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related benefits for a nuclear-weapon State would depend upon the
extent and character of that State’s existing nuclear weapons capabil-
ities, the nature of any constraints on its weapon testing activities, and
the level and nature of its PNE activity.

The general proposition was put forward that neither nuclear-
weapon States nor non-nuclear-weapon States should be able to use a
PNE programme to obtain nuclear weapons-related benefits not other-
wise available to it. This means that any constraints on nuclear weap-
ons tests by the nuclear-weapon States should be accompanied by
appropriate constraints on PNEs, and by verification procedures
adequate to assure that such constraints are being observed. None of
the participants in our meetings disagreed with this general proposi-
tion.

The ultimate nuclear weapon testing constraint is, of course, an
adequately verifiable CTB. During our meetings several States, includ-
ing the United States, reaffirmed their commitment to this goal. If
PNEs were to be accommodated under a CTB, a verification system
would have to be devised capable of providing adequate assurance to all
States that no weapon-related benefits were being acquired from PNE
activities. Although there is general recognition of this problem, I think
it is fair to say that we do not yet have a consensus on its solution.
Further creative efforts to resolve the technical, legal and politieal
issues connected with PNEs are needed in the context of further con-
straints on the testing of nuclear weapons. Many States, both those
with and those without experience in the field of nuclear explosives,
can contribute to this important task.

The United States believes that exchanges such as those that took
place here this month can help to solve the difficult and important

arms control problems posed by nuclear explosions for peaceful
purposes.

Swedish Working Paper Introduced in the Conference of the
Commiittee on Disarmament: Model for Delimitating Chemical
Warfare Agents in an International Treaty, July 29, 1975 1

INTRODUCTION

During the negotiations on a prohibition against development, pro-
duction and stockpiling of chemical weapons, it was realized almost
from the outset that it would be a difficult task to obtain meaningful
and useable delimitations between different types of chemicals.

The need for differentiation stems from the obvious facts that,
Telatively speaking, only a few chemicals are useful as chemical war-
are agents and that the overwhelming amount of chemicals have no
--—_‘—-—-—__

' CCD/461, July 29, 1975.
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actual or potential warfare use. It would obviously be unnecessary, or
even damaging, to have too extensive a ban on chemical production.
However, no self-evident principles are available for delimitation.

Many attempts have been made during the years of negotiations to
solve the problem. Few attempts have been made to analyze more
clogely the concepts involved (see, however, CCD/414, 21 August
1973 2) and to relate them to each other. It goes without saying that
various suggestions on delimitation have been presented, each con-
nected with some special application. In the practical negotiation work
it has turned out to be an increasingly difficult task to try to sort out
and to remember to what extent and on what grounds the different
approaches do or do not cover each other. A first attempt was made in
the Swedish working paper CCD/427, 2 July 1974.%

The present working paper is an attempt at a more detailed analysis
of the matter indicating some common trends in international conven-
tions which might be useful in disarmament discussions. A model for
an overall view of the problem is presented. Efforts have also been
made to give the model some dynamic properties, in view of possible
future alterations and of alternative outcomes of negotiations.*

A COMPREHENSIVE MODEL

Earlier Attempts

The presentation of the Japanese draft treaty CCD/420, 30 April 1974
with the explicit introduction of alternatives of exempted or absolutely
prohibited chemical agents made it necessary to try to get a compre-
hensive view of all the criteria and delimitation concepts.® In the at-
tempt made at this in the Swedish working paper CCD/427 a so called
Venn diagram (Fig. 1) was used ¢, covering the concepts of Chemical

Warfare Agents, Dual-Purpose Warfare Agents, and the Chemical
Compounds for Peaceful Use. The relationship between the proposed
Japanese annexes and these concepts was demonstrated. This model

2 Documents on Disarmament, 1973, pp. 524-529.

3 Ibid., 19754, pp. 222-227.

1 Further diseussion and references are given in J. Lundin “Description of a madel for
delimitating chemical warfare agents in an international treaty”. FOA Reports, vol. 9,
No. 4, 1975. [Footnote in urigiual.F

5 Documents on Disarmantent, 1974, pp. 99-106.

# Named after the mathematician Venn. The Venn diagram implies (in this case) that
each chemical compound can be assigned to a point within a hounded surface, see figuré
below. [Footnote in original.]
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turned out to be useful during informal discussions between experts
and non-experts in chemistry.

