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Please find attached the report on the meeting in Geneva on 25-26 January 1990. It
has been compiled by the members of the Steering Group (Kaplan, Kyriakopoulos,
Lundin, Perry Robinson, Trapp) as agreed.

A copy of this report, minus the section on Results and the list of contributions
brought to the meeting, will be sent to those who participated in the meeting of the
Pugwash Chemical Warfare Study Group on 27-28 January. You will receive that
version from the Pugwash Office; it will probably also be published in the Pugwash
News Letter.

I take this opportunity to remind those members of the project who have kindly
undertaken to provide further information to please do so at your earliest convenience.
As soon as any information appears about the date of the summer industry meeting at the
CD, I will advise you of the date of our own meeting.

As was also agreed during our meeting, the study will be published under SIPRI
auspices. This means that the different background papers, material produced especially
for the study and the final results of our deliberations should not be published elsewhere
before the publication of the SIPRI study. Accordingly, I enclose 2 copies of the standard
SIPRI copyright form. Please sign both copies, retain one for your records and return
the other to me at your earliest convenience.

Best regards.
Sincerely yours,
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Johan Lundin
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Study on the Implementation of ©Possible International
Verification Measures Regarding Thiodiglycol under a Chemical
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Scenarios,
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In order that we may accept for publication, through our publishers, Oxford
University Press (Walton Street, Oxford OX2 6DP, UK), your contribution
entitled

to the work provisionally entitled Study on the Implementation of Possible

International Verification Measures Regarding Thiodiglycol
Under a CW Convention.
it is essential that you transfer to us the copyright in your contribution, in
the English and all other language editions. After publication of the work,
and on written request, the right to use the substance of your paper
elsewhere will be granted. Thus we hope to protect copyright in the work,
while not hampering your legitimate use of your own material.

The following terms of publication are accordingly submitted for your
consideration.

Consent to Whereas SIPRI, through its publishers, is undertaking to publish the Work

Publish named above, of which the undersigned is Author of one or more parts, the
Author transfers and assigns to SIPRI the copyright therein. After
publication of the Work, and on written request, the right to use the
substance of this paper elsewhere will be granted.

Author’s The Author warrants that he has full power to make this contract; that his

Warranty contribution is not subject of copyright elsewhere; and that the contribution
is his original work or that where he has incorporated copyright material
from another source he has obtained copyright permission for its use.

Proofreading The Author empowers SIPRI to be responsible on his behalf for all
proofreading.

Compensation  The Author shall receive one (1) free copy of the published Work. The
Author shall receive no royalty from SIPRI for the use of his material.

If the foregoing terms are satisfactory, please sign and date this agreement,
returning one copy to SIPRI and retaining the second copy for your own

files. 5 _

/ / L L m. Meud~
*Dr Walther Stiitzle Author

Director of SIPRI

Date



The Steering Group Report on the TDG-Project
Meeting in Geneva, 24-25 January 1990

Introduction

The Thiodiglycol (TDG) Project is an international effort to
study the technical issues arising in monitoring compliance with
the projected Chemical Weapons Convention (CWC). The main
objective is to use a case study to identify measures necessary for
monitoring chemicals having both commercial applications and
potential for chemical-warfare use. The intention is that the
results of the study should directly assist the negotiations on
chemical weapons in the Conference on Disarmament.

The project was conceived at the 38th Pugwash Conference in
Dagomys in 1988, and initiated during the 14th Workshop of the
Pugwash CW Study Group one year ago. The work was to be co-
ordinated by a steering group comprising five persons, and would
take the form of co-operation between Pugwash and SIPRI.
Pugwash would provide a framework of experts and meeting
facilities, and SIPRI would provide a project manager and
publication resources.

In advancing the project, it was decided to choose as a model
one particular dual-use chemical, and to map its role in the real
world with respect to production and use, including trade. To
build up such a body of information, a model of the process of
production, distribution, and use of the chemical would be
developed. Critical points in the process would be identified for
gathering compliance-monitoring data. Then, taking the
available facts as gathered, the study would evaluate the
application of relevant prescriptions of the Draft Convention (as
provided for in the so called rolling text), and assess their
usefulness for ensuring compliance with the CWC during
different phases of the life-cycle of the chemical.

