, in exercises done in
collaboration with the Agency and in Agency use of the methodology. Not all potential applications
have been explored, but the flexibility of ISEM has been revealed in extensive work on single-
facility ISPs, and in a growing body of illustrative work on State-wide applications. Successes to
date suggest the methodology should be able to provide value in whatever role the Agency may
wish to put it to use.



_______________________

1 For a fuller discussion of ISEM, see Joseph F. Pilat, Kory W. Budlong Sylvester, George W. Eccleston, William D.
Stanbro, Kenneth E. Thomas, Jim Larrimore, and Myron Kratzer, “Integrated Safeguards Evaluation Methodology
(ISEM): Phase 2/Rev. 1: Concept Development,” Los Alamos National Laboratory document LA-UR-00-1366 (March
2000), pp. 9–12.
2 For a discussion of performance criteria, the development of which has been an interest of SAGSI, in the context of
integrated safeguards, see Kory W. Budlong Sylvester, Joseph F. Pilat, and William D. Stanbro, “State-Wide
Performance Criteria for International Safeguards,” presented at the 42nd Annual Meeting of the Institute of Nuclear
Materials Management, Indian Wells, California, July 15-19, 2001; published in this proceedings.
3 There is not a widely understood standard for credible assurance. SAGSI has noted that “credible” assurance should
take into account the intended purpose.
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