It still seems to be widely felt that the chemical field is too complex
to be covered by a treaty banning production of chemical weapons.
Therefore, a wider application of the model will be made in the follow-
ing, with the aim to show that this pessimism need not be justified.

Application of a Comprehensive Model

A model presented in the Swedish working paper CCD/427 did not
treat al.l the criteria discussed earlier in the CCD nor did it indicate the
dynamic aspects to be considered, i.e., a model must also describe the
function and effects of a treaty over a time span. The concepts discussed
in the CCD are listed in Table 1. In Fig. 1 an attempt has been made to
analyze how these concepts interfere with each other and how their
coverages overlap.,

TABLE 1. Concepls, criteria and conditions constituting means of delimitation of chem-

icals to be covered by o treaty prohibiting development, production and stockpiling of
chemical weapons.

Purpose (of use) Supertoxic,
) ] Toxie and
Quantity (of production) Low-toxic (non-toxic)

Verifiable production

Dual-purpose and

' Exemptions from a prohibiton listed in a treaty annex
Single-purpose

Absolutely prohibited produection of chemicals listed in a
treaty annex .

Conditional and unconditional prohibition

The areas allotted to the various concepts in Fig. 1 are not intended
to represent the actual relations in size between the different groups.
Instead, they are meant to indicate whether many or few chemicals can
be expected to be found in a group. The capital letters in the figure de-
note the various concepts and show, in another way, where the differ-
ent areas in Fig. 1b, ¢, d and f represent several concepts,

The consequences of the need for verifiability presented in the Japa-
nese draft are illustrated in Fig. 1 e and f. The letter combinations in
the appropriate areas show that all the combinations from Fig. 1d are
covered.
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large as might be possible from a practical point of view. The possible
direction in which this growth might have taken place is indicated by a
corresponding increase of the screened field covering the various areas.
It should be noted that possible future developments are marked in the
model (the dots in Fig. 1 h).

The principally important feature of Fig. 1 g and h is the demonstra-
tion of a simple and easily understandable way to construct a treaty
prohibiting development, production and storage of chemical weapons.

(1) Production of temporarily exempted chemicals, listed in an annex,
is allowed when necessary for various reasons (thinly hatched area in
Fig. 1g and h).

(2) Unconditionally prohibited chemical warfare agent production is
listed in an annex and is made dependent on the degree of verifiability
(screened area in Fig. 1 g and h).

(3) Production etc. whether controllable or not, of all chemical war-
fare agents and weapons which are not specifically mentioned in one of
the two lists of the annex, is prohibited according to the general purpose
and quantity criteria of the treaty text, (conditional prohibition, dense-
ly hatched area in Fig. 1 g and h).

It might be possible to diminish the number of agents exempted by
mentioning only those dual-purpose agents which actually have been
used, or might become suitable, as chemical warfare agents and per-
haps also single chemical warfare agents, explicitly needed or not yet
destroyed e.g., for deterrence by retaining a limited capacity for retali-
ation in case effective verification measures are still being built up. It
might also be necessary to make exemptions for agents which were not
yet destroyed.

It should be observed that all agents, also those listed as exemptions,
might still be subject to verification measures, in order to make com-
prehensive verification of, i.e., organophosphorus compounds.

A particular merit of such a list of exemptions would be that the
number of agents would eventually decrease, subject to subsequent
agreements to the effect that an increasing number of exceptions either
be transferred to a list of absolutely prohibited agents, or become pro-
hibited merely according to a general purpose criterion (see Fig. 1 h).

These advantages were discussed by Sweden in the CCD (CCD/PV.
652 15 August 1974).” The simplicity of the model may by some seem to
be jeopardized by the risk that extensive and unmanageable lists of
substances will result. Before discussing this aspect it might be illumi-
nating to look at some other international agreements regarding
chemicals, with consideration to their relation to the model discussed
here.

7 Documents on Disarmament, 197}, pp. 411-416.
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Fig. 1. Representation of a model for delimitation of chemical war-
fare agents (CWA) in a comprehensive chemical disarmament treaty.
The treaty is assumed to prohibit development, production and storing
of chemical weapons, the provisions covering all CWA.

(a) Chemical substances are represented by two areas covering chem-
ical warfare agents, denoted A and chemicals for other uses, denoted
B. To indicate the vastness of the latter area the boundary is not closed.