Thiodiglycol was chosen as the model chemical for the
following reasons:

1. It is a key precursor - i.e.,, a chemical one step from the
formation of an important chemical-warfare agent, in this case
mustard gas, which had just been used on a large scale in a war.

2. It is a substance with clear peaceful uses.



3. While not yet decided finally in the negotiations, TDG might
be placed on the so called Schedule 2 under the CWC, to be subject
to one kind of verification regime, or under Schedule 3, which
presupposes another kind of verification regime. This widened
the options for the study.

In preparation for the project meeting, a number of background
papers and other compilations of information were produced;
and CD delegations had been approached with requests for
information on TDG.

The following issues to be discussed were on the agenda for the
meeting:

1. Production, distribution and legitimate uses of TDG: This
session was devoted to giving the participants a common
understanding of the production and trade of TDG. The objective
of the session was to develop a life cycle for TDG, to include types
and quantities of materials, flows, transformation of materials,
number and geographical distribution of facilities involved, etc.

2. Conversion to chemical warfare agents: The session was
devoted to the chemistry and technology involved in using TDG
as a chemical agent key precursor, and second to identifying the
possible diversion paths in the model arrived at. The results
formed the basis for construction of what we called verification
scenarios.

3. Verification scenarios: Based on provided background papers
and the preceding discussion, different verification scenarios with
associated implications on the producers, distributors and users of
TDG, as well as on the states and on the International Verification
Organization, were to be worked out.

4. Planning session: Review of the three previous sessions to
identify areas where more work has to be done, more information
to be found and how the project should continue, including
publication forms and dates.

Results

During the discussions two major avenues of inquiry were
developed:

a) what would be required to detect a diversion from normal
commercial use; and



b) how do the current provisions of the rolling text affect the
verification of dual use chemicals such as TDG?

Since these discussions involved a large amount of technical
details and assumptions, only a summary of the highlights of the
discussions is presented here.

In order to investigate the detection of diversion a materials
flow diagram was developed. This diagram included production,
storage, distribution and use of TDG. It was the consensus of the
group that the detection of diversion was possible only through a
systematic materials balance approach. However, this approach
requires a closed system over which materials balance can be
performed. It was also concluded that it was impractical in such a
closed system to include the end users. Therefore, materials
balance, and consequently detection of diversion could be
performed from the production through the distribution stages.
To perform materials balance, it is necessary to establish a
reporting sytstem; the reported information would then be
verified through a monitoring systen which could include
inspectors and instruments. It was left as an open question as to
what type of information would be needed to perform materials
balance for TDG.

It was also recognized that diversion could occur in the flow of
materials from the distribution to end-use stages. The group felt
that some other form of verification would be necessary to detect
diversion at that stage of the process.

With respect to the reporting requirements contained in the
current rolling text, the group arrived at two major conclusions:

a) the reporting only of current aggregate figures would not be
sufficient in detecting diversion, and

b) if detection of diversion is to be accomplished the distribution
and storage must be covered by the declarations.

A corollary question was whether it was necessary to even
attempt to verify non-diversion; instead, the issue might only be
how does one detect illegal production of mustard gas from TDG
by other means such as ad hoc or challenge inspections or possible
other approaches? This question was left open for further
discussion. It should again be emphasised that these reports are
related only to TDG.



Conclusions and Recommendations

The group concluded that the TDG project, as a case study for
implementing verification of dual-purpose key precursor
chemicals, should be further pursued. The present stage may be
characterized as an interim phase where additional data and
information are required.

In order to fill that gap it was proposed to approach chemical
manufacturers associations to get a clearer if semiquantitative
picture of the production, distribution and use patterns of TDG.

In the meantime it was suggested that a more detailed interim
report be prepared which would record the substantive points
made during the meeting, highlight open problems, and draw
preliminary conclusions. If appropriate, a concise version of this
interim report might be transmitted to the chairman of the Ad
Hoc Committee on Chemical Weapons of the CD.

A follow up meeting was projected for June or July 1990 in
Geneva to deal further with the interim report, the additional
information and data from industry associations, and the
evaluations to be done by the members of the TDG project group.

The precise date for the meeting will be set at the end of February
1990.

There was consensus that the results of the Study should be
published under SIPRI auspices.