(b) When applying the purpose criterion to the chemicals covered by
the two areas A and B, respectively, it appears that some chemicals
have purpose only as chemical warfare agents. They are single-purpose
agents and still belong to area A. Others have also other purposes than
as chemical warfare agents. They are thus dual-purpose and belong
also to area B, i.e, part of A and part of B together cover the same
chemicals, and the corresponding area can be denoted AB. In this area
the quantity criterion applies. All other chemicals without any use for
chemical warfare are covered by the remaining part of area B.

() If a toxicity criterion (C) is used to differentiate between more or
less toxic chemical warfare agents one might get one sub-group of
supertoxic chemical warfare agents (AC) and one group of less toxic
agents (AD), separated by the agreed toxicity limit.

(d) The figure shows the result when the three previously discussed
criteria are applied jointly.

(e)-(f) The verifiability criterion implies that only the production of
those chemical warfare agents the (non-)production of which can be
verified (e), shall be absolutely prohibited. Application of this criterion,
gives the result shown in (f). It should be noted that parts of all the
previously discussed areas can be covered by the verifiability eriterion.
This means that if the production of a particular group of chemicals
(e.g., the organophosphorus compounds, to which the nerve gases
belong) can be verified. This is illustrated in the model by showing all
types of chemical compounds of such a group being covered by the veri-
fiability criterion, even those belonging only to area B.

(g)-(h) Areas covered by proposed lists (in an annex to the treaty) of
() exemptions of substances from production prohibition, and ( ) of
substances absolutely (or unconditionally) prohibited to produce are
marked by thinly hatched and screened areas, respectively. Densely
hatched areas ( ) cover chemicals which are not mentioned in the en-
visaged lists, but which are still prohibited to produce according to the
purpose and quantity criteria (conditional prohibition).

(g) The situation when a treaty enters into force. A large list of ex-
emptions can be conceived of. The list of absolutely forbidden agents
will probably be relatively small.

(h) Shows how the content—but not the comprehensive scope—of
the treaty may have changed over x years of continuing negotiations or
review conferences, and with respect to new technical developments.
The result is a small list of, militarily probably insignificant, exemp-
tions and an extended list of substances the production of which is
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absolutely prohibited. The increase in the content of the latter list may
be the result of improved verification methods or other means which
may facilitate their transfer to the list of absolutely prohibited agents.
The model also indicates that the new CWA can be discovered or
develqped (dots in densely hatched area) and may instigate further
negotiations. ]

Application of the Model to Other Conventions

Several times during this century, regulations of the use, production
and handling of chemicals detrimental to human beings or to the en-
vironment have been agreed upon internationally. An analysis of the
construction of these regulations shows that nearly all delimitation
criteria dealt with in this working paper have been used in one or an-
other of these earlier treaties. Table 2 sums up the content of some
treaties in this field.

It s_houldl be observed that the list comprises treaties on the abuse of
chemicals in peacetime as well as on the use of chemical weapons in
war. Ampng both types of agreement provisions occur for international
verification measures and for international organizations to apply such
measures, by making suggestions to member-states of the treaties. The
number of substances actually covered by a treaty is substantially dif-
ferent for different treaties, varying from the general descriptio.ns in
the Geneva protocol ® and the Biological Weapons Convention,? via the
few chemicals mentioned in the Brussels Treaty (1954),0 to the several
hundred agents covered in the Single Convention on Narcotic Drugs
(1961) "' and the Codex Alimentarius (1969).

Atl present there is a strong trend towards monitoring both national
and international agreements relating to the environment,

Tl'{c_I'Jr_lited Nations Environmental Program is investigating the
possibilities for building up an extensive International Register of
I’oteptla]ly Toxic Chemicals (IRPTC) and an International Reference
Sery;ce (IRS) on environmental information. OECD has completed a
project concerning Unintended Occurrence of Pesticides in the Environ-
ment discussing also international co-operation regarding toxicological
information. | _

.On the effgrts on the national level, only those in Japan and Sweden
W.l_l[ be _mentmtjed h_era Japan has instituted the Law Concerning Ex-
2}1;;23?:1011 of Chemical Substances and Control of their Manufacture,
2 Listl‘;?‘ gﬁaﬁ}:égilaiggzl_z}ﬂd the consequence here of the compilation of
B ot .x.ls,l.l.ng Cij.em{cal Sl{b:;tq.ncr:s to ba? used in Japan

. urther toxicological investigations especially about long

.
Mlbid., 1969 35
., , PP, T64-765.

bid, 1972, pp> 133135,

“dmerican i ot TOF oy -
I8 UST 14 m‘:’-};‘é‘g?{]ﬂ?{{g gbi?‘.‘:ﬂ?ﬂ’ﬂo.}: Basic Documents, vol. 1, pp. 981-982.
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time effects of some of these substances. The list of 1974 comprised
some 20,000 substances.

In Sweden a data-based information system on properties of chemi-
cals to be allowed in production and in the environment is being set up.
The Swedish Environmental Protection Agency will then license the
production and use only of such chemicals as are not detrimental to
Man and Nature. Special laboratories will be charged with analyzing
products as a basis for the licensing. The system is expected to cover
several thousands of chemicals. Many other countries are actively
working along similar lines.

Altogether it is thus obvious that the trend today of watching the
production and use of all kinds of chemicals is deliberate and purpose-
ful. Consciousness about chemical weapons is, however, necessary,
also among those who only work on the problem with peaceful activities.

Discussion of the Implications of the Model

The analysis presented in this paper of existing attempts to construct
the scope of a treaty prohibiting the development, production and stock-
piling of chemical weapons has aimed at showing that no prineipal
technical difficulties need arise in the fulfilment of this task.

As a means for this analysis a model has been constructed which
shows how different suggestions discussed so far in the CCD are inter-
related and can be looked upon as parts of a common concept.

One special feature of the model presented is that it allows for a dy-
namic view on a production ban. It does so by showing that changes in
the coverage of the treaty can be foreseen:

(a) the number of dual purpose agents and perhaps even warfare
agents that may initially have to be exempted from the ban will
diminish with time;

(b) the number of chemical warfare agents the production of which
shall be unconditionally prohibited will rise along with improv-
ing conditions for verification.

The dynamic approach also ensures the possibility that the treaty
can be built up gradually without loss to the over-all aim of reaching a
comprehensive ban.

Comparisons with other international treaties regulating the use and
control of chemicals show that they apply, to varying degrees, the same
criteria as those discussed in the model. It can also be observed that
some of these treaties manage to cover a large number of chemicals.

The model indicates that, in principle, both international and nation-
al measures have to be taken in order to ensure a meaningful treaty.
Such measures obviously concern verification and forms for continuous
evaluation of changing conditions, ete. Although no political steps are
identified by the model, the comparison with other international treat-
ies shows that the necessary steps have been taken before, with respect
to chemicals in general as well as to chemical warfare agents.
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CONCLUSIONS

It should be possible to construct, on technical grounds, the scopeof a
comprehensive treaty banning development, production and stock-

§ piling of chemical weapons in a manner meeting the political objections
raised against previous attempts to this end.

The difficulties due to the fact that the chemical field is complicated

and that a great number of chemicals might have to be considered when

;? construeting the treaty can be alleviated considerably by applying to it

the dynamic properties of the model described in this paper.

Likewise, the verification mechanism can be built up continuously
allowing adaptative expansion to meet the demands expressed from
time to time.

stances,

Address by President Ford to the Conference on Security
and Cooperation in Europe [Extracts], August 1, 1975 1

We have sought a structure of European relations, tempering rivalry
with restraint, power with moderation, building upon the traditional
bonds that link us with old friends and reaching out to forge new ties
with former and potential adversaries.

In recent years, there have been some substantial achievemerits.

absolutely prohibited sub

Alternative lists of exempted or
respectively, in appendix

4 We see the Four-Power Agreement on Berlin of 1971 as the end of a
i perennial crisis that on at least three occasions brought the world to the |
brink of doom.?
The agreements between the Federal Republic of Germany and the
states of Eastern Europe and the related intra-German accords enable
. Central Europe and the world to breathe easier.
2 The start of East-West talks on mutual and balanced force reduc-
tions demonstrate a determination to deal with military security
i problems of the continent.
5 The 1972 treaty between the United States and the Soviet Union to
Ii'r_nit anti-ballistic missiles and the interim agreement limiting strate-
. gic offlens‘ive arms were the first so.]id.b_reakthroughs in what must be
un—_,gé a continuing, long-term process of limiting strategic nuclear arsenals.’
g8 g3 I profoundly hope that this Conference will spur further practical
S 25 and concrete results. It affords a welecome opportunity to widen the
E‘é o8& CI_T_I_!_I_E of those countries involved in easing tensions between East and
